
COMPACT DISC PLAYER 
NOTE: Please replace this service manual with the old DP-1100's manual (B51-1592-00). This manual 

has all descriptions for DP-1100 and DP-110011. 

Photo is DP-110011 
'Refer to Parts List on page 191, 

TRIO-KENWOOD Corp. certifies this 
equipment conforms to DHHS Regula­
tions No. 21 CFR 1040.10, Chapter I, 
Subchapter J . 

DANGER: Laser radiation when open 
and interlock defeated. 
AVOID DIRECT EXPOSURE TO BEAM. 

KENWOOD 
DP-1100 B 
DP-1100II 

Photo is DP-1100B 
•Refer to Parts List on page 177. 



DP-1100B II 
MEANING OF ABBREVIATIONS 

A F C : Disc mo to r speed cont ro l signal ou tpu t f r om IC8 on 

process PCB 

A P C : Disc mo to r phase cont ro l signal ou tpu t f r o m IC8 on 

process PCB 

B C K : Clock pulse on w h i c h music data is sent to D/A c o n ­

verter (Bit c lock pulse) 

C K 4 M : Clock signal of abou t 4 MHz for microprocessor (the 

signal resul tant f r o m 1/2 f requency division of X ' ta l 

OSC 8 . 4 6 7 2 MHz) 

C K 8 8 : A b o u t 8 8 kHz signal w h i c h is ident ical w i th signal 

W D C K (word c lock pulse) ou tpu t f r o m IC6 on pro­

cess PCB. It is used as c lock signal for IC15 on servo 

PCB or as pseudo EFM signal . 

C L S : Sw i t ch to in fo rm opened or c losed tray state. It is 

shor ted w i th t ray c losed. ( " L " w i th tray c losed) 

C L V : Circui t w h i c h makes the linear veloci ty of disc mo to r 

cons tan t to provide cons tan t reading rate of disc 

data . 

D A T A 12 and D A T A 2 1 : Signals for data c o m m u n i c a t i o n 

( t ransmission and recept ion) be tween CPU 1 and 

CPU 2 . 

D A T A : Signal line on w h i c h data is sent f r o m process PCB 

to D/A conver ter . 

D C O N : Signal w h i c h is ou tpu t f r om I d 5 on servo PCB. It is 

normal ly " H " and becomes " L " w h e n RF signal is 

lowered in level due to disc f law. (Dropout cont ro l ) 

DIN: Signal line on w h i c h posit ional data of disc f l aw is 

t ransmi t ted be tween disc f l aw posi t ion m e m o r y cir­

cu i t and IC15 on servo PCB. 

DISK: Disc mo to r drive signal 

D O C K : Clock pulse ou tpu t f r o m IC15 on servo PCB to disc 

f l aw posi t ion m e m o r y c i rcui t . It is a six t imes 

ampl i f ied signal of FGS. (Dropout c lock pulse) 

DOK: W i t h disc p rov ided , th is pulse ou tpu t is " L " . Q1 on 

servo PCB detects the presence or absence of disc. 

(Disc OK) 

D S G : Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

E F M , E F M 1 and E F M 0 : E ight - to-Four teen-Modulat ion 

signals. These are h igh- f requency signals or RF 

signals given f r o m opt ical p ickup. 

EMPH: Pre-emphasis signal ou tpu t f r o m IC8 on process 

PCB. 

F . C O I L and T . C O I L : Focusing and t rack ing coi ls cont ro l 

s ignals. 

F E or F . E : Focus error signal 

F G 4 : Signal resul tant f r o m 1/30 f requency division of 

signal DOCK. It cont ro ls disc mo to r drive s ignal . 

F G S : IC15 input pin of FG signal f r om disc motor . 

F O K : Focus servo cont ro l s ignal . Servo ON w i t h signal 

FOK " L " . 

F O K G : Refer to " I C 1 5 pin f u n c t i o n " on page 6 9 . 

F S R H or F S R C H : 2 Hz signal to de tec t just focus ing point . It 

moves the p ickup ac tuator up and d o w n . 

IRQ: Interrupt cont ro l I/O pin be tween CPU 1 and CPU 2 

( Interrupt request) 

K G C : Inversion signal of signal RFG in IC15. It is normal ly 

" L " and " H " dur ing kick of motor . 

K I C F B or K C I F : Refer to " I C 1 5 pin f u n c t i o n " on page 7 0 . 

L D C : Refer to " I C 1 5 pin f u n c t i o n " on page 6 9 . 

L R C K : Signal ou tpu t f r o m IC6 on process PCB. It indicates 

whe the r ou tpu t data is for L-ch or R-ch. 

M O D E 4: IC15 cont ro l signal w h i c h is ou tpu t f r om main 

CPU. (Refer to page 70 . ) 

M5P: Disc moto r ON/OFF cont ro l s ignal . 

M U T E : Music signal mu t ing s ignal . 

O P E N : Swi tch w h i c h turns ON ( " L " ) w i th tray open to in ­

f o rm opened tray state. 

O P N S : Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

P L A Y : Refer to " I C 1 5 pin f u n c t i o n " on page 6 9 . 

P L C K : Refer to " I C 1 5 pin f u n c t i o n " on page 7 1 . 

PU or P .U: Pickup. 

PUD: Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

P U F B : Inversion signal of signal PUFF in IC15. 

R E S : CPU initialize signal 

R F E S : Refer to " I C 1 5 pin f u n c t i o n " on page 6 9 . 

R F G : Refer to " I C 1 5 pin f u n c t i o n " on page 7 0 . 

R F O K : This ou tpu t becomes " L " w h e n RF signal f r o m 

p ickup is input to IC10 (V2) . 

R M C : Outpu t signal f r o m remote cont ro l signal ampl i f ier 

S1 and S 2 : Pickup ou tpu t signals emi t ted f rom preampl i f ier 

on mechan i sm PCB. 

S C K : Clock pulse for c o m m u n i c a t i o n be tween CPU1 and 

CPU 2 . (Serial c lock pulse) 

S L T : Swi tch w h i c h turns ON ( " L " ) w i th p ickup at inner­

mos t t rack. 

S T A R T or S T A T : IC12 cont ro l signal to enable SVC opera 

t ion by main CPU. ( IC12 ON at " H " ) 

S V C (A, B, C and INH): Servo cont ro l 

T E or T . E : T rack ing error signal or t rack ing moni to r pin 

T E G 1 and T E G 2: Refer to " I C 1 5 pin f u n c t i o n " on page 

6 8 . 

T E O P and T E O N : Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

T E P : Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

T E S : Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

T R A Y or T R Y : Disc t ray or t ray dr ive signal 

T T A C : Refer to " I C 1 5 pin f u n c t i o n " on page 6 8 . 

W D C K : Signal ou tpu t f r o m IC6 on process PCB. Its fre 

quency is tw i ce tha t of signal LRCK. 
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DP-1100B II 
II. FUNDAMENTALS 

1 FUNDAMENTALS 
1-1 S A M P L I N G 

An analog vol tage is con t inuous in respect to t ime , and has a 

value at each t ime of t 1 ( t 2 , t 3 , etc. as s h o w n in Fig. 1.1 and as 

wel l a value at any t ime be tween t x and t 2 . 

Voltage 

Time 

If an ana log vol tage is represented cor respond ing to a code 

sys tem, the analog vol tage over the def ini te t ime range of tt to 

t 2 is made of the indefini te number of codes. In order to 

t ransmi t a digital signal cor respond ing to the vol tage at t 1 ( it 

needs a def ini te t ime length , but w h e n t ransmi t t ing indefinite 

codes , the t ransmission does not end forever. 

Voltage 

t 5 Time 

Fig. 1.2 

There fore , in case where an analog vol tage is conver ted to a 

coded sys tem, analog vol tages at t im ings w i th some interval 

are only conver ted as s h o w n in Fig. 1.2. W i th such a pro­

cess, the definite number of codes cor respond ing to the 

def ini te t im ings , for example , f ive codes for the t ime interval tt 

to t 5 are p roduced . 

W h e n having t ransmi t ted codes descr ibed in Fig. 1.2, only 

f ive codes can be received at the receive side be tween t t and 

t 5 . The number of vol tage values reproduced thereby is only 

f ive, any vol tage at t imings except t 1 ( t 2 , t 3 , etc. canno t be 

de te rm ined . 

However , if the f requency c o m p o n e n t (20 kHz) of the original 

analog signal is less than the value (44 .1 kHz) depend ing 

upon the t ime interval be tween t im ings t 1 ( t 2 , t 3 , etc. at w h i c h 

cod ing is s taged, even the value for non- t ransmi t ted port ions 

can be rep roduced . To pick up analog values at a f ixed t ime 

interval by such a process is cal led " s a m p l i n g " . 

1-2 Q U A N T I Z A T I O N 

Fig. 1.3 indicates one example whe re analog signals ranging 

f rom OV to 10V are conver ted to 11-step vo l tage values of 

0V , 1V, 2V 9V and 10V via round-of f . W i t h th is conver­

s ion, preparat ion of on ly 11 kinds of codes is needed. To c o n ­

vert an analog signal to a kind of a digital signal w i th the pro­

cess of round-of f or the like is cal led " Q u a n t i z a t i o n " . 

Digital Voltage Converted by 
Rounded-Off 

Time 

Fig. 1.3 

Amplitude 

Sampling 

Quantization 

Fig. 1.4 

Analog Voltage 

Voltage (V) 

Fig. 1.1 



DP-1100B II 
II. FUNDAMENTALS 

1-3 S A M P L I N G T H E O R E M 

Signal Waveform ( a ) 

S /H ; 
Measurings at a fixed time ( b) 
interval (sampling) 

A/D 

Converts the measured 
values to figures 
(quantization) 

f 
Binary coded figures 
(Offset Binary) 

D/A 

Reproduction 

Demodulation 
(PAM signal) 

Fig. 1.5 

The f requency of p ick ing up an analog s ignal , for example , 

5 0 , 0 0 0 t imes per second , is cal led " a sampl ing f requency . It 

is proven tha t if sampl ing is conduc ted at the rate larger than a 

certa in va lue, the or iginal wave fo rm can be reproduced just 

the same to an inch . This is cal led " a sampl ing t h e o r e m " . 

Sampling Theorem: If sampl ing is conduc ted at the f re­

quency (44 .1 kHz) w h i c h is over d o u ­

ble the m a x i m u m f requency (20 kHz) 

in a spec t rum of a s ignal , the original 

wave fo rm can be comple te ly reproduc­

ed . 

8 
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DP-1100B II 
II. FUNDAMENTALS 

1-4 QUANTIZ ING N O I S E S 

Transmitted signal waveform in passing 
through a demodulation filter Signal Waveform 

3-digit figure 
(decimal code) Sampling point 

9-bit figure 
(Binary code) 

A round ing error is caused by quant izat ion at sampl ing points 

as descr ibed in 1-2, and seeing Fig. 1.6 it can be though t 

tha t this round ing error is created as a distort ion or noise. This 

noise is of the nature di f ferent f r o m noises emi t ted f r o m an 

analog sys tem, being cal led " a quant izat ion n o i s e " . 

The ratio of a quant iz ing noise against the m a x i m u m value of 

the signal in a b inary-coded 16-b i t system is plot ted in 

respect to a s inusoidal wave input as s h o w n in Fig. 1.7. 

If a 16-b i t code is used in quant iz ing one sampled va lue, the 

number of steps w h i c h can be taken, i.e., the quant iz ing 

number N is given as fo l lows: 

W h e n mak ing the ampl i tude of 0 to V cor respond ing to th is , 

the w id th E 0 of one quant izat ion step is given by: 

E 0 = V / (N - 1 ) 

Therefore, the ampl i tude of a quant iz ing noise is E 0 at the 

peak-to-peak va lue, so that the noise power N Q is: 

N = 2 1 6 = 6 5 5 3 6 

Fig. 1.6 

Sampling Quantization 

Sampling 
Frequency 
44.1 kHz 

M
ax

. 
Si

gn
al

 A
m

pl
itu

de
 

Fig. 1.7 
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DP-1100B II 
II. FUNDAMENTALS 

On the other hand , suppos ing that an input signal is a 

sinusoidal w a v e w h o s e ampl i tude at the peak-to-peak value is 

V , the signal power S is: 

Therefore, the power ratio is: 

1-5 E F M (E IGHT T O F O U R T E E N M O D U L A T I O N ) 

To conver t a level of an ana log signal at every interval of a f ix­

ed per iod ( 1 / 4 4 . 1 kHz = 2 2 . 7 /is), as descr ibed in 1-4, to a 

binary code (1 and 0) after quant izat ion is cal led a " P C M " 

(Pulse Code Modu la t ion ) . 

PCM has var ious kinds of modu la t ion systems, but here a 

Sony and Philips jo int ly deve loped new sys tem, cal led EFM, 

used for DAD is descr ibed. 

Role of Margin Bits 

The purpose of the marg in bits is to reduce a DC c o m p o n e n t 

and low f requency componen ts by add ing three addi t ional 

bits to the signals conver ted into EFM. 

Channel Bits 

One of 14 bits conver ted f rom 8 bits is cal led a channel bit. 

One word 
Sample A 

EFM 

Symbol 1 (= 17 channel bits) Symbol 2 {= 17 channel bits) 

Fig. 1.8 

(1) EFM is the modu la t ion to f i rst divide a 16-bi t da tum (data 

bit) into t w o 8-bi t data and then conver t each of these 

8-bi t data to a 14-b i t d a t u m (channel bit) as shown in 

Fig. 1.8. The convers ion is to select patterns of 2 8 kinds 

a m o n g pat terns of 2 1 4 k inds, meet ing the fo l low ing c o n ­

d i t ion . Channel bits of 2 8 meet ing this condi t ion have 

been predetermined by a compu te r as indicated in Tables 

1-1 and 1-2: 

T w o or more but 10 or less Os (zeros) should be a lways in ­

serted be tween channel bits 1 and 14 . 

(2) Three channel bits are a lways inserted be tween 14-b i t 

b locks. The role of these 3 bits is to make ad jus tment so 

that the above cond i t ion (enclosed in the box) is met 

even at the connec t ion of b locks. 

L S B M S B 

Symbol 1 (= 8 bits) Symbol 2 ( = 8 bits) 

Margin bits 
added 



II. FUNDAMENTALS 
DP-1100B II 

d1 d8 C1 C 1 4 

C1 is first cut. 

EFM Conversion table 0 to 127 
(NRZ-1 represantation) 

8 b i t s - 1 4 bits 

Order 
data bits channel bits 

0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 
i 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 
3 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 0 0 0 
4 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 
6 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 
7 0 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 
8 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 
9 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

1 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 
1 1 0 0 0 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 0 
1 2 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 
1 3 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
1 4 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 
1 5 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 
1 6 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 
1 7 0 0 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 
1 8 0 0 0 1 0 0 1 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 
1 9 0 0 0 1 0 0 1 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
2 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 
2 1 0 0 0 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
2 2 0 0 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 
2 3 0 0 0 1 01 11 0 0 1 0 0 0 1 0 0 0 0 0 0 0 
2 4 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 
2 5 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 
2 6 0 0 0 1 1 0 1 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 
2 7 0 0 0 1 1 0 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 0 
2 8 0 0 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 
2 9 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 
3 0 0 0 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
3 1 0 0 0 1 1 1 1 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 
3 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
3 3 0 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 
3 4 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 
3 5 0 0 1 0 0 0 1 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0 
3 6 0 0 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 
3 7 0 0 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 
3 8 0 0 1 0 0 1 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 
3 9 0 0 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 0 0 0 
4 0 0 0 1 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 1 0 0 0 
4 1 0 0 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 1 0 0 0 
4 2 0 0 1 0 1 0 1 0 1 0 0 1 0 0 0 1 0 0 1 0 0 0 
4 3 0 0 1 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 0 
4 4 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 
4 5 0 0 1 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 
4 6 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 
4 7 0 0 1 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 0 
4 8 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
4 9 0 0 1 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 1 0 0 0 
5 0 0 0 1 1 0 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 
51 0 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 0 0 
5 2 0 0 1 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 
5 3 0 0 1 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 
5 4 0 0 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 
5 5 0 0 1 1 0 1 1 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 
5 6 0 0 1 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 
5 7 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 
5 8 0 0 1 1 1 0 1 0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 
5 9 0 0 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 
6 0 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 
6 1 0 0 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
6 2 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 
6 3 0 0 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 

8 bits - 1 4 bits 

Order 
data bits channel bits 

6 4 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 0 
6 5 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 0 
6 6 0 1 0 0 0 0 1 0 1 0 0 1 0 0 0 0 1 0 0 1 0 0 
6 7 0 1 0 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 1 0 0 
6 8 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 1 0 0 
6 9 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 
7 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 
7 1 0 1 0 0 0 1 1 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0 
7 2 0 1 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 0 
7 3 0 1 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 
7 4 0 1 0 0 1 0 1 0 1 0 0 1 0 0 0 1 0 0 0 1 0 0 
7 5 0 1 0 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 0 1 0 0 
7 6 0 1 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 
7 7 0 1 0 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 
7 8 0 1 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 
7 9 0 1 0 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 0 1 0 0 
8 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 
8 1 0 1 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 1 0 0 
8 2 0 1 0 1 0 0 1 0 1 0 0 1 0 0 1 0 0 0 0 1 0 0 
8 3 0 1 0 1 0 0 1 1 0 0 1 0 0 0 0 0 1 0 0 1 0 0 
8 4 0 1 0 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 
8 5 0 1 0 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 
8 6 0 1 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 
8 7 0 1 0 1 0 1 1 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0 
8 8 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 
8 9 0 1 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 
9 0 0 1 0 1 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 
9 1 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 
9 2 0 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 
9 3 0 1 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 
9 4 0 1 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 
9 5 0 1 0 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 
9 6 0 1 1 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 1 0 
9 7 0 1 1 0 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 0 1 0 
9 8 0 1 1 0 0 0 1 0 1 0 0 1 0 0 0 0 1 0 0 0 1 0 
9 9 0 1 1 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 

1 0 0 0 1 1 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 1 0 
1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 
1 0 2 0 1 1 0 0 1 1 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 
1 0 3 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 1 0 0 0 1 0 
1 0 4 0 1 1 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 
1 0 5 0 1 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 . 0 1 0 
1 0 6 0 1 1 0 1 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 1 0 
1 0 7 0 1 1 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 0 0 1 0 
1 0 8 0 1 1 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 
1 0 9 0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 
1 1 0 0 1 1 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 
1 1 1 0 1 1 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 0 0 1 0 
1 1 2 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 
1 1 3 0 1 1 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
1 1 4 O i l 1 0 0 1 0 1 0 0 1 0 0 1 0 0 0 0 0 1 0 
1 1 5 O i l 1 0 0 1 1 0 0 1 0 0 0 0 0 1 0 0 0 1 0 
1 1 6 O i l 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 
1 1 7 0 1 1 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 
1 18 0 1 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 
1 1 9 0 1 1 1 0 1 1 1 0 0 1 0 0 0 1 0 0 0 0 0 1 0 
1 2 0 0 1 1 1 1 0 00 0 1 0 0 1 0 0 0 0 0 0 0 1 0 
1 2 1 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 
1 2 2 0 1 1 1 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 
1 2 3 0 1 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 
1 2 4 0 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 
1 2 5 0 1 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 
1 2 6 0 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 
1 2 7 0 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 



DP-1100B II 
II. FUNDAMENTALS 

d1 d8 C1 C 1 4 
C1 is first cut. 

data bits channel bits 

EFM Conversion table 128 to 255 
(NRZ-1 represantation) 

cf: NRZ Non Return to Zero 

Order 

8 bits — 14 bits 

Order 

data bits channel bits 

1 2 8 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 1 
1 2 9 1 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 
1 3 0 1 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 1 0 0 0 0 1 
1 3 1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 0 0 1 
1 3 2 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 1 
1 3 3 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 
1 3 4 1 0 0 0 0 1 10 0 0 0 1 0 0 0 0 1 0 0 0 0 1 
1 3 5 1 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 1 0 0 0 0 1 
1 3 6 1 0 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 1 
1 3 7 1 0 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 
1 3 8 1 0 0 0 1 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 
1 3 9 1 0 0 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 
1 4 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 
1 4 1 1 0 0 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 
1 4 2 1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 
1 4 3 1 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 0 0 0 1 
1 4 4 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1 
1 4 5 1 0 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 1 
1 4 6 1 0 0 1 0 0 1 0 1 0 0 1 0 0 1 0 0 0 0 0 0 1 
1 4 7 1 0 0 1 0 0 1 1 0 0 1 0 0 0 0 0 1 0 0 0 0 1 
1 4 8 1 0 0 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 
1 4 9 1 0 0 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 
1 5 0 1 0 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 
1 5 1 1 0 0 1 0 1 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 1 
1 5 2 1 0 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 
1 5 3 1 0 0 1 1 0 0 1 1 0 0 0 0 0 1 0 0 1 0 0 0 0 
1 5 4 1 0 0 1 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 
1 5 5 1 0 0 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 
1 5 6 1 0 0 1 1 1 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0 
1 5 7 1 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 
1 5 8 1 0 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 
1 5 9 1 0 0 1 1 1 1 1 0 0 1 0 0 0 1 0 0 1 0 0 0 0 
1 6 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 
1 6 1 1 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 
1 6 2 1 0 1 0 0 0 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 
1 6 3 1 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 1 0 0 0 0 1 
1 6 4 1 0 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 1 
1 6 5 1 0 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 1 
1 6 6 1 0 1 0 0 1 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1 
1 6 7 1 0 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 0 0 1 
1 6 8 1 0 1 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 1 0 0 1 
1 6 9 1 0 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 1 0 0 1 
1 7 0 1 0 1 0 1 0 1 0 1 0 0 1 0 0 0 1 0 0 1 0 0 1 
1 7 1 1 0 1 0 1 0 1 1 1 0 0 0 1 0 0 1 0 0 1 0 0 1 
1 7 2 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 1 
1 7 3 1 0 1 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 1 
1 7 4 1 0 1 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 
1 7 5 1 0 1 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 0 1 
1 7 6 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 
1 7 7 1 0 1 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 1 0 0 1 
1 7 8 1 0 1 1 0 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 1 
1 7 9 1 0 1 1 0 0 1 1 0 0 1 0 0 1 0 0 0 1 0 0 0 0 
1 8 0 1 0 1 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 
1 8 1 1 0 1 1 0 1 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 1 
1 8 2 1 0 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 1 0 0 1 
1 8 3 1 0 1 1 0 1 1 1 0 0 1 0 0 0 1 0 0 0 1 0 0 1 
1 8 4 1 0 1 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 
1 8 5 1 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 1 
1 8 6 1 0 1 1 1 0 1 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 
1 8 7 1 0 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 
1 8 8 1 0 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 
1 8 9 1 0 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 1 
1 9 0 1 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 
1 9 1 1 0 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 

Order 

8 bits — 14 bits 

Order 

data bits channel bits 

1 9 2 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 
1 9 3 1 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 0 0 1 
1 9 4 1 1 0 0 0 0 1 0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 
1 9 5 1 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 1 0 0 1 0 0 
1 9 6 1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 
1 9 7 1 1 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 
1 9 8 1 1 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 
1 9 9 1 1 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 
2 0 0 1 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 
2 0 1 1 1 0 0 1 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 
2 0 2 1 1 0 0 1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 
2 0 3 1 1 0 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 
2 0 4 1 1 0 0 1 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 
2 0 5 1 1 0 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 
2 0 6 1 1 0 0 1 1 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 
2 0 7 1 1 0 0 1 1 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 1 
2 0 8 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 
2 0 9 1 1 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 1 0 0 0 1 
2 1 0 1 1 0 1 0 0 1 0 1 0 0 1 0 0 1 0 0 1 0 0 0 1 
2 1 1 1 1 0 1 0 0 1 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 
2 1 2 1 1 0 1 0 1 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 1 
2 1 3 1 1 0 1 0 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 1 
21*4 1 1 0 1 0 1 10 0 0 0 1 0 0 1 0 0 1 0 0 0 1 
2 1 5 1 1 0 1 0 1 1 1 0 0 1 0 0 0 1 0 0 1 0 0 0 1 
2 1 6 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 1 
2 1 7 1 1 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 
2 1 8 1 1 0 1 1 0 1 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 
2 1 9 1 1 0 1 1 0 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 
2 2 0 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 
2 2 1 1 1 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 
2 2 2 1 1 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 
2 2 3 1 1 0 1 1 1 1 1 0 0 1 0 0 0 0 0 0 1 0 0 0 1 
2 2 4 1 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 
2 2 5 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 
2 2 6 1 1 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 1 0 0 1 0 
2 2 7 11 1 0 0 0 1 1 0 0 1 0 0 1 0 0 0 0 0 0 1 0 
2 2 8 1 1 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 
2 2 9 1 1 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 1 0 
2 3 0 1 1 1 0 0 1 1 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 
2 3 1 1 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 1 0 0 1 0 
2 3 2 1 1 1 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 
2 3 3 1 1 1 0 1 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 
2 3 4 1 1 1 0 1 0 1 0 0 0 0 0 1 0 0 1 0 0 1 0 0 1 
2 3 5 1 1 1 0 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 0 
2 3 6 1 1 1 0 1 1 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 
2 3 7 1 1 1 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
2 3 8 1 1 1 0 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 
2 3 9 1 1 1 0 1 1 11 0 0 1 0 0 1 0 0 0 0 0 1 0 0 
2 4 0 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 
2 4 1 1 1 1 1 0 0 0 1 1 0 0 0 0 0 1 0 0 1 0 0 1 0 
2 4 2 11 1 1 0 0 1 0 1 0 0 1 0 0 1 0 0 1 0 0 1 0 
2 4 3 1 1 1 1 0 0 1 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 
2 4 4 1 1 1 1 0 1 0 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 
2 4 5 1 1 1 1 0 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 1 0 
2 4 6 1 1 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0 0 1 0 
2 4 7 1 1 1 1 0 1 1 1 0 0 1 0 0 0 1 0 0 1 0 0 1 0 
2 4 8 1 1 1 1 1 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 1 0 
2 4 9 1 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 1 0 
2 5 0 1 1 1 1 1 0 1 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 
2 5 1 1 1 1 1 1 0 1 1 1 0 0 0 1 0 0 0 0 1 0 0 1 0 
2 5 2 1 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 
2 5 3 1 1 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 1 0 0 1 0 
2 5 4 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 
2 5 5 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 1 0 0 1 0 



II. FUNDAMENTALS 
DP-1100B II 

1-6 F R A M E S Y N C H R O N I Z A T I O N A N D F R A M E 

S T R U C T U R E 

Reproduct ion signals canno t be recovered RF signals do not 

c o m e ou t for a long t ime due to d ropou t or one in format ion bit 

has been shifted ow ing to j i t ter ing in digital record ing or 

p layback. Because one bit shift of a digital signal makes the 

signal qui te di f ferent in its signal level. 

There fore , by div id ing a recorded signal to many small blockjs, 

the system is organized so that even w h e n a signal is d isturb­

ed due to j i t ter ing or the l ike, a bit synchronizat ion is a lways 

estabi l ished at the n e w block to ident i fy the jo in t part be tween 

b locks. Such a block is cal led a " F r a m e " . Frame Sync signals 

are inserted to indicate the boundary of the f rame and to 

make a bit synchron izat ion. Fig. 1.9 shows the structure of 

one f rame. 

Channel bits Margin bits Total bits 

Frame Synchro­
nization 24 3 27 

Users buts 14 3 17 

Data bits 14 b i t x 2 4 = 336 3 

b i t x 8 = 24 = 72 408 

Error correction 
bits (Parity bits) 14 b i t x 8 = 1 1 2 3 bit x 24 136 

486 102 588 

Frame Structure 

1-frame (588 Channel Bits) 

Data Bits Parity Data Bits Parity 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2 0 21 2 2 23 2 4 25 26 27 28 2 9 3 0 31 32 

14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 24 

3 A -3 : : : . ; : : i 2 : : . 2 : : i : i : ; : 

Data Symbol 1 (14 Channel Bits) 

Control Display Symbol (14 Channel Bits) PQ Data Absolute Music 

Sync Pattern (24 Channel Bits) 

11 Channel Bits 11 

2 x Tmax 

START FRAME 

Fig. 1.9 

• Margin Bit 
User's Bit 

Channel Bit Frequency = 4.3 MHz 
Frame Frequency = 7.35 kHz 
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1-7 C O M P A C T D I S C (CD) 
1 . There are many kinds of DAD systems: CD, MD and 

A H D . (Refer to Fig. 1.10) 

2. DP-1100B/I I adopts the CD sys tem. The CD system is 

also cal led " a l ight s y s t e m " . A l ight beam f rom a 

semiconduc to r laser is converged w i th an object ive lens 

to hit pits inside a disc for using their ref lected l ight. 

3. There are no groove in the CD system hit pits. 

Size of Pit: W i d t h 0 .5 fim, Length : 0 .9 to 3 .3 / i m , 

Dep th : 0 .1 /im 

4 . Laser beam is hit t h rough a t ransparent disc layer to read 

ou t data. (See Fig. 1.11) 

5. Const ruct ion of disc. (See Fig. 1.11) 

6. Disc baseplates are usually made of PC (po lycarbonate) , 

P M M A (acryl) is superior for a disc baseplate, but its 

moisture absorpt ion causing bend is a big defect . (Refer 

to precaut ions on handl ing the disc.) 

7. Playback t ime is 6 0 minutes w i th a 120 m m disc. 

Dimensions are given in Fig. 1 .12. 

8. The rotat ing speed of the disc is not constant . Because of 

a constant linear veloci ty system emp loyed , the rotat ing 

speed is var ied be tween around 5 0 0 to 2 0 0 r .p .m. 

(counterc lockwise) CLV (constant linear veloc i ty) : 

capstan drive type taperecorder CAV (constant angular 

veloc i ty) : r im drive type taperecorder . 

9. PL) (pickup) does not con tac t a disc surface but t races a 

t rack mov ing f r o m inner radius to outer radius. 

10 . H o w m u c h effect ively does it use a laser beam? 

It depends upon the t ransmission factor , ref lect ion factor 

and double ref ract ion. 

Fig. 1 .10 

Disc Baseplate (Polycarbonate) 

Reflecting Film (Aluminium) 

Protective Film 

Fig. 1-11 

1 4 

Protective Surface 

Reflecting Surface 

1.5 /tm 

Pit 

Reproduction Light Spot 

0 . 9 - 3 . 3 nm 

0.4 nm 

0.11 nm 

Transparent Plastic Approx. 1 mm0 

CD System 
Objective Lens 

1.2 
mm 

Laser Beam 
1 mm0 

1.
2 

m
m

 

1.6 /tm 
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Fig. 1 .12 

Lead In: TOC (table of contents) — Absolute t ime of the 

heading of music is inc luded. 

Lead Out: Used for retr ieving of the heading indicates of 

p rog ram end . 

Other — Contro l Data P, Q 

1 5 

Program 

Lead in 

"(T.O.C) 

Lead out 
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II. FUNDAMENTALS 

Reflection Film 

13 . CD is t o u g h against dusts Fig. 1.15(a) and (b) 

12 . Double Refract ion 

The rating of doub le refract ion is represented by a l ight path 

di f ference ( m m ) . Rat ing: 100 m m 

The main cause of double refract ion is mo ld d is tor t ion. Fig. 

1.14 

Disc 

Fig. 1 .14 

1 mm# 

Disc Surface 

14. Fabr icat ing process of baseplate. Fig. 1.16 

15. Master ing : Procedures for Photo-resist coa t ing , laser 

record ing and deve lopment are inc luded. 

This is cor respond ing to the fabr icat ing pro­

cess of a lacquer disc in an analog record 

p roduc t ion . 

16 . Mo ld ing : In ject ion mo ld ing 

Photo Polymerizat ion 

6 

Disc Surface 

Disc Baseplate 
Absorption 

Reflection attenuation 

Fig. 1 .13 

PU 

. Objective Lens 

Dust 

Pits 

1.5 nm<j> 

(a) In a case where dusts are deposited on the disc surface 

Laser Beam 

1 iirr\<t> 

(b) In a case where dusts are attached to a reflecting film surface 

Fig. 1 . 1 5 
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Glass Disc 

Photoresist Coat ing 

Laser Record ing 

Deve lopment 

Master Disc • 

Silver Mirror Ni plat ing 

Metal Master 

Ni plat ing 

Mother Disc. 

Ni plat ing 

Stamper 

Mold ing 

Transparent Disc 

Finished Good (Compact Disc) 

Packing 

Glass Disc 

Photoresist 

Glass Disc 

Fig. 1 .16 Manufacturing Process of C D 

17 

Reflect ing Film evaporat ion 

Protective file coat ing 

Label Printing 
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Audio input 

Ch 2 
LP 
Filter 

Sample 
& Hold ADC 

Control & 
Display 
Encoding 

Error 
Correction 
System 

Sync. 
Generation 

Modulator 

Serial 
Data 
Output 

X-tal Timing ENCODING SYSTEM 
* time multiplexer 
* * Analog to Digital converter 

Fig. 1 .17 Encoding s y s t e m 

8 

LP 
Filter 

Sample 
& Hold ADC 

Ch 1 

MUX 
MUX 
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2 CODE ERROR 

2-1 C A U S E S O F C O D E E R R O R 
(1) Defect ives w h i c h are already present on a disc at 

del ivery: 

— Dusts a t tached to pits dur ing p roduc t ion of disc. 

— Disc mo ld ing distor t ion (enter ing of air bubbles whose 

refract ion factor is not equal . ) 

(2) Faults created on handl ing of a disc: dusts, scratches, 

stains and f inger pr ints. 

(3) Level var iat ions of reproduct ion signal (eye pattern) 

Because protect ion of ou t -o f - t rack ing , Focus and CLV 

are all depend ing on a servo sys tem, poor stabil ity of the 

servo leads to increased code errors. 

2 -2 K INDS O F C O D E E R R O R 

(1) Random Error: an error w h i c h causes an error in one bit 

(2) Burst Error: an error w h i c h causes an error in many suc­

cessive bits. 

2-3 I N T E R L E A V E 

Even if reading every page of a book slantwise f rom its upper 

left side to lower r ight side, you can ful ly recognize the c o n ­

text or contents . However , you canno t recognize the contents 

of the book if you are reading careful ly one character or 

clause w i t h o u t reading several tens of pages. 

A n error co l lec t ion code is the same as this, and cor rec t ion is 

easy even w h e n code errors of some bits are present. 

However , if many , say 1000, bits are consecut ive ly w r o n g at 

a t ime , it is very di f f icul t to cor rec t those errors. 

Therefore, the techn ique w i th w h i c h an order of a signal is 

once changed and then recorded a n d , after rep roduc t ion , 

returned back to the original order is emp loyed . This chang ing 

of the order of a signal is cal led an " i n t e r l e a v e " , and the 

returning to the original order is cal led a " d e i n t e r l e a v e " . 

Fig. 2.1 is the i l lustration expla in ing the pr inciple of in­

ter leave. The order of a signal at fabr icat ion of the disc is ou t 

of order. Therefore , by deinter leaving the s ignal , successive 

code errors are d isperesed, so that operat ion of error cor rec­

t ion and associated jobs are made faci l i tat ive. 

Signal words arranged 
(interleaved on a disc) 

10 successive words are wrong 

Signal words returned to their original locations 
(10 successive error words are dispersed.) 

Fig. 2.1 

1 

Signal words deinterleaved 
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2 - 4 S I N G L E E R A S U R E C O R R E C T I N G M E T H O D 

Bill (a) as s h o w n in Fig. 2-2 indicates prices of four kinds 

of art icles A , B, C and D and the to ta l . In bill (b) , the price 

of art icle B disappears. This calls a disappearance or 

erasure. W h e n the total a m o u n t is k n o w n , the price of ar­

t icle B can be found even if one f igure is missed. In the 

cod ing theory , we ther the total a m o u n t is cor rec t in bill 

(a) is checked . This operat ion is cal led " s y n d r o m e " . 

Bill (a) 

A ¥ 100 
B ¥ 200 

C ¥ 300 
+ D ¥ 400 

Total P ¥ 1,000 

Syndrome (Checking) 
S = A + B + C + D - P = 0 

(2) In bill (b) , the price of art icle B disappears. (It is indicated 
by B* . B * = 0 ) Conduct ing the syndrome does not creat 
S = 0 because there is an erasure. However , as the 
number of erasure is one , the a m o u n t of B* can be found 
f r o m syndrome S = - 2 0 0 . Acco rd ing to the single 
diserasure cor rec t ing m e t h o d , operat ion of correct ion is 
conduc ted on the assumpt ion that all other data (A ' , C 
and D') are cor rect . If there is an error for another art ic le, 
miscor rec t ion happens. 

Bill (b) 

A' ¥ 100 
B* ¥ ? 
C ¥ 300 

+ D' ¥ 400 

Total P' ¥ 1,000 

Syndrome (Checking) 
S = A' + B' + C' + D ' - P = 0 

B = B * - S = 200 

Disppearance 

(3) Operat ing the syndrorme on bill (c) , zero does not c o m e 
out . There fore , it may be found tha t someth ing is w r o n g , 
but it canno t be found w h i c h of A ' , B', C , D' and P' is in­
correct . In such a case, cor rec t ion is infeasible. 

Bill (c) 

A' ¥ 100 

B' ¥ 300 

C ¥ 300 

+ D' ¥ 400 

Total P' ¥ 1,000 

S = A' + B' + C' + D ' - P ' = 0 

(4) Bill (d) i l lustrates the example that the locat ion to be cor­
rected is k n o w n , and the cor rec t ion can be done by the 
same means as in bill (b) . The means to indicate the loca­
t ion of error in such a w a y is cal led a " p o i n t e r " . 

In the examples of (1) to (4 ) , " T o t a l P " is used for check 
of error or erasure of data A , B, C and D. A w o r d used for 
check and correct ion besides required data is cal led a 
" p a r i t y w o r d " or a " p a r i t y b i t " . 

Bill (d) 

A' ¥ 100 

B* ¥ 300 

C ¥ 300 

+ D' ¥ 400 

Total P' ¥ 1,000 

S = A' + B' + C' + D ' - P ' = 100 

B = B * - S = 200 

2 0 
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2-5 S I N G L E E R R O R C O R R E C T I O N , D O U B L E E R A S U R E S 

In case of (3) in 2 -4 , cor rect ion is infeasible because the 

locat ion of error is u n k n o w n . Even in such a case, the 

w a y by w h i c h cor rect ion is feasible is a single error cor­

rect ing m e t h o d . In 2 - 4 , there is only one parity w o r d , P. 

Besides th is , a " W e i g h t e d Total V a l u e " , Q, is used. 

Because t w o parity w o r d s P and Q are used, there are 

also t w o syndromes S j A n d S 2 . 

N o w suppose that there is an incorrect bill (b) in respect 

to a cor rec t bill (b) and that the locat ion of error (one) in 

bill (b) is u n k n o w n . 

Suppos ing tha t the di f ferences f rom original values are 

EA, EB, Ec, EDl EP and E e w i th respect to A ' , B', C , D ' , P' 

and Q ' , respect ively, of bill (b) (for no error, EA, to E Q = 0) 

k' = k + EAl B ' = B + EB, C ' = C + E C , D ' = D + E D , 

P' = P + EDl Q' = Q + E Q 

Obtain ing syndrome Sv 

5 1 = A ' + B' + C' + D ' - P ' 

= ( A + E J + (B + EB) + (C + EC) + (D + E D ) - ( P + EP) 

= A + B + C + D - P + E y l + E B + E c + E 0 - E F - E i , - ( 1 ) 

0 

= EA + EB+EC+ED-EP 

Obtain ing syndrome S 2 

5 2 = 4 A ' + 3 B ' + 2C ' + D ' - Q ' 

= 4 A + 3B + 2C + D - Q + (4E^ + 3 E £ + 2 E C + E D - E Q ) (2) 

0 
= 4 E 4 + 3 E B + 2 E C + E D - E Q 

Suppos ing that a code error is one w o r d be tween A ' to 

P', Q' 

(I) A ' w r o n g S j = E^, S2 = 4EA 

(II) B ' w r o n g S 1 = E f l , S 2 = 3 E B 

(III) C w r o n g S 1 = E C , S 2 = 2 E C 

(IV) D ' w r o n g S ^ E ^ , S 2 = E D 

(VI) P ' w r o n g S ^ E p , S 2 = 0 

(VII) Q ' w r o n g S t = 0 , S 2 = - E e 

By a me thod where t w o syndromes are in t roduced as 

ment ioned above and de te rm ined , w r o n g wo rds can be 

f ound and cor rec ted . 

Bill (a) 

A ¥ 100 

B ¥ 200 

C ¥ 300 

D ¥ 400 

P ¥ 1,000 

Q ¥ 1,000 

P = A + B + C + D 

Q = 4A + 3B + 2C + D 

Syndromes 

S 1 = A + B + C + D - P = 0 

S, = 4A + 3B + 2C + D - Q = 0 

Bill (b) 

A' ¥ 100 

B' ¥ 300 

C ¥ 300 

D' ¥ 400 

?' ¥ 1,000 

Q' ¥ 2,000 

Syndrome 

S ^ A ' + B' + C' + D ' - P ' ^ O O 

S, = 4A' + 3B' + 2C' + D ' - Q ' = 300 
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(2) The pr inciple of doub le erasure cor rect ion is descr ibed 

be low. In this case, the locat ion of error is indicated w i th 

a pointer. It is here k n o w n that t w o wo rds in bill (c) are 

w r o n g and there are no other w r o n g wo rds . 

Using equat ion (1) in paragraph (1 ) , 

S 1 = A + B + C + D - P + E y l + E f l + E c + E D - E P = 2 0 0 

0 

E B = 1 0 0 

Suppos ing EA = 0, ED = 0 and E P = 0 

S 1 = E J ,+ E C = 2 0 0 (3) 

From Equat ion (2) of (1 

S 2 = 4A + 3B + 2C + D + (4E / 4 + 3 E B + 2 E c + E B - E Q ) = 5 0 0 

0 

Bill (c) 

A' ¥ 100 

B' ¥ 300 

C ¥ 400 

D' ¥ 400 

P' ¥ 1,000 

Q' ¥ 2,000 

Pointer 

E c = 1 0 0 

5 1 = A' + B * + C * + D ' - P ' = 200 

5 2 = 4A' + 3B' + 2C* + D' — Q' = 500 

Where 

B* = E + E B C* + = C + EC 

S 2 = 3 E J J + 2 E C = 5 0 0 (4) 

Determin ing EB and Ec f r om s imul taneous equat ions of 

(3) and (4 ) , 

This theory is the principle of a Reed So lomon Code. In 

pract ice, the Reed So lomon Code w i th four parity w o r d s 

is used. 

2 2 
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2-6 C R O S S - I N T E R L E A V E 

Fig. 2 .2 shows a pr inciple of a cross- inter leave. A n 

or iginal series of signals is d iv ided into a number of 

w o r d s , and pari ty wo rds are inserted. 

P 1 = W 1 + W 2 + W 3 + W 4 

P 5 = W 5 + W 6 + W 7 + W 8 

P 9 = W 9 + W 1 0 + W N + W 1 2 

(5) 

del ivered direct ly, but w o r d s fed into No. 2 to No. 4 lines 

are subject to delay w i t h delay memor ies by one to three 

w o r d s so that the w o r d order is changed (interleaved) at 

their respect ive terminals . 

There is an adder fo l l ow ing the delay memor ies , where 

another parity w o r d Q is c reated. 

Four or iginal series of signals ( W 1 ( W 5 , W 9 , W 1 3 . . . ) , ( W 2 , 

W 6 , W 1 0 , W u , . . . ) , ( W 3 , W 7 , W u , W 1 5 , . . . ) and ( W 4 , W 8 , 

W 1 2 , W 1 6 , . . . ) a m o n g many original series of signals are 

arranged for four lines No . 1 via No. 4 in Fig. 2 .2 of 

these w o r d s , the w o r d s passing th rough No. 1 are 

Q 1 = W 1 + W . 2 + W . 5 + W - 8 + W . 1 5 

Q 5 = W 5 + W 2 + W . 1 + W . 4 + P . U (6) 

Q 9 = W 9 + W 6 + W 3 + W 0 + P.? 

In other w o r d s , t w o system of codes are used on both 

sides of the delay memor ies . 

Original series of signals 
,W 8 W 7 W 6 W 5 

p 1 = w 1 + w 2 + w 3 + w 4 

Q t = Wj + W 2 + W_5 + W_„ + W. 1 5 

PS = W 5 + W 6 + W 7 + W 8 

Q 5 = W 5 + W 2 + W.n + W_4 + P_ n 

Recorded series of signals 
w 5 Q t P. 1 5 W_8 W. 5 W. 2 W t 

Disc recording sequence 

Fig. 2 . 2 Principle of Cross-Interleave Encoder 

(2) Fig. 2 .3 indicates relations be tween t w o parity codes. 

The sol id lines mean a P's series, and the dot ted lines 

mean a Q's series. Each of t hem has the capabi l i ty of 

single erasure cor rec t ion , so that an error of a single 

w o r d can be easily cor rected of course. 

The syndrome of each o ther 's series can be used as a 

pointer for po int ing out a locat ion of error. 

Fig. 2 . 3 Code Ser ies of C r o s s Interleave 
(Black circules indicate errors). 

1 Word 

2 Words 

3 Words 

4 Words Adder 

Delay memories 

Adder 

Data Word Check Word 
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3 BRIEF EXPLANATIONS ON CD PLAYER (See 
the BLOCK DIAGRAM) 

3-1 P I C K U P F O R C D A P P L I C A T I O N 

A p ickup part cor respond ing to a cart r idge for a convent iona l 

analog player is detai led later. Briefly speaking, this part 

a l lows the laser d iode to emi t a l ight beam ( X = 7 8 0 nm) and 

conver t the intensi ty of the ref lected l ight f r om disc pits into 

electr ic signals. 

3-2 S I G N A L P R O C E S S I N G C I R C U I T 

A signal detected at a p ickup is del ivered to a signal process­

ing c i rcui t , and split into the fo l low ing three signals. 

(1) Focus Error Signal 

(2) t rack ing (Radial) Error Signal 

(3) Radio Frequency (RF) Signal : This signal is processed to 

generate an analog s ignal . 

3-3 S E R V O C I R C U I T 

3-3-1 F o c u s Servo Circuit 

A focus error signal is fed into a focus servo c i rcui t to contro l a 

lens system w i t h the use of a focus servo coi l (like a voice coi l 

of a loudspeaker) so tha t the focus spot of the laser beam is 

a lways kept on a pit surface against f luctuat ions due to the 

revolut ions of a disc. (The same as auto- focus ing in an EE 

camera) 

Disc Lens 

Signal 
Processing Focus Servo 

Focus Coil 
Driver 

• Approx. 2 nm dia. Lader Spot 

Fig. 3.1 

3 - 3 - 2 Tracking Servo Circuit 

Because a c o m p a c t disc has no guide groove, it is needed to 

operate a servo so that a laser beam spot can automai tca l ly 

fo l l ow a signal t rack. A t rack ing error signal is fed into a t rack­

ing servo c i rcui t , the ou tpu t of w h i c h drives a t rack ing servo 

coil to operate the servo sys tem. 

Pits on disc 

Laser spot (approx. 2 /tm dia. 

Tracking Servo Tracking 
Coil Driver 

Pick Up 

Fig. 3 . 2 
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Pickup 

Focus coil 

1.6 nm 

To Tracking Coil 

Signal 
Processing 
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3 -3 -3 C L V Servo Circuit 

Constant linear veloci ty (CLV) means to keep a line speed at a 

cons tan t speed of approx. 1.2 m/sec. 

For this purpose disc is ro tated: approx. 5 0 0 r .p .m. at inside 

radios 

approx. 2 0 0 r .p .m. at out­

side radios 

The CLV servo c i rcu i t is the c i rcui t to servo-contro l revolut ions 

of the disc mo to r to keep c i rcumferent ia l speed of the disc 

constant . 

Fig. 3 . 3 

3 -4 E Y E P A T T E R N 

The RF signal is being del ivered f r o m the signal processing 

c i rcui t as descr ibed under 3 - 2 . The RF signal is vaired acor-

d ing to appearance or d isappearance of a pit on a disc. This 

signal can be displayed on an osci l loscope as i l lustrated in the 

Fig. 3 -5 . 

The w a v e f o r m is general ly cal led " E y e Pa t te rn " . 

Fig. 3-5 is sketches explain ing concep t of the eye pat tern. 

The RF signal is conver ted to a digital signal c o m p o s e d of 1s 

and Os w i th the aid of a compara to r to generate an EFM 

signal. 

Fig. 3 . 5 

2 5 

EFM 
Signal 

Bit Sync 
Signal Generation 

Servo Amp. 
CLV 
Disc 
Motor 

1 V/div 

0.5 /ts/div 
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4 SEMICONDUCTOR LASER (LASER DIODE) 

4-1 PR INCIPLE O F L E D LUMINESCENCE 

A LED is f o r m e d w i th a P-N junc t ion c o m p o s e d of an n-type 

semiconduc to r w h i c h a l lows electr ic conduc t ion w i th elec­

t rons and p-type semiconduc to r in w h i c h holes serves electric 

conduc t i on . App ly ing a vol tage in the fo rward d i rec t ion , elec­

t rons in the n-type semiconduc to r are in jected into the p-type 

semiconduc to r , and holes in the p- type semiconduc to r are 

in jected into the n-type semiconduc to r . Red luminescence is 

emi t ted w h e n electrons in jected into the p-type semiconduc ­

tor comb ine w i t h holes. 

Green luminescence is emi t ted w h e n holes injected into the 

n-type sem iconduc to r comb ine w i th e lectrons. 

Conduction band 

PN Junciton 

Fig. 4.1 

4 - 2 L A S E R DIODE 

A laser d iode , as ment ioned 4 - 1 , is the same as an LED in 

terms of recombinat ion luminescence of carr iers, but di f ferent 

in that the l ight emi t ted is a coherent laser l ight, the phase of 

w h i c h is un i fo rm (single wave leng th ) . 

4 - 3 P R O P E R T I E S R E Q U I R E D F O R A L A S E R DIODE 

(1) Osci l lat ion Wave leng th 

Acco rd ing to a CD's proposa l , there should be the fo l low­

ing relaiton be tween a wave leng th of a laser d iode and 

the number of aperture of lens NA: 

X / N A = 1 . 7 5 j im 

As long as today ' s GaAIAs material is used, it is di f f icul t 

to make a laser d iode having a wave length shorter than 

apporx . 7 6 0 n m , but a laser d iode w i th higher than 

7 8 0 nm can be made in mass p roduc t ion . 

Therefore, NA = X /1 .75 /*m = 0 . 4 4 6 

As the result, the object ive lens in the p ickup used in DP-

1100B/ I I has been designed for approx. 

NA = 0 . 4 7 ± 0 . 0 1 

(2) Operat ing Current 

An laser d iode has a threshold current I, w i th w h i c h 

osci l lat ion starts, and w i th a cur rent larger than this 

threshold level, a l ight power P increases linearly w i th in ­

crease of a cur ren t I. Fur thermore, if keeping drive at a 

f ixed cur rent , the l ight ou tpou t is greatly varied due to 

tempera ture increase. Therefore, contro l is a lways done 

so that the l ight ou tpu t is kept constant . 

T , < T 2 

Fig. 4 . 2 Oscillating Characterist ic of a Laser Diode 
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5 PICK-UP (PU) AND PU SERVO 

5-1 S T R U C T U R E O F A P I C K U P 

Light beams emi t ted f r o m a semiconduc to r laser are changed 

to parallel l ight ralys by a co l l imator lens system and enter a 

polar izat ion pr ism. Since the semiconduc to r laser beams are 

l inear-polar ized in the d i rect ion vert ical to the plane of in­

c idence , the beams are ref lected by the polarizing f i lm. The 

l ight beams ref lected f rom another plane of the polarizat ion 

pr ism pass th rough a quar ter -wave plate, and then are c o n ­

verged to a spot of nearly 1.5 /im in d iameter w i th the aid of 

an object ive lens. 

The l ight ref lected f rom a disc passes again th rough the ob­

ject ive lens and fo l lows the same path as the fo rward path to 

the polarizing f i lm . By the ef fect of the quar ter -wave plate, the 

l ight i ncoming into the polarizing f i lm is changed so tha t its 

polarizing d i rect ion is perpendicu lar to the polarizing d i rect ion 

in the fo rward path . Therefore, the l ight t ransmits the polariz­

ing f i lm and does not go back to the semiconduc to r raSer. 

Next, the l ight i ncoming into a cr i t ical angle pr ism for detec­

t ion of a foucs point is ref lected three t imes inside the pr ism 

and then fed into 4-d iv ided photod iodes . The ou tpu t of these 

photod iodes are used for cont ro l ing a t rack ing servo coi l and 

a focus servo coi l to obta in an o p t i m u m focus ing of the abjec­

tive lens on pits of the disc. 

4-divided photodiodes 

Critical angle prism 

Critical angle prism 

Collimator lens 

Polarized prism 

Objective lens 

Fig. 5.1 
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(1) Col l imator Lens 

Dif fused l ight beams are changed to parallel l ight beams. 

Light beams dist r ibuted in oval pattern is changed to ap­

prox. c i rcular d is t r ibut ions. 

(2) Polarized Prism 

Light polar ized in parallel to a surface is ref lected, and 

l ight polar ized in vert ical is passed th rough the pr ism. 

5-2 F O C U S E R R O R A N D T R A C K I N G E R R O R 

To read t iny pits (w id th : 0 .5 / im , length 0 . 9 # 3 . 2 / * m ) on a 

disc by means of a laser spot , the locat ion mus t be precisely 

contro l led to f o l l ow surface and axial deviat ions of the disc 

caused by rotat ing the disc for p layback. For this purpose, 

(1) Focus error and 

(2) Track ing error 

must be de tec ted . The detect ion mu thods for both errors wi l l 

be given be low. 

5-2-1 F o c u s Error Detection 

W h e n a l ight beam is passed f rom a high refract ion material to 

a low refract ion mater ia l , a re la ion, as s h o w n in Fig. 5 .2 , is 

existed be tween the inc ident angle and ref leci ton ratio at the 

boundary of the mater ials. As can be seen f rom the graphs, 

the ref lect ion ratio wi l l change rapidly as the inc ident l ight 

angle changes in the area where the inc ident angle is sl ightly 

less than the cri t ical angle. 

(3) 114 Wave leng th Plate 

NA = Sin0 

Pit surface 

(5) 4-d iv ided pho tod iodes 

Converts l ight into an electr ical signal 

Fig. 5 .2 Refleciton changes rapidly at angles dose 
to critical angle. 

2 8 

(4) Object ive Lens 
Reflection Surface 

S P o l a " " 1 L , g h t 

Critical Angle 
(41 .8° ) 

Incident light angle 0 

Strength 
of 
Reflection 
(Rp-Rs) 

1.5/xm 

Disc 

WD 

NA 
0.47 
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In Fig. 5 . 3 , the angle of the cri t ical pr ism has been adjusted 

so tha t the inc ident l ight angle is just equal to the crit ical angle 

for a center l ight beam of inc ident l ight. Accord ing ly , if 

parallel l ight beams are imp inged , the inc ident l ight angle is 

equal to cr i t ical angle for all l ight beams and all l ight beams 

are re f lected, g iv ing equal l ight a m o u n t to each e lement of 

4-d iv ided photo-d iodes (PDa, PDb, PDc and PDd). If di f fused 

or d ivergent l ight is imp inged , ref lect ion strength at a left half 

of the pr ism lowers and l ight a m o u n t received by the photo 

d iodes PDa and PDb wi l l be decreased. On the contrary, if 

convergen t l ight is imp inged , l ight a m o u n t received by PDc 

and PDd is reduced . By uti l izing this p h e n o m e n o n , the photo 

d iodes conver t l ight received into four electr ical signals and 

the signals are processed w i th a dif ferential ampl i f ier to pro­

vide a focus error signal in te rms of (At + A 2 ) — (A 3 + A 4 ) . 

( A 1 ( A 2 , A 3 , and A 4 Are electr ical signals developed by PDa, 

PDb, PDc and PDd, respectively.) 

^Critical angle prism 

Reflection surface 

Disc too close 

4-divided photodiode 

A 3 + A 4 

-Ai + A 2 

A 3 + A 4 

Criticl angle 
Disc too close (point A) (divergent light beams....) 
Focus point (point B) (parallel light....) 
Disc too far (point C) (convergent light beams....) 

Disc Focused 

Disc too far 

Prism 

4-Divided Photodiode 

Fig. 5 . 3 F o c u s error detection by using a critical prism 
Fig. 5 .4 F o c u s error detection method using a critical 

angla prism 
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5-2 -2 Tracking Error Detection 

Track ing error is a deviat ion of the reading l ight spot f r om the 

pits (track) to be t raced . 

In the Pickup a me thod cal led "he te rodyne s y s t e m " is 

adopted to detec t the spot deviat ion f r o m a pit. 

The heterodyne system is based upon the distr ibut ion of the 

ref lected l ight d i f f racted f rom a pit depends upon a relative 

locat ion of the pit and spot . 

In this sys tem, each electr ical signal conver ted by the 

4-d iv ided photod iode is assumed as A x , A 2 , A 3 And A 4 , and 

At + A3 and A 2 + A Are evaluated. Namely , both phases for 

At + A3 and A 2 + A 4 are the same w h e n the t rack ing is 

establ ished, wh i le phase di f ference wi l l be caused w h e n the 

spot deviates f r om a pit. 

Fig. 5 . 5 P I C K U P Radial Signal Sampling Theory (Pit depth X/4) 

5 -3 R F S I G N A L 

A RF signal is a sum of each electr ical signal A x , A 2 , A 3 and A 4 

developed by the 4-d iv ided photod iode (refer to 3-5) . The RF 

signal is then processed to provide EFM signal. The EFM 

signal is then conver ted into an analog signal in passing 

th rough a D-A conver tor after demodu la ted . 

5-4 L I G H T E M I S S I O N F R O M L A S E R DIODE 

W h e n the LDC goes H, the ou tpu t of T A 7 5 4 5 8 ( Q 1 0 8 ) 

becomes posit ive as s h o w n in the schemat ic d iagram, A n d a 

cur rent f l ow ing th rough R 1 4 5 , D 1 0 2 , And D 1 0 4 turns 

Q 1 0 9 cu t off, thereby stops the osci l lat ion of the Laser Diode. 

W h e n the LDC goes to L level, the ou tpu t of T A 7 5 4 5 8 (1/2) 

changes to negat ive, and this a l lows bias current of Q 1 0 9 to 

f l ow f rom its emit ter to the base, thus Q 1 0 9 is turned on and 

the Laser d iode emits infrared l ight ( 810 m m ) . 

W h e n l ight emi t ted f r o m the laser d iode is imp inged to the pin 

d iode, a cur rent propor t ional to st rength of the l ight f l ows 

f rom anode to ca thode of the d iode. W i th the strength of the 

l ight increased, a vol tage developed across R113 also in­

creases and makes non- inver ted ( + ) terminal of the opera­

t ional ampl i f ier posit ive. As the result, the operat ional 

ampl i f ier ou tpu t also increases in posi t ive, thus reducing the 

current f l ow ing into the laser d iode. 

3 0 
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6. GENERAL DESCRIPTION ON MICROPROCESSOR 

6-1 Address Data (Q Signal) 

1) Address Data (Q Signal) Reading Sect ion 

In the CD system speci f icat ions, one symbol consist ing 

of 8 bits and located after f rame synchronizat ion signal of 

PCM data is cal led CONTROL & DISPLAY SYMBOL, and 

each of 8 bits is cal led P-Channel, Q-Channel , 

R-Channel . . . .& W-Channe l . Of the e ight channe ls , 

Q-Channel is used for address data and one address data 

is compr ized of 98 f rame Q-Channel data . Fig. 5 .6 

shows this conf igura t ion of the CONTROL & DISPLAY 

symbol data. 

Fig. 6-1 

Frame Syn-
c h r o n i z a -
tion Signal 

Frame Syn-
c h r o n i z a -
tion Signal 

Frame Syn-
c h r o n i z a -
tion Signal 

Frame Syn-
c h r o n i z a -
tion Signal 

Frame Syn-
c h r o n i z a -
tion Signal 

User's bit 

After conversion of 8 bits to 14 bits 

CONTROL DISPLAY Symbol 



DP-1100B II 
II. FUNDAMENTALS 

Address data f o rma t (outside lead-in area) are as fo l lows: 

S O , S 1 : 2 bits address signal sync pat tern. 

C O N T R O L : 4 bits cont ro l data , MSB indicates pre-emphasis on or off, and LSB indicates 4 C H / 2 C H . 

1: Pre-emphasis ON 
0: Pre-emphasis OFF 

1: 4 CH 
0: 2 CH 

A D R : 4 bit mode data 

MODE 1 (1 in BCD): Adress mode 

MODE 2 (2 in BCD): Disc cata log number mode 

MODE 3 (3 in BCD): Special in format ion mode (recorded by a lphanumer ic code 0 # 9 , A # Z ) 

MNR: Program number expressed by BCD in 2 digits (8 bits) 

X: Index for each p rogram expressed by BCD in 2 digits (8 bits) 

MIN: Elapsed t ime (minute) for each p rogram expressed by BCD in 2 digits (8 bits) 

F R A M E : Elapsed t ime for each p rogram expressed by BCD in 2 digits (8 gits) (Frame, 1 f rame = 1/75 sec) 

Z E R O : Not used (8 bits <£data) 

A MIN: Elapsed t ime (sec) for disc expressed by BCD in 2 digi ts (8 bits) 

A S E C : Elapsed t ime (sec) for a disc expressed by BCD in 2 digits (8 bits) 

A F R A M E : Elapsed t ime for a disc expressed by BCD in 2 digits (8 bits) ( f rame). 

C R C : 16 bit CRC code data ca lcu lated for data C O N T R O L # A FRAME. 

Fig. 6 -2 S h o w s the address data configuration. 

Each f igure under a code shows bit number required for the code . 

s 0 > S i C O N T R O L A D R M N R X M I N S E C F R A M E Z E R O A M I N A S E C A F R A M E C R C S Q I S I 

2 4 4 8 8 8 8 8 8 8 8 8 16 

Fig. 6 -2 Address Data configuration 

3 2 
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Subsequent to " 1 - 2 Head a m p " , the servo PCB and the 

process PCB are descr ibed in order a long the RF signal f low. 

1-1 Head amplifier 
The four signals f r o m the p ickup are input to preampl i f ier IC 

(Q103) on the mechan i sm PCB. 

1- 1-1 F o c u s balance and S V C operation circuit ( Q 1 0 3 ) 

The internal b lock d iagram of Q 1 0 3 is s h o w n in sect ion 

2 - 1 -1 . Th rough the resistors, connec ted be tween pins 1 and 

2 and be tween pins 15 and 16 of Q 1 0 3 (TA7731P) , focus 

balance and SVC operat ion (descr ibed later) are per fo rmed. 

W e a k signal is ampl i f ied and ou tpu t to servo PCB as S1 and 

S2 . 

1-1-2 Focus error signal generation circuit (Q101 and Q 1 0 4 ) 

The FE ampl i f ier and peak detector , consist ing of Q101 and 

Q 1 0 4 , is a c i rcui t to generate the focus error s ignal. Peak 

detect ion is made w i th the B-E diode character ist ic of Q 1 0 4 

and the CR t ime cons tan t of its emit ter . The focus error signal 

is obta ined f rom (C + D) - (A + B) operat ion of the p icked-up 

four signals f r o m the p ickup by Q 1 0 1 . 

1-1-3 S V C circuit operation ( Q 1 0 2 ) 
The servo contro l (SVC) is per fo rmed by processor IC12 on 

the process PCB ( X 3 2 - 1 0 1 0 ) , w h e n the disc is exchanged or 

w h e n play mode is entered f r o m stop mode . It checks the 

number of data errors to con t ro l cont ro l inputs A , B, C and 

INH of Q 1 0 2 on the mechan i sm PCB to obta in the o p t i m u m 

playback. 

The internal b lock d iagram and t ru th table of Q 1 0 2 is s h o w n 

in Fig 2-1 C and D of sect ion 2 - 1 - 2 . Inputs A , B, C and INH, 

determine w h i c h ou tpu t 0 to 7 (bilateral sw i tch shou ld be in­

ternal ly connec ted w i th COM) . 

1-1-4 A P C (laser power control) circuit ( Q 1 0 5 , Q 1 0 6 and 
Q 1 0 7 ) 

Q 1 0 5 , w h i c h is the laser ON/OFF s w i t c h , turns ON w i t h " L " 

signal LDC (J8-3P) f r o m the microprocessor so tha t the laser 

d iode emits l ight. This laser d iode incorporates a l ight emis­

sion moni to r d iode. Then , APC operat ion is pe r fo rmed by us­

ing the moni to r ou tpu t as the APC cont ro l input . 

1-1-5 F G amplifier circuit (Q101 (2 /2 ) , Q 1 0 8 and Q 1 0 9 ) 
FG signal is p roduced by Q 1 0 1 , Q 1 0 8 and Q 1 0 9 to mon i to r 

the rotat ion of the disc motor . Q 1 0 1 per forms ampl i f ica t ion 

and Q 1 0 8 , Q 1 0 9 and D 1 0 4 per form w a v e f o r m shap ing . For 

ad jus tment of each t r imming potent iometer , refer to " A d j u s t ­

m e n t " on page 1 6 5 . 

Fig. 1-1-3 S V C Circuit Operation 
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1. CIRCUIT DESCRIPTION 

1-2 Servo circuits 
1-2-1 F o c u s servo circuit 

The focus error (FE) s ignal , generated in the mechan ism PCB, 

is fed into pin 8 of CN6 on the servo PCB, This signal is used 

in mak ing signal DOK w h i c h the presence or absence of the 

disc is j udged w h e n the tray is c losed. 

W i t h a disc present, " L " signal DOK is ou tpu t f r om pin 1 of 

CN2 to pin 2 7 of IC15 on the process PCB (X32) . 

On the other hand , w h e n the RF signal f r o m the p ickup is in­

put to pin 2 0 of IC15, pin 12 (FOK) of IC16 is at - 1 2 V and 

Q2 turns OFF. Signal FE th rough focus gain ad jus tment 

po ten t iometer VR1 is ampl i f ied in IC1 (1 /2) and input to IC2 

(1 /2) via the phase cor rec t ion CR ci rcui t . T h e n , the signal 

power -ampl i f i ed in IC2 (1 /2) drives the p ickup actuator coi l to 

f o r m a servo loop inc lud ing the opt ical p ickup by w h i c h the 

laser beam is a lways focused exact ly on the disc pit surface ir­

respect ive of the a m o u n t of disc w a r p , etc. 

Dur ing l ight emiss ion of the laser d iode, the gate of FET Q4 

connec ted to the LDC line is " L " so that IC2 (1 /2) per forms 

normal ampl i f i ca t ion . In add i t ion , the gate of Q6 connec ted to 

the FOK line is at — 1 2 V w h e n RF signal is prov ided. 

There fo re , Q6 turns OFF and ampl i f icat ion is possible in the 

loop connec t ing IC1 and IC2, where the focus servo works . 

1 -2 -2 Tracking servo circuit 
Signals S1 (A + B) and S2 (C + D) , p roduced by the pre­

ampl i f ier on the mechan i sm PCB, are fed into pins 6 and 7 of 

connec to r CN6 . These signals are part ial ly ampl i f ied by a 

3-stage ampl i f ier of inverter IC5 to generate the t rack ing error 

s ignal , t hen wave fo rm-shaped by IC7 and input to TS1 and 

TS2 of IC15. 

The t rack ing error signal is generated in IC15 and ou tpu t f r om 

TEOP and TEON. This signal wo rks as the t rack ing servo 

s ignal . 

On the other hand , signals S1 and S2 are comb ined via R100 

and R101 to ext ract music s ignal . The comb ined signal is in­

put to IC6 w h i c h acts as an ampl i f ier like IC5. After 1 st stage-

ampl i f i ca t ion , it is fur ther 2-stage ampl i f ied th rough the EFM 

test po in t via the second-stage ampl i f ier w h i c h is bias-

cont ro l led by DSV and is input to pin 17 (EFM I) of IC15. 

The t rack ing error signals ou tpu t f r o m pins 3 and 4 of IC15 

(TEOP and TEON) are c o m b i n e d in IC12 (1 /2 ) . The comb ined 

ou tpu t (TE) is phase- inverted in IC14 (1 /2) and input via 

t rack ing gain t r imming potent iometer VR2 to pin 6 of IC1 

(2 /2) in w h i c h it is phase-corrected and ampl i f ied. 

Further, ou tpu t of IC1 (2 /2) is power -ampl i f ied in IC2 (2 /2 ) , 

Q10 and Q 1 1 . Ampl i f ied TE signal dr ives the p ickup actuator 

coil to f o r m a t rack ing servo by w h i c h the laser beam spot 

fo l lows exact ly the pit sequence on the disc. 

1-2-3 D S V circuit ( IC8 (1/2) and I C 1 5 D L S 1 and 2) 
Pits are made on a disc in such a w a y that the sum of " H " 

durat ions is equal to that of " L " durat ions i.e. DSV (Digital 

Sum Value) is zero. Thus , this c i rcui t contro ls the ampl i f ier 

bias so that the data on the disc is identical to that read by the 

player, thereby decreasing error. 

1 -2 -4 Envelope detection 
The signal f r o m pin 4 of IC6 is fur ther ampl i f ied and appl ied to 

the base of Q 2 1 . The variat ion in ampl i tude of the DC c o m p o ­

nent, tha t is equivalent to the ampl i tude of the EFM signal 

w a v e , appears in the emit ter of Q 2 1 . This DC c o m p o n e n t is 

ampl i f ied only in l ow f requency by IC8 (1 /2) and appl ied to 

the gate of AGC FET Q 3 3 , thus reducing the change in EFM 

signal . In add i t ion , the EFM signal is leve l -compared in IC10 

(1 /2 ) . Then " L " at pin 1 of IC10 (1 /2) in forms to pins 2 0 

(RFOK) of IC15 on SERVO ( x 2 9 ) PCB and 29 (RFOK) of 

IC15 on the process (X32) PCB th rough pin 1 of CN7 that the 

EFM signal is p rov ided. 

In add i t ion , the EFM signal is also appl ied to IC10 (2 /2) via 

diode D 1 9 for leve l -compar ing. T h e n , it is ou tpu t f r o m pin 8 

as signal RFES. This signal is used in d ropou t cont ro l on play 

or used in the kick processing c i rcui t at kick of motor . 

1 - 2 - 5 Pickup carry motor driver 
As play advances t rac ing the disc pit sequence by the p ickup, 

a posit ive offset vo l tage appears at the ou tpu t of t rack ing coi l 

driver pin 8 of IC2 (2 /2) by the t rack ing servo func t i on . Since 

the h igh- f requency c o m p o n e n t , w h i c h is also conta ined in the 

t rack ing driver ou tpu t besides the offset vo l tage, is un ­

necessary for dr iv ing the p ickup carry motor , it is e l iminated 

by an LPF ampl i f ier of IC3 (2 /2 ) . Further, this ou tpu t is power-

ampl i f ied in IC4 (2 /2) to drive the p ickup carry motor . 

In add i t ion , Q 1 4 is ON to avoid appl icat ion of the t rack ing ser­

vo ou tpu t signal dur ing modes other than play. Signal PUFB, 

w h i c h is entered to the input of the power ampl i f ier (pin 3 of 

IC4 (2 /2 ) ) , is used in kick operat ion or fast m o v e m e n t of the 

p ickup. 

1 -2 -6 D isc motor driver 

W h e n pin 15 (MSP) of IC15 on the servo PCB emits an " H " 

signal accord ing to the CPU c o m m a n d , the gate of Q17 

becomes " L " and Q 1 7 turns OFF. Disc motor driver IC4 

(1 /2) can ampl i fy signal AFC emi t ted f rom IC8 on the process 

PCB due to start the disc motor . Due to shorten the start t ime 

or the stop t ime , a c i rcui t consist ing of Q 1 9 , C 36 , Q18 and 

R94 appl ies posit ive or negat ive pulse to the pin 7 of IC4 

(1 /2 ) . (Positive pulse at mo to r ' s start Negative pulse at 

mo to r ' s s top) . 
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Disc 

Scratch, Dust 

RFES 

• D C O N 

D O C K 

Fig. 1 -2A 
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1. CIRCUIT DESCRIPTION 

1 -2-7 Tray motor driver 
3-state ou tpu t s i tuat ion in pin 9 of IC15 is used for dr iv ing the 

tray motor . The signal at " H " is invers ion-ampl i f ied in IC3 

(1 /2) to drive Q16 to make pin 3 of CN4 negative so that the 

tray motor rotates in the d i rect ion in w h i c h the tray is c losed. 

Conversely, the signal at " L " is also invers ion-ampl i f ied in 

IC3 (1 /2) to tu rn ON Q 1 5 so tha t the tray moto r rotates in the 

direct ion in w h i c h the tray is opened . 

In add i t ion , w h e n pin 9 of IC15 is opened , pin 2 of IC3 is at 

zero vol tage so tha t the tray moto r stops since no vol tage is 

appl ied. 

1 -2 -8 Tracking error detector control 
(This c i rcui t is ef fect ive only at kick operat ion. ) 

Both IC12 (2 /2 ) and IC13 (1 /2) ou tpu t " H " signals in nor­

mal opera t ion . The reupon , w h e n the t rack ing error vol tage at 

pin TE ou tpu t goes up more than abou t + 0 . 6 V, pin 2 of 

IC12 (2 /2) becomes " L " and this vo l tage is appl ied to TEG 1 

input of IC15. See " 1 " in the table be low. 

State TE Voltage TEG1 TEG2 

1 > + 0 . 6 L H 

2 < - 0 . 6 H L 

Table-1 

Conversely, w h e n the t rack ing error vo l tage at TE ou tpu t goes 

d o w n less than - 0 . 6 V, pin 2 of IC12 (2 /2) becomes " H " 

and pin 2 of IC13 (1 /2) " L " so that this vol tage is appl ied to 

TEG 2 input of IC15. See " 2 " in the table above. The search 

t ime is shor tened by this cont ro l c i rcui t . Normal ly , in play 

m o d e , this vo l tage is offset by signal TEP, therefore inputs 

TEG 1 and TEG 2 are inval id. 

1-2-9 Peak hold circuit 
The peak hold c i rcui t consists of Q23 to Q 2 6 , D 2 8 to D 3 5 , 

IC14 ( 1 / 2 ) , e tc . W h e n KGC becomes " H " on kick state, Q23 

and Q 2 4 tu rn O N , and Q25 a n d : Q 2 6 turn OFF. Thereby, C70 

is charged w i t h the posit ive peak vol tage at t racking error in ­

put TE and C69 is charged w i th the negat ive peak vol tage. 

Dur ing kick, C69 and C 7 0 are cont inuous ly charged w i th 

these peak vol tages. W h e n the unit returns to normal play 

f r om the kick state, Q23 and Q 2 4 turn OFF and Q25 and 

Q26 turn O N . T h e n , the average value of the voltages at C70 

and C69 is input to IC14 (1 /2 ) . Here, it is subject to subtrac­

t ion w i t h the value of vo l tage TE, so that the unit is restored to 

normal play f r o m the kick state. 

1-2-10 T E noise limiter 
This noise l imiter consists of IC14 (2 /2) and Q27 to Q30 . 

Q29 is the l imiter ON/OFF sw i t ch . W h e n signal TEP is " L " 

(dur ing k ick) , no l imiter operat ion is possible. Normal ly , Q29 

is OFF dur ing play. 

The t rack ing error (TE) vol tage is ampl i f ied to abou t 6 t imes in 

IC14 (2/2) and is appl ied to the bases of Q 2 7 and Q28 

th rough an HPF consist ing of C73 and others. W h e n the 

vol tage goes up more than abou t + 0 . 6 V, Q 2 7 turns O N , 

whi le w h e n it goes d o w n less than abou t —0.6 V , Q28 turns 

ON. Dur ing that ON per iod , the peak noise of the vol tage is 

suppressed so that the fo l low ing stage gets free f rom the 

d is turbance caused by this noise. Thereby, the p ickup is 

prevented f rom j ump ing off the cor rec t t rack to another one 

due to noise. 

1-2-11 Disc f law position memory circuit (See Fig. 1-2A.) 
Signal RFES produced in IC10 (2 /2) becomes " H " w h e n the 

RF signal level is discreased by f laws or dust on the disc. This 

signal at " L " is ou tpu t as signal DIN f rom the d ropou t contro l 

b lock in IC15 to the disc f law posi t ion m e m o r y c i rcui t in 

w h i c h posit ional data of f law is s tored. A t the same t ime , this 

signal is also ou tpu t as signal DCON w h i c h is the t rack ing ser­

vo gain reduct ion gate pulse. Dropou t contro l is thus made. 

Pin DIN of IC15 outputs a signal indicat ing the RFES state at 

the rising edge of signal DOCK. It also checks the ou tpu t of 

the disc f l aw posit ion m e m o r y c i rcui t (pin 8 of IC7) at the fal l ­

ing edge of signal DOCK and then outputs signal DCON (pin 

12 of IC15) to t rack ing servo a m p circui t . 

1-2-12 Relationship between servo and control line 
For play, the actuator of the p ickup is moved up or d o w n by 

the 2 Hz signal f r om F.SRCH (pin 2 of CN2) . A t this t ime , 

w h e n the disc is in ro ta t ion, the RF signal is ou tpu t f r om the 

p ickup only at the m o m e n t the laser beam is focused . W i th 

the RF s ignal , IC10 (1 /2) outputs an " L " signal (RFOK) to 

turn ON Q 3 1 . Further, this signal is inverted at IC16 and FOK 

becomes — 12 V. Q2 and Q6 is tu rned off by " L " FOK signal , 

" H " LDC signal is inverted to " L " to turn Q4 off, so that the 

focus servo starts operat ion. Thus , a con t inuous RF signal ap­

pears at pins 6 and 7 of CN6 f r o m the p ickup. Thereby, pin 

14 (FOKG) of IC15 outputs an " H " s ignal . This signal is in­

verted at IC16. The vol tage at pin 11 of IC15 becomes - 1 2 

V. Therefore , Q 1 2 turns OFF so that IC2 (2 /2) can per form 

ampl i f ica t ion. In add i t ion , DCON is " L " as long as the level of 

the RF signal does not drop suddenly due to f laws or dir t on 

the disc. As the KGC line is at - 1 2 V in normal play (except 

for the kick state), Q 7 , Q8 , Q9 and Q 1 2 are all OFF. Thus , 

the t rack ing servo wo rks so that the p ickup t races the pit se­

quence on the disc. The data on the disc can thereby be read 

ou t cont inuous ly . 
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1-3 PROCESS CIRCUIT 
1-3-1 E F M signal demodulation 

The EFM signal (EFMO) ou tpu t f r o m pin 41 of IC15 on the 

servo PCB is input to pin 52 (EFM 2) of IC8 and pin 14 (EFMI) 

of IC9 on the process PCB. 

IC9 wo rks as a digital PLL together w i t h VCO Q3. Signal EFMI 

is phase-compared w i th signal PLCK (4 .32 MHz) resultant 

f r o m 1/4 f requency division of signal VCOI. 

Here, w h e n signal PLCK is delayed f r o m signal EFMI, pin \ J O U T 

becomes " L " and acts to make the VCO f requency higher. 

Conversely, w h e n it is advanced , pin DOUT becomes " H " and 

acts to make the VCO f requency lower. 

The EFM signal ou tpu t f r o m pin DOUT in synchronizat ion w i th 

the rising edge of signal PLCK is fed to pin 53 (EFMI) of IC8, 

in w h i c h detect ion is made to a f rame sync signal w h i c h is a 

con t inuous signal of 11 " H " bits and 11 " L " bits. 

W h e n the f rame sync signal is ob ta ined , the EFM signal is 

demodu la ted into an 8-bi t s ignal. Moreover , the user 's bits 

just after the f rame sync signal are demodu la ted and data Q 

a m o n g t h e m are displayed as t ime data bundled by 98 

f rames . These are also used in FF or B W D operat ion, etc. 

The music data , conver ted f rom 14-b i t to 8-bi t signals, are 

wr i t ten in j i tter absorpt ion m e m o r y IC7 under contro l of IC6 

(TC9179F) . The one- f rame 32 -symbo l data is cor rected for 

error in the C1 cor rec t ion sect ion. Next, after de-inter leave 

opera t ion , the data w h i c h cou ld not be cor rec ted in the C1 

cor rec t ion sect ion is cor rected in the C2 correct ion sect ion. 

Only the data w h i c h cou ld not be cor rected even in the C2 

correct ion sect ion is subject to mean-va lue interpolat ion and 

is ou tpu t to the D/A conver ter . 

1-3-2 C L V servo control in I C 8 ( T C 9 1 7 8 F ) 

a) A F C 

The signal resultant f r om 1/4 f requency division of f rame 

sync signal and the input s ignal ( 2 . 1 1 6 8 MHz) f r o m C21K 

are used here. Then , w i th the center of the c o u n t of 1 1 5 2 

c lock pulses of C21K in respect to the fo rmer s ignal , pin 2 0 

(AFCO) outputs a 0 V signal w h e n the speed of the disc motor 

rises about 1 0 % and ou tpu ts a 5 V signal w i th the same 

vol tage as vol tage V D D w h e n the speed lowers abou t 1 0 % . 

Thus, in the range of ± 1 0 % change in moto r speed, the out­

put vol tage cor responds to mo to r revolut ion ( P W M w a v e ) . 

b) A P C 

Phase-compar ison is made be tween the signal resul tant f r om 

118 f requency division of the f rame sync signal and the signal 

f r om a f requency division of signal C21K. The compar i son 

output is emi t ted as P W M signal w i th 8-bi t reso lut ion. Here, 

V D D / 2 (2 .5 V) is ou tpu t at a phase di f ference of zero in a 

contro l range of ± 7 / 8 ir. 

In add i t ion, the speed of the disc moto r can be cont ro l led by 

signal D I V + or DIV- f r om T C 9 1 7 9 F . For in format ion about 

T C 9 1 7 8 F and T C 9 1 7 9 F , refer to the d iagram on pages 81 

to 9 0 . 
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1-4 D/A converter 
The serial music data , w h i c h is ou tpu t f r o m IC6 on the pro­

cess PCB, is input to the D/A conver ter (IC21) at the fal l ing 

edge of signal BCK. The data of one w o r d is t ransferred to 

IC21 by repeat input at 16 cycles of signal BCK. After that , 

w h e n signal CC drops d o w n to " L " , a pulse (DCR or DCL) is 

ou tpu t w i t h w h i c h the integrator ou tpu t is d ischarged. T h e n , 

after c lear ing the previous sampled va lue, signal IOUTR or 

IOUTL is con t inuous ly ou tpu t accord ing to the level of signal 

LRCK dur ing the t ime in propor t ion to the a m o u n t of the digital 

music data and is held as an analog vol tage at integrat ion 

capaci tor C 2 1 2 or C 2 1 3 . The example of wave fo rm © in 

Fig. 1-4A represents a sequence of this state. (2) Fig. 1-4A 

shows the w a v e f o r m w h e n signal IOUTR or IOUTL is sampled 

by signal LRCK. W h e n this PAM wave is f i l tered by an LPF, 

this LPF outputs a music signal w i th a peak ampl i tude of 1/2 

that of the PAM wave . This music signal is input to buffer 

ampli f ier IC27 to w h i c h a f requency character ist ic c o m p e n -

sotor CR circui t is connec ted . 

IC26 contro ls the emphasized signal detected by IC8. Pin 

EMPH of IC8 outputs an " H " signal w i th a disc on w h i c h e m ­

phasized signals are recorded, and thus the de-emphasis cir­

cui t works . The mut ing relay connec ted to the ou tpu t pin is 

contro l led by the mut ing signal f r o m the micro-processor . In 

add i t ion, IC21 judges the music data as an R-ch signal whi le 

signal LRCK is " L " . Dur ing this per iod , IC6 outputs L-ch 

signals. Therefore, signal IOUTR of IC21 is handled as an 

L-ch signal and signal IOUTL as an R-ch s ignal . 

Fig. 1 -4A D/A Converter Circuit 
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1. CIRCUIT DESCRIPTION 

1-5-1 R E S E T O P E R A T I O N 

Power ON Power OFF 

1 . W h e n power sw i tch S1 is tu rned o n , + 5 V and + 8 V are 

suppl ied to the RESET c i rcu i t f r o m the vol tage regulated 

power supply c i rcu i t . 

2 . The rising t ime and the fal l ing t ime of the power supply 

vo l tages + 5 V and + 8 V are di f ferent ( + 8 V rises faster 

than + 5 V w h e n the power is tu rned on and it falls faster 

w h e n tu rned off . ) This creates a di f ference in operat ion 

t im ing to the microprocessor c i ru i t ( + 5 V) and the analog 

c i rcu i t ( + 8 V ) . Diode D9 c lamps + 8 V unti l + 5 V rises, 

so that the t im ing d i f ference can be e l iminated. 

3 . W h e n + 5 V rises, it is suppl ied to the emit ter of Q5 . Q5 

turns o n , p roduc ing abou t 5 V at its col lector . It is coup led 

to pin 14 of IC13 and puts it to " H " level. W h e n the emi t ­

ter of Q5 is prov ided w i t h abou t 5 V, the base vol tage 

becomes abou t 4 . 4 V due to t ime constants R34 and 

C 4 2 . This " H " level signal is appl ied to pin 15 of IC13. 

4 . W h e n both of pin 14 and 15 are at " H " level, the level of 

pin 13 changes f r o m " H " to " L " . The inverted ou tpu t is 

obta ined at pin 1 1 , after go ing th rough pin 12 . pin 11 is 

set at " L " level by R36 , but it changes the level f r om " L " 

to " H " . (This signal is te rmed reset signal.) 

5. W h e n the reset signal is " H " level, IC15 ( T M P 4 7 4 0 N ) , 

IC12, IC1 and IC15 ( T C 1 5 G 0 0 8 A P - 0 0 0 7 ) start f unc t i on ­

ing . IC15 (TC15G) is, however , reset via Q11 in order to 

avoid the over loading at pin 11 of IC13. W h e n Q11 is 

OFF, modes 0 th rough 4 are at " L " level by means of 

R97 . 

6. W h e n power sw i tch S1 is tu rned OFF, + 8 V drops , mak­

ing the emit ter vo l tage of Q5 also d rop . W h e n + 8 V drops 

by 1 V, the emit ter vo l tage of Q5 goes d o w n to abou t 4 V, 

because about 3 V d ischarge vol tage is being prov ided by 

C 1 0 2 connec ted across R 1 1 8 . Since the base vol tage of 

Q5 is charged by C 4 2 , it does not d rop very quick ly. Q5 is 

p laced under OFF state. The co l lector vol tage drops, mak­

ing pin 13 of IC13 to " H " level and pin 11 to " L " level. 

IC15 ( T M P 4 7 4 0 N ) , IC12 , IC1 and IC15 (TC15G) stop 

func t ion ing . 

C42 R 3 4 

Approx. lOOsec 

* " H " level: more than 3 . 5 V 
" L " Level : less than 1.5 V 
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Reset 

) Reset 
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1-5-2 T R A Y O P E R A T I O N 

Fig. 1-5-3 

1 . W h e n tray OPEN/CLOSE swi tch S 0 0 4 is pressed, Q1 

momentar i l y turns on and a key scanning signal available 

f r o m pin 13 of IC1 is appl ied to pin 2 9 of IC1 . 

2 . The signal put th rough pin 2 9 is processed in IC1 and its 

ou tpu t is coup led to pin 3 9 of IC15 (TMP4740N) 

th rough pin 4 0 . 

3 . The data signal fed th rough pin 3 9 contro ls pin 1 to 5 in 

IC15. (An instruct ion signal to IC15 (TC15G or T 7 0 0 1 ) 

is deve loped by a comb ina t i on of pin 1 to 5.) 

^ \ T R A Y 

C o n t r o l ^ 

Mode 

P i n ^ ^ 

OPENS CLOSES Remarks 
^ \ T R A Y 

C o n t r o l ^ 

Mode 

P i n ^ ^ E F 8 C 

Refer to control MODE of 
IC15 (TC15G008AP) 
Table 2-2B and notes 
below. 

1 L H L L 

2 H H L L 

3 H H L H 

4 H H H H 

5 L L L L 

'Notes on Control Mode in Tray OPEN/CLOSE operation 
E: The SLT (start limit) switch Is ON, i.e. the tray is retracted and the 

pickup is moved toward the center of the disc till pickup start limit 
switch is on. This occurs when the tray is retracted with or without 
disc by OPEN/CLOSE switch. 

F: The SLT switch is OFF. This occurs in the state other than mentioned 
above such as in PLAY mode or PAUSE mode during playback. 

8: The laser diode is ON. This occurs when the tray is closed by pressing 
PLAY button or any kind of music selection or playback button. 

C: The laser diode is OFF. This occurs when the tray is closed by pressing 
OPEN/CLOSE switch. 

4 0 

4 . W h e n the power is tu rned on and tray OPEN/CLOSE 

swi tch is pressed, the tray opens. W h e n the swi tch is 

pressed aga in , it c loses. The operat ion is repeated alter­

nately by every pressure of OPEN/CLOSE swi tch (S004) 

5. The OPEN/CLOSE func t ion of the tray is achieved by 

comb ina t ions of " H " and " L " levels at pin 1 to 5 of 

IC15 ( T M P 4 7 4 0 N ) as s h o w n be low. 

6. The outputs f r om pin 1 to 5 of IC15 ( T M P 4 7 4 0 N ) are 

appl ied to pin 2 4 to 27 and 3 0 , and the ou tpu t is then 

available at pin 9 of IC15 (TC15G or T 7 0 0 1 ) . 

7. Pin 9 of IC15 (TC15G of T 7 0 0 1 ) has a high impedance 

for the condi t ions other than the listed left. The input to 

pin 3 of IC3 is + 2 . 5 V , w h i c h is obta ined by d iv id ing 

+ 5 V w i th R68 and R 7 1 . The + 5 V is also d iv ided by 

R66 and R67 to provide pin 4 of IC3 w i th + 2 . 5 V. The 

compara t ive di f ference be tween vol tages at pin 3 and 4 

of IC3 is available at pin 2 as an output . Since the 

vol tages at pin 3 and 4 are the same + 2 . 5 V , the resul­

tant ou tpu t at pin 2 becomes 0 V. W h e n the vol tage at 

pin 2 of IC3 is 0 V , Q 1 5 and Q 1 6 are OFF and the tray 

moto r does not run w i th no power suppl ied. 

8 . W h e n the tray opens, pin 9 of IC15 (TC15G or T 7 0 0 1 ) 

is at " L " level. It pulls d o w n the potent ial at pin 3 of IC3 

f rom 2.5 V d o w n t owa rd g round . The inverted ou tpu t 

chang ing ( f rom 0 V) t owa rd plus appears at pin 2 . It 

turns on Q 1 5 . The motor revolves in the c lockwise direc­

t ion . (Q15 and Q16 prevent over loading of pin 2 of IC3.) 

9. W h e n the tray c loses, pin 9 of IC15 (TC15G of T 7 0 0 1 ) 

is at " H " level. It pushes the vol tage at pin 3 of IC3 f rom 

2 .5 V up t owa rd power supply vo l tage. W h e n the 

vol tage at pin 3 becomes higher than that of pin 4 

(2 .5 V ) , the inverted ou tpu t chang ing ( f rom 0 V) t owa rd 

minus appears at pin 2. It turns on Q16 (whi le Q15 is 

OFF), prov id ing the tray moto r w i th a minus vo l tage, 

w h i c h comes f r o m - 1 2 V line th rough R72 and L2. 

The motor revolves in the counterc lockwise d i rect ion. 

10 . W h e n the OPEN/CLOSE func t ion of the tray is comp le ted 

by pressing the tray OPEN/CLOSE Sw i t ch , a leaf swi tch 

prov ided on the tray turns ON or OFF. The state of the 

sw i tch is g iven to IC15 ( T M P 4 7 4 0 N ) to contro l the 

signals at pin 1 to 5 and the moto r stops revolv ing. 
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1. CIRCUIT DESCRIPTION 

1-5-3 L A S E R ON O P E R A T I O N 

Fig. 1 -5-3-2 Timing diagram for L A S E R ON T I M E . 

Fig. 1-5-3-1 

1 . W h e n a signal to act ivate the laser is appl ied to pin 2 4 to 

2 7 of IC15 (TC15G or T 7 0 0 1 ) f r o m the system cont ro l 

mic roprocessor , the level at pin 11 changes f r o m " L " to 

" H " and the level at pin 3 of IC16 also swi tches f r o m " L " 

to " H " . 

2 . IC16 ou tpu t becomes + 5 V (power supply vol tage of 

IC16: yDD) at pin 13 , w h e n input pin 3 is at " L " level. 

W h e n the input is " H " level, the ou tpu t becomes open . 

The ou tpu t at pin 13 , however , becomes —12 V, since it 

is connec ted w i th a - 1 2 V line th rough R 2 3 0 . 

3 . W h e n the vol tage at pin 13 of IC16 changes f rom + 5 V 

to - 1 2 V , Q 1 0 5 turns O N . ( + 12 V is d iv ided by R129 

and R 1 3 0 to provide the emi t ter of Q 1 0 5 w i th abou t 3 V. 

W h e n the base vo l tage drops be low 3 V + 0 .6 V, it makes 

Q 1 0 5 tu rn ON.) Q 1 0 6 also turns O N . 

4 . W h e n Q 1 0 6 turns O N , a vol tage is deve loped across 

R135 connec ted to the co l lector . Q 1 0 7 swi tches ON and 

it d raws a cur ren t t h rough the laser d iode to emi t laser 

b e a m . W h e n the d iode emi ts laser b e a m , a mon i to r d iode 

prov ided in the p ickup assembly wa tches the laser emis­

s ion. The emiss ion can be held cons tan t by cont ro l l ing the 

cur ren t t h rough Q 1 0 7 w i th a help of the mon i to r d iode. 

5. Q 1 0 6 consists of t w o transistors w i th the ident ical 

character is t ics, being used under the same cond i t ions 

(same emit ter vo l tage and cur ren t ) . There fo re , it func t ions 

to p roduce the same base vo l tage. W h e n laser cur rent 

cont ro l R 1 2 8 is ad jus ted, the base vol tage of the other 

transistor is also af fected (the vol tage is de te rmined by 

R 1 2 3 , R 1 2 4 and the laser mon i to r d iode.) 

The values of R123 and R 1 2 4 are proper ly selected 

depend ing on the p ickup used. 

6. W h e n a vol tage is increased across R 1 35 p laced in the 

col lector of Q 1 0 6 , it provides the base of Q 1 0 7 w i t h a 

vol tage in accordance w i th this co l lector vo l tage. The co l ­

lector cur rent of Q 1 0 7 changes accord ing ly , thereby c o n ­

trol l ing the ou tpu t of the laser d iode. 

7. W h e n the ou tpu t of the laser d iode increases, the internal 

resistance of the laser mon i to r d iode becomes smal l . The 

base vol tage of Q 1 0 6 gets h igher, thereby reduc ing the 

cur rent t h rough Q 1 0 6 . The vol tage across R135 in the 

col lector c i rcui t d rops and it provides the base of Q 1 0 7 

w i th a lower vo l tage. Its co l lector cur ren t is reduced to pro­

duce less ou tpu t f r o m the laser d iode . 



DP-1100B I] DP-1100B II 
1. CIRCUIT DESCRIPTION 

1-5-4 F O C U S S E A R C H O P E R A T I O N 

W h e n a disc is set and the tray is c losed , a signal of 2 Hz 

is ou tpu t m a x i m u m four t imes to pin 3 6 of microprocessor 

IC15 ( T M P 4 7 4 0 N ) . This signal con f i rms that the disc has 

been proper ly set and prepares for focus servo operat ion. 

The focus servo mainta ins a constant posi t ion of the pick­

up lens against the disc so that the size of the focused laser 

spot is kept constant as a result. If the distance be tween 

the p ickup and the disc is too far or too c lose, a proper size 

of the laser spot can not be obta ined on the disc sur face, in 

another w o r d s , not proper ly focused . 

Disc 

Pickup 

3. A proper size of the laser spot is prov ided on the disc sur­

face by mov ing the p ickup lens up and d o w n using the 

2 Hz s ignal . This is cal led focus search opera t ion . Once it 

is f ocused , the search signal is d iscon t inued . 

4 . The ou tpu t signal f r om pin 3 6 of mic roprocessor IC15 is 

appl ied to pin 4 of focus coi l drive a m p IC2 (1 /2) via R14 , 

R17 and R18. (The focus coi l moves the p ickup lens up 

and down . ) Its ou tpu t appears at pin 2 and is appl ied 

across the focus coi l to move the lens up and d o w n . 

5. C5 in the above schemat ic d iagram cuts off the DC c o m ­

ponent of the signal and R6, C4 , R14 and C6 f o r m a LPF 

to el iminate f requency componen t s h igher than 2 Hz. 

6. The phase compensa t ion c i rcui t (compensates the fre­

quency character ist ic and phase charater ist ic of the 

pickup) in the above d iagram is for the focus servo pur­

pose. Refer to focus servo operat ion (1 -5 -7 ) . 

Fig. 1 -5-4-2 Operation Timing of F o c u s Search 

4 2 

Fig. 1-5-4-1 

-Laser Beam 

Lens 
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1. CIRCUIT DESCRIPTION 

1-5-5 D I S C D E T E C T I O N O P E R A T I O N & R E V E R S E - R E V O L U T I O N P R E V E N T I O N C I R C U I T F O R D I S C M O T O R 

Fig. 1-5-5 

1 . An RF signal is p roduced by add ing ou tpu t signals S i 

(A 1 + A 3 ) and S 2 (A 2 + A 4 ) f r o m the 4-devis ion photodetec-

tor th rough R101 and R 1 0 0 and ampl i f ied to an adequate 

level. It is then envelope detected by Q 2 1 . The detected 

signal is appl ied to pin 3 of IC10 (1 /2 ) . On the other hand , 

a signal of reference level (about 0 .8 V ) , w h i c h is d iv ided 

by resistors, is fed to pin 4 of IC10 (1 /2 ) . The detected 

signal and reference level is compa red and ou tpu t to pin 2 . 

That is, w h e n the envelope of RF signal is over 0 .8 V, " L " 

(about 0 V) ou tpu t results and w h e n it is less than 0 .8 V, 

" H " (about 5 V) results. 

2 . The t ime cons tan t for t ransi t ion to " H " signal or to " L " 

signal is di f ferent. The t ime constant for t ransi t ion to " H " 

is de te rmined by C54 and R 1 4 9 , and the t ime constant 

for it to " L " is de termined by C54 and R140 . The t ime 

constant for " H " is abou t 1 0 0 0 t imes larger than that for 

" L " . This prevents the ou tpu t f r om accidental ly becoming 

" H " because of d ropouts of RF signals caused by scrat­

ches or dusts. It also falls to " L " quick ly , w h e n RF signal 

(RFOK Signal) is de tec ted . 

3. The RFOK signal is to judge the presense of RF signal as 

expla ined above, it results in " L " w h e n the RF signal is 

present and it results in " H " w h e n not present. Both of the 

MSP and RFOK signals are " H " , w h e n the disc motor 

starts runn ing (initial start f r om a comp le te stop state.) 

Q31 and Q19 go to OFF, wh i le Q 1 8 is O N . This increases 

a negative vol tage at pin 8 of IC4 ( 1 / 2 ) , thereby preven­

t ing the disc moto r f r om revolv ing in the reverse d i rec t ion. 

4 3 
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1-5-6 F G & D I S C M O T O R DRIVE A N D S T O P O P E R A T I O N S 

1. CIRCUIT DESCRIPTION 

Fig. 1-5-6 

1. The f requency generator consists of a polarized magnet ic 

r ing a t tached to the rotat ing spindle of the disc motor and 

a pr inted pattern in the f o r m of co i l , w h i c h is provided at a 

relative posi t ion be low the moto r spindle. W h e n the moto r 

revolves, a 2 0 Hz pulsive cur rent w i th is sent out per each 

revolut ion of the motor . 

2 . It is fed to pin 7 of Q 1 0 1 and a sine wave signal w i th an 

ampl i tude of ± 5 V is avai lable at pin 8 . It is conver ted into 

a pulse signal by Q 1 0 8 and Q 1 0 9 , d iv ided to a TTL level 

by R237 and R238 and then appl ied to pin 3 9 of IC15 

(TC15G or T 7 0 0 1 ) as FGS. The FGS is 6 t imes mul t ip l ied 

in IC15 (TC15G or T 7 0 0 1 ) to be DOCK ou tpu t and 1/30 

div ided to give FG4 at pin 3 6 . Since the FGS includes 2 0 

pulses per one disc moto r revo lu t ion, the DOCK conta ins 

1 2 0 pulses per a revolut ion and the FG4 inc ludes 4 

pulses. 

The DOCK is used to detect a d ropou t posit ion (Refer to 

sect ion 1-5-15) . The FG4 is coup led to pin 14 of IC8 

(TC9178F) of detect the revolut ion of the disc motor . 

3. The revolut ion cont ro l of the disc mo to r is accompl i shed 

by APCO ( f rom pin 19) and AFCO ( f rom pin 2 0 ) . Both of 

the signals are P W M (pu lse-wid th modu la t ion) signals w i th 

a carrier f requency of 8 . 27 kHz in the CLV m o d e . W h e n a 

disc is revolving at a normal speed , both of the AFCO and 

APCO are c lock w a v e f o r m signals w i th a f requency of 

8 . 27 kHz at a 5 0 % duty . Since the AFCO regulates a 

range of zero revolut ion to h igh revolut ion of the disc 

motor , it may be f ixed at " H " or " L " level in some in­

stances. 

4 . The APCO and the AFCO are in tegrated by R85 and C 3 3 , 

and R86 and C32 respect ively. They are then added via 

R87 and R88 . The added signal is put to pin 7 of IC4 

(1 /2 ) . The ou tpu t signal goes th rough a low-pass fi l ter to 

regulate the disc mo to r revo lut ion. C35 and R35 are for 

phase compensa t i on . L 2 0 4 is a noise fi lter. 

5. Q17 is in an OFF state dur ing normal play. It is ON w h e n 

the disc moto r is not runn ing , prov id ing 0 V ou tpu t f r o m 

IC4 ( 1 / 2 ) . This ON/OFF operat ion is achieved by MSP and 

FGS. MSP is an ou tpu t signal made available at pin 15 of 

IC15 (TC15G of T 7 0 0 1 ) by the microprocessor . W h e n it 

is at " H " level, Q 1 7 is tu rned OFF and the disc moto r is 

dr iven to run . 

6. Since the FGS provides 2 0 pulses per one revolut ion of the 

disc moto r as explained previously, it makes pin 7 of IC16 

" H " level th rough D 4 0 dur ing the revolut ion of the moto r 

and Q 1 7 is turned OFF. If disc stops revolut ion and the 

FGS becomes " L " , Q 1 7 turns ON to stop the disc motor . 

Thus an acc identa l rotat ion of the disc by noises or distur­

bances is prevented. 
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1-5-7 F O C U S S E R V O O P E R A T I O N 

1. CIRCUIT DESCRIPTION 

Fig. 1-5-7 

1 . W h e n laser is ON and a focus search signal is g iven by 

mic roprocessor IC15 ( T M P 4 7 4 0 N ) , the ref lect ing beam 

f rom the surface of a disc is de tec ted by a 4 division 

pho todetec to r and these signals are sent to pin 4 to 7 of 

head a m p Q 1 0 3 as a var iat ion of cur rent . Inside Q 1 0 3 , At 

and A 2 are added and ou tpu t f r o m pin 1 , A 3 and A 4 are ad­

ded and ou tpu t f r o m pin 16 respect ively. The ou tpu t level 

f r om pin 1 of Q 1 0 3 is var ied by Rx, w h i c h is in turn chang ­

ed by cont ro l l ing SVC swi tch IC (Q102) f r om SVC cont ro l 

m ic roprocessor IC12. The ou tpu t level at pin 16 of Q 1 0 3 

is variable by R 1 1 9 and focus error balance R 120 . 

2 . The ou tpu ts f r o m pin 1 and 16 of Q 1 0 3 are input to each 

base of Q 1 0 4 and the focus signal offset is adjusted by 

R 1 1 8 . The ou tpu ts f r o m emit ters of Q 1 0 4 is input to 

Q 1 0 1 to obta in the d i f ference of S i and S 2 as focus error 

(FE) signal at pin 2 of Q 1 0 1 . 

3. The FE signal is appl ied to pin 4 of IC1 ( 1 / 2 ) , th rough 

focus gain ad jus tment t r imming po ten t iometer VR1 and 

R2 for mon i to r ing gain ad jus tment . 

4 . Q1 turns ON to in form mic roprocessor IC15 ( T M P 4 7 4 0 N ) 

that a disc has been proper ly set, w h e n the 4-div is ion 

photodetec tor detects a ref lect ing beam f r o m the disc. 

5. W h e n a ref lect ing beam f r o m the disc is rece ived, pin 2 of 

compara to r IC10 (1 /2) sw i tches its level f r o m " H " to 

" L " . Q31 turns f rom OFF to O N , chang ing the co l lector of 

Q31 f rom —12 V to + 5 V. The change is input to pin 4 

of inverter ( IC16) . The ou tpu t of the inverter (pin 12) 

changes f r o m + 5 to - 1 2 V and tu rns Q2 and Q6 OFF. 

Thus , a focus loop is f o r m e d . Q 4 is ON to reduce the gain 

of the focus ampl i f ier unti l laser beam is em i t t ed , but it 

turns OFF after laser has been emi t ted . 

6. The ou tpu t f r om pin 2 of focus a m p IC1 (1 /2) is appl ied to 

pin 4 of focus a m p IC2 (1 /2) th rough a phase compensa­

t ion c i rcu i t . The ou tpu t is avai lable at pin 2 and the lens at­

tached to the focus coi l is moved up or d o w n in accor­

dance w i t h the ou tpu t . 

The phase compensa t ion c i rcui t wo rks to secure an ap­

propr iate m o v e m e n t of the lens in accordance w i th the FE 

s i g n a l by c o m p e n s a t i n g c h a n g e s o f s e n s i t i v i t y 

character ist ic and phase character ist ic of the focus coi l 

and the p ickup. 
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1 . The ou tpu ts A 1 ( A 2 , A 3 and A 4 of 4-div is ion photodetec tor 

are appl ied to pin 4 to 7 of Q 1 0 3 respectively. The resul­

tant ou tpu t (A 2 + A 4 ) appears at pin 12 and ou tpu t (A x + A 3 ) 

at pin 13 . The (A 1 + A 3 ) and (A 2 + A 4 ) are an addi t ion of 

pho tod iode ou tpu t in crossed posi t ion, and are cal led S j 

and S 2 respect ively. The S t and S 2 are sent to RF amp c o n ­

sisting of C-MOS inverters t rans formed into TTL levels. 

R239 , 2 4 7 , D 4 4 , D 4 5 , D 4 6 , and C87 are used as level 

l imiter. 

2 . TS i and T S 2 s ignals (TTL level conver ted Sv S 2 signals) are 

conver ted to TEOP (pin 4) and TEON (pin 3) by the phase 

compar ison c i rcu i t of IC15 (TC5G or T 7 0 0 1 ) . W h e n the 

phase of T S X is leading that of T S 2 , TEOP outputs " H " 

level and TEON outputs " L " level w h e n the phase of T S X is 

lagging beh ind that of T S 2 . 

3. TEOP produces a f e w f ine pulses at the a lmost " L " level 

under the normal play cond i t i on . On the contrary , TEON is 

a lmost at " H " level, p roduc ing similar f ine pulses. The 

distances be tween these f ine pulses shortens, w h e n the 

t rack ing servo is off such as in search per iod. 

Fig. 1-5-8 
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1. CIRCUIT DESCRIPTION 

1-5-8 T R A C K I N G S E R V O O P E R A T I O N 

4 . TEOP and TEON are added via R167 and R166 and in­

tegrated in IC12 (1 /2 ) . The ou tpu t is used as a TE (track­

ing error) s ignal. This ou tpu t is pul led up by R165 to shift 

its quiescent point to 0 V, so that only an AC c o m p o n e n t 

appears. 

5. The TE signal ou tpu t to pin 8 of IC14 (1 /2) is level ad­

justed and appl ied to pin 6 of IC1 (2 /2 ) . The level adjust­

men t here cor responds to the t rack ing loop gain adjust­

ment . The ou tpu t f r o m pin 8 of IC1 (2 /2) is fed to pin 6 of 

IC2 (2/2) via a phase compensa t ion c i rcu i t , w h i c h c o m ­

pensates changes of sensit ivity character ist ic and f requen­

cy response of the t rack ing coi l to insure the appropr iate 

movemen t of the p ickup lens in accordance w i th a TE 

signal. 

6 . Tracking j u m p may occur because of an excessive 

ampl i tude of TE signal caused by scratches or dusts on a 

disc. RF signals are d ropped out for more than a predeter­

mined period for such a cause as this, the DOC signal 

becomes " H " level to make D 8 , and Q9 turn O N . This 

reduces the gain of Q8 and changes the degree of the 

phase compensat ion in Q9 . 

7. The ou tpu t available at pin 8 of IC2(2/2) is appl ied to a 

vol tage l imiter ( l imit vol tage of about ± 5 V) consist ing of 

D9 and D8 and sent to the driver stage in a push-pul l cir­

cui t consis t ing of Q 1 0 and Q 1 1 . The plus vol tage is dr iven 

by Q10 and the minus vol tage by Q11 in order to regulate 

the t rack ing coi l of the p ickup. 
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1. CIRCUIT DESCRIPTION 

Fig. 1-5-9 

1 . Signals (TS1 and TS2 ) , w h i c h are available f r om RF a m p 

IC5 and inverted by IC7, are appl ied to pin 19 and 18 of 

IC15 (TC15G or T 7 0 0 1 ) respect ively. TS1 and TS2 are 

phase c o m p a r e d in IC15 (TC15G or T 7 0 0 1 ) and the 

resultant ou tpu ts are avai lable at pin 4 (TEOP) and pin 3 

(TEON). 

2 . The TEOP and TEON are added and fed to pin 6 of IC12 

(1 /2 ) . They are doub led and the ou tpu t to pin 8. This 

signal is t e rmed t rack ing error (TE) s ignal . The t rack ing coi l 

for the p ickup is moved to offset this signal dur ing normal 

PLAY m o d e . 

3. Dur ing norma l PLAY m o d e , pin 1 (TEP) of IC15 is at " H " 

level by the m o d e 0 to 4 signal f r o m microprocessor IC15 

( T M P 4 7 4 0 N ) . The " H " signal is appl ied to pin 6 (TEG1) 

via D 2 6 and to pin 2 (TEG2) via D 2 7 . 

4 . TEG1 and TEG2 signals are used to cont ro l TEOP and 

TEON signals inside the IC15 (TC15G or T 7 0 0 1 ) , so that 

the m o d e can be sw i t ched into normal play mode very 

qu ick ly . The TE s ignal , ou tpu t to pin 8 of IC12 (1 /2) is ap­

pl ied to pin 4 of IC13 (1 /2) and pin 3 of IC12 (2 /2) via 

R 1 7 8 . W h e n the input vo l tage at pin 4 of IC13 (1 /2) is 

h igher than that of pin 3 , " H " level is ou tpu t to pin 2 . 

W h e n it is lower , " L " level is ou tpu t . 

5. Since the input to pin 3 of IC12 (2 /2) is an inverted input , 

w h e n the input vol tage of pin 4 is c o m p a r e d , only the dif­

ference is inverted and made available as an ou tpu t at pin 

2. The ou tpu t f r o m pin 2 of IC13 (112) is appl ied to pin 2 

of IC15 (TC15G or T 7 0 0 1 ) and the ou tpu t f r o m pin 2 of 

IC12 (2 /2) is appl ied to pin 6 of IC15 (TC15G or T 7 0 0 1 ) , 

in order to cont ro l the c i rcu i t for p roduc ing TEOP and 

TEON singals f r o m TS1 and T S 2 . Since the TEOP is held at 

" L " level and the TEON at " H " level dur ing a kick opera­

t ion and the focus-of f per iod , the ou tpu t f r o m pin 8 of 

IC12 (1 /2) becomes 0 V and both of the TEG1 and TEG2 

are at " L " level. 

6. A t the end of the kick opera t ion , the ou tpu t f r o m pin 8 of 

IC12 (1 /2) is appl ied to pin 7 and 6 of IC13 (2 /2 ) . J u d g ­

ing the polar i ty of the ou tpu t f r o m IC12 (1 /2) (For exam­

ple, if pin 8 of IC12 (1 /2 ) is m inus , the ou tpu t at p in 8 of 

IC13 (2 /2) is " L " level), the signal is input to pin 5 (TES) 

of IC15 (TC15G or T 7 0 0 1 ) . The cont ro l t im ing of a kick 

pulse is de te rmined by this signal in the IC15 (servo c o n ­

t ro l ) . 

TEG1 TEG2 

" H " " H " Normal operation 

" L " " H " 
TEOP H Output 
TEON H Fixed 

" H " " L " TEOP L Fixed 
TEON H Output 
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1-5-9. T R A C K I N G E R R O R G E N E R A T I O N A N D K I C K O P E R A T I O N 
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1. CIRCUIT DESCRIPTION 

1-5 -10 . S E A R C H A N D L O C K - I N C I R C U I T O P E R A T I O N DURING K I C K M O D E 

Pin 2 3 (RFG) of IC15 (TC15G or T 7 0 0 1 ) is at " L " level 

dur ing the kick m o d e . The RFG signal is fed to pin 1 of 

IC16 and the inverted ou tpu t of the level-shifted RFG 

signal (named KGC) is ou tpu t to pin 15. It is " H " level dur­

ing the kick m o d e . The signal is appl ied to the base of Q7 

th rough R 3 3 , tu rn ing Q7 ON under the kick mode to cu t 

the t rack ing servo loop. 

The t rack ing error signal (pin 8 of IC12 (1 /2) dur ing the 

kick m o d e is a sawtoo th w a v e f o r m as s h o w n , but the 

center of its ampl i tude is not a lways in line w i th 0 V (some 

offset results). This may possibly cause unstableness, 

w h e n the uni t changes to a normal PLAY mode f rom the 

kick m o d e (when the t rack ing servo is ON) . To solve this 

p rob lem, the KGC signal ( + 5 V dur ing kick mode and 

- 1 2 V dur ing PLAY mode) is given to the base of Q23 

th rough R 1 8 5 , so that Q23 and Q 2 4 are O N , and Q25 

and Q26 are OFF dur ing the kick m o d e . 

Fig. 1 -5 -10 

3. For example , if a t rack ing error w a v e f o r m dur ing the kick 

mode is shif ted 1 V toward the ( + ) s ide, the ou tpu t 

w a v e f o r m at pin 8 of IC12 (1 /2) wi l l be as s h o w n . The 

vol tage appl ied to C70 is 1.5 V = 1.5 V + ( + 0 .6 V) 

+ (—0.6 V) in this example . The c lamper d iodes D 2 9 and 

31 has no ef fect to the vol tage as s h o w n in the formula 

because of the di rect ions in w h i c h they are put to this cir­

cui t . The vol tage appl ied to C69 is - 0 . 5 V = ( - 0 . 5 V) + 

( - 0 . 6 V) + ( + 0 .6 V ) . W h e n the p ickup is k icked to the 

selected track and the uni t is p laced in the PLAY m o d e , the 

KGC becomes - 1 2 V and Q23 and Q 2 4 turn OFF, mak­

ing Q25 and Q26 turn ON. 

4 . The vol tages charged across C70 and C69 are added 

t h r o u g h R 1 9 4 a n d R 1 9 3 . In t h i s e x a m p l e , 

1.5 V + (—0.5 V ) = 1.0 V is appl ied to pin 6 (posit ive in­

put) of IC14 (1 /2 ) , w h e n the t rack ing servo is act ive. The 

ou tpu t f r om pin 8 of IC14 (1 /2) becomes 0 V. Just in the 

opposi te example , if the t rack ing error w a v e f o r m is shif ted 

t owa rd the negative side it operates just to offset the 

negative shift and no offset ou tpu t is p roduced w h e n the 

t rack ing servo is O N . 

Output waveform during kick mode, 
kick mode 

The d iodes D 2 9 and D31 add or subtract the 

threshold as be low: 

1.5 V + 0 .6 V ( D 2 9 ) - 0 . 6 V (D31) = 1.5 V 

The 1.5 V is charged across C 7 0 . 

Part ® The - 0 . 5 V is charged across C69 . 

* W h e n the uni t is sw i t ched f r o m KICK to PLAY, Q26 and 

Q25 turn O N , C69 - 0 . 5 V + C 7 0 + 1 . 5 V = 1 . 0 V is ap­

plied to pin 6 of IC14 (1 /2) and the ou tpu t f r o m pin 8 

becomes 0 V. 

4 8 
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Fig. 1-5-11 

Since cont ro l of the p ickup feed moto r should gradual ly be 

made just to compensa te an offset of the t rack ing error signal 

dur ing a norma l PLAY m o d e , it is done by TCO + ( t r a c k i n g 

coi l + ) signal only . Dur ing a normal PLAY m o d e , the 

TCO + s i g n a l is appl ied to pin 7 of IC3 (2 /2) th rough R74 . 

Since PLAY is - 1 2 V (pu l led -down ou tpu t of IC16) dur ing 

norma l PLAY m o d e , Q 1 4 is OFF. In this state, IC3 (2 /2) and 

RC c o m p o n e n t s f o r m a low-pass fi l ter. As a result, the high 

f requency c o m p o n e n t s are e l iminated f r o m T C O + signal to 

obta in offset s ignal . It is appl ied to pin 3 of IC4 (2 /2) th rough 

R78 . Af ter gain ad jus ted , it dr ives the p ickup carry moto r 

t h rough R80 and L3 . 

1. CIRCUIT DESCRIPTION 

1-5 -11 . PU D R I V E O P E R A T I O N 
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FCO-

1. W H E N NO D I S C IS L O A D E D : 
1. W h e n no disc is loaded, Q6 2SK30A and Q2 2 S C 2 8 7 8 

are tu rned ON not to wo rk the focus coi l drive c i rcui t , so 

that the focus coi l can not be act ivated. 

2 . Since no signal is increased across the 4-div is ion 

photodetec tor , no RF is available and pin 2 of IC10 (1 /2) 

T A 7 5 3 9 3 S becomes " H " level. The col lector of Q31 

2 S A 1 0 1 5 is in turn held at a " L " level. It is fed to pin 4 of 

Inverter IC16 and pin 12 becomes " H " level. 

3. The " H " level signal is appl ied to the gate of Q6 2SK30A 

th rough R29 100 kO. It turns ON to cu t the signal to pin 2 

of IC1 (1 /2) 

4 . On the other hand , the " H " level signal is appl ied to the 

base of Q2 2 S C 2 8 7 8 th rough R3 22 kO. Q2 is tu rned on 

to g round the FE s ignal . Thus , no signals are into IC1 (112) 

A N 6 5 5 5 . 

5. The sw i tch ing func t ion of Q6 and Q2 contro ls the opera­

t ion of focus co i l . It is disabled by this c i rcui t , w h e n no 

focus ing is requi red. 

2 . W H E N A D I S C IS L O A D E D A N D IN P L A Y M O D E : 
1 . W h e n a disc is loaded, a signal p icked up by the 4-division 

photodetector is d iv ided into t w o signals, S i and S 2 by 

Q 1 0 3 (TA7331P) . They are ampl i f ied by Q21 and fed to 

pin 3 of IC10 (1 /2 ) . 

2 . W h e n the RF signal is present at pin 3 of IC10 ( 1 / 2 ) , pin 2 

becomes " L " level. It is appl ied to the base of Q31 

( 2 S A 1 0 1 5 ) th rough R140 and R 2 2 0 , p lacing the col lec­

tor of Q31 at a " H " level. 

3. The " H " level signal is fed to pin 4 of IC16 th rough D38 

and R213 . Its inverted signal is avai lable at pin 12 as an 

" L " level s ignal. The " L " level signal is then appl ied to the 

gate of Q6 (2SK30A) th rough R29 , and Q6 is tu rned OFF. 

4 . Another signal go ing th rough R3 is appl ied to the base of 

Q2 2 S C 2 8 7 8 turn ing it OFF. 

Both of Q6 and Q2 are under OFF state, the focus servo 

c i rcui t works . 

1. CIRCUIT DESCRIPTION 

1-5 -12 . F O C U S S E R V O C O N T R O L S I G N A L O P E R A I T O N 
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t 

1-5 -13 . C O N T R O L S I G N A L O P E R A T I O N 

1 . CIRCUIT DESCRIPTION 

51 

Fig. 1 -5-13 

1 . A " H " level is ou tpu t at pin 14 (FOKG) of IC15 by the 

microprocessor , w h e n the focus servo is act ive. It is input 

to pin 5 of IC16. After level-shif ted to actuate the FET 

( " L " level is —12 V and " H " is + 5 V ) , an inverted out­

put is avai lable at pin 1 1 . The signal is appl ied to the gate 

of Q12 th rough R56. W h e n the focus servo is not wo rk ­

ing , Q 1 2 is p laced under ON state. It wo rks to disable the 

t rack ing operat ion by shor t ing a part of the feedback loop 

for the t rack ing ampl i f ier . 

2 . A " H " level ou tpu t is prov ided at pin 13 (PLAY) of IC15 

by the mic roprocessor dur ing normal PLAY mode . The 

signal is fed to pin 6 of IC16. It is level-shifted to act ivate 

the FET, and the inverted ou tpu t is avai lable at pin 10 . The 

signal is appl ied to the gate of Q 1 4 to make it turn ON dur­

ing the modes other than PLAY. This bypasses the p ickup 

carry mo to r a m p and prevents the t rack ing error signal 

f r o m dr iv ing the p ickup feed motor . 

3. W h e n an RF signal d rops ou t for a certain per iod of t ime 

because of scratches or dusts on a disc, a d ropout detec­

t ion signal of " L " level is prov ided at pin 12 (DCON) of 

IC15 at the same spot per every revolut ion of the disc. The 

signal is appl ied to pin 2 of IC16. It is level-shi f ted, and 

its inverted ou tpu t is avai lable at pin 14 . The signal is fed 

to the base of Q8 and to the gate of Q9 in order to reduce 

the gain of Q8 and also to vary the phase compensa t ion of 

Q9 , so that the p ickup does not j u m p f r o m a t rack because 

of an excessive ampl i tude of the TE s ignal . 

4 . W h e n the laser d iode emi ts laser, a " H " level is ou tpu t to 

pin 11 (LDC) of IC15. The signal is fed to pin 3 or IC16. It 

is level-shif ted and the inverted ou tpu t is avai lable at pin 

13 . The signal makes the laser d iode act ivate by cont ro l l ­

ing the APC ci rcui t descr ibed in another sect ion and is ap­

plied to the gate of Q4 at the same t ime . Q4 turns ON to 

bypass focus servo ampl i f ier , so that the focus ing opera­

t ion is d iscont inued w h e n the laser d iode is not being ac­

t ivated. 

5. A " H " level ou tpu t is appl ied to pin 1 (TEP) of IC15 only 

dur ing norma l PLAY m o d e . It, however , becomes " L " 

level, w h e n a kick signal is g iven dur ing the normal PLAY 

m o d e . The signal is in tegrated by R 2 1 0 , R 2 0 9 , D 3 6 and 

C 7 4 to turn on Q29 and Q 3 0 . In this ins tance, Q 2 7 and 

Q28 are p laced under OFF cond i t ion by mak ing Q 3 0 turn 

ON dur ing the kick m o d e . The noise l imiter c i rcui t is thus 

disabled dur ing search m o d e . 
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1. CIRCUIT DESCRIPTION 

1-5-14 . S E R V O C O N T R O L C I R C U I T O P E R A I T O N 

1 . The focus error signal is f igured out f r o m the outputs of 

4-div is ion photodetec tor under operat ional processing 

(A + B ) - ( C + D ) . Outputs (A + B) and (C + D) must have a 

proper ba lance, o therwise no adequate sevo operat ion is 

possible. The o p t i m u m balance varies depend ing on a disc 

and amb ien t env i ronment and has no absolute value. The 

balance ad jus tment is automat ica l ly made everyt ime w h e n 

a disc is changed or sw i tched f rom the STOP mode to the 

PLAY m o d e . This is cal led SVC (servo cont ro l ) . The 

operat ing pr inciple of the c i rcui t is to adjust to an o p t i m u m 

one out of the 9-step predetermined balances using the er­

ror number in the EFM signal . 

2 . C x and C 2 error detect ion cond i t ions ( " H " level w h e n an 

error occurs) in the EFM signal is ou tpu t to pin 63 (DAST) 

of IC6 (TC9179F) . A c lock signal of 8 8 . 2 kHz, w h i c h in­

dicates one w o r d ou tpu t per iod , is made available at pin 

50 (WDCK) and a f rame latch pulse s ignal , w h i c h in­

dicates one f r ame , is available at pin 6 0 (DSLP). These 

three signals are coup led to a shift register w i th strobe 

func t ion IC11 (TC4094BP) . DAST (error present) is input 

as data , W D C K as shift c lock and DSLP as strobe signal . 

As a result, C t error presence cond i t ion per every one 

f rame is ou tpu t at pin 11 to 13 of I C 1 1 . They are then ap­

plied to pin 1 of IC12 ( M B 8 8 2 0 1 ) th rough a w i red OR cir­

cu i t ( " H " level indicates the error detect ion.) 

3 . 4-b i t Microprocessor IC12 ( M B 8 8 2 0 1 ) coun ts the error 

number in the EFM signal at pin 1 and contro ls 8-channel 

m u l t i p l e x e r Q 1 0 2 ( T C 4 0 5 1 B P ) v ia f o u r p o r t s 

(pin 9 to 12) , select ing one of R 1 0 4 th rough R111 con ­

nect ions, w h i c h are p laced in parallel w i th R121 con ­

nected to pin 1 and 2 of Q 1 0 3 ( T A 7 7 3 1 P ) . (Refer to the 

t ruth table at r ight show ing the connec t ion status.) 

4 . The 4-div is ion photodetec tor signal (A + B) is ou tpu t to pin 

1 of Q 1 0 3 . Pin 2 is used as a feedback terminal for the last 

stage ampl i f ier . In the same w a y , the (C + D) signal is 

available at pin 16 and 15 is a feedback te rmina l . R121 is 

a feedback resistor to determine the ou tpu t level at pin 1 of 

(A + B) s ignal . W h e n one of R107 th rough R111 is con ­

nected in paral lel , the oup tu t level varies. R119 and R120 

are feedback resistors to determine the oup tu t level (pin 

16) of the (C + D) signal and R120 is a t r imming poten­

t iometer to adjust the initial cond i t ion of SVC. 

5. The (A + B) signal and the (C + D) signal are appl ied to the 

bases of Q 1 0 4 respect ively and their d i f ferences appear at 

the emit ters. The vol tage di f ference be tween the emit ters 

is expressed as (A + B ) - ( C + D) . It is appl ied to pin 3 and 

4 of Q 1 0 1 . After ampl i f ied , it is used as a focus error 

s ignal. R118 in this c i rcui t adjusts the DC offset of the 

focus error signal w h e n no signals are being received. 

6. As descr ibed above, 4-bi t mic roprocessor IC12 deter­

mines an o p t i m u m balance (approx imate ly m i n i m u m of 

t h e e r r o r n u m b e r ) o f t h e f o c u s e r r o r s i g n a l 

(A + B ) - ( C + D) , chang ing the ou tpu t level of (A + B) to 

nine steps by automat ica l ly sw i tch ing the feedback 

resistance for the ( A + B ) signal depend ing on the error 

number . 

7. The p ickup has an offset a m o u n t in the focus ing d i rec t ion. 

Therefore , the o p t i m u m focus ing point is looked for by use 

of an exclusive microprocessor ( IC12) . Moreover , w h e n 

PLAY is made f rom the tray open state or the stop mode , 

the microprocessor varies the resistance value be tween 

pins 1 and 2 of Q 1 0 3 by swi tch ing bilateral swi tches in 

the 8-channel mul t ip lexer IC (Q102) to select a resistance 

value at w h i c h error is suppressed. 

8. For example , w h e n the mic roprocessor indicates ( INH, A , 

B C) = (L, L, L, L), pin 13 of Q 1 0 2 is connec ted to pin 3 of 

Q 1 0 2 . Thus , 2 4 kO resistance is connec ted in parallel 

w i th the 15 kQ resistance already inserted be tween pins 1 

and 2 of Q 1 0 3 , so that the resistance value be tween pins 

1 and 2 is 9 .23 k f i . 

Q102 
pin No. 

Q102 input 
INH 

Q102 input 
A 

Q102 input 
B 

Q102 input 
C 

PU alignment 
level 

Resistance 
Resistance value between 

pins 1 and 2 of Q103 

6 H L L L INH 0 0 15 k 

12 L H H L 3 180 k 13.8 k 

1 L L L H 4 82 k 12.7 k 

5 L H L H 5 51 k 11.6 k 

2 L L H H 6 39 k 10.8 k 

4 L H H H 7 30 k 10 k 

13 L L L L 0 24 k 9.23 k 

14 L H L L 1 20 k 8.57 k 

15 L L H L 2 16 k 7.74 k 

Table 1 -5 -14 Select a resistance value of S V C 

5 2 

Fig. 1 -5 -14 
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1-5 -15 . D R O P O U T POSIT ION D E T E C T I O N O P E R A T I O N A N D P U F F , K I C F O P E R A T I O N 

1. CIRCUIT DESCRIPTION 

Detection of Dropout Position 
1 . The d ropout cont ro l c i rcui t emp loyed in this unit has been 

designed to be st rong against scratches or shocks. The 

FGS signal (20 pulses generated per one revolut ion of the 

disc motor ) is appl ied to pin 39 (FGS) of IC15 (TC15G or 

T 7 0 0 1 ) and it is 6 t imes f requency mul t ip l ied internal ly. 

A n ou tpu t w i th 120 pulses per one revolut ion is ou tpu t to 

pin 35 (DOCK). If a scratch is present, the number of 

pulses are coun ted . The level at pin 12 (DCON) of IC15 is 

sw i tched f rom " H " to " L " at the same posi t ion where the 

scratch w a s present but one track beh ind . Q8 and Q9 in 

the tracking servo c i rcu i t are turned ON to increase the 

gain of the t rack ing servo con t ro l . Thus , the system is pro­

tected against scratches or shocks. 

2 . If a scratch is f ound on the surface of a disc, pin 8 (RFES) 

of compara to r IC10 (2 /2) is sw i t ched f r o m " L " level to 

" H " level and pin 22 of IC15 turns to " H " level. W h e n 

pin 22 becomes " H " level, a shift register is set inside 

IC15 and the DOCK signal ( 1 2 0 pulses per one revolut ion 

of disc) is coun ted . Both of the shift register inside IC15 

and external register IC9 are used for the coun t ing pur­

pose. W h e n the 120 pulses are c o u n t e d , the ou tpu t is 

avai lable at pin 5 (DOUT) of IC9 and it is fed to pin 11 of 

IC7. Its ou tpu t is ob ta ined f r o m pin 8 and it is fed to pin 3 4 

(DIN) of IC15. This changes the level at pin 12 (DCON) 

f r o m " H " to " L " . 

F I G . 1 -5 -15 
3. Track ing error pulse cont ro l signal is present at pin 1 (TEP) 

of IC15 and it is " H " level dur ing the norma l PLAY mode . 

It, however , sw i tches to " L " level dur ing KICK m o d e . This 

is input to pin 3 and 12 of IC9 to disable the c i rcui t dur ing 

that mode . 

RF waveform 

DCON signal 

Dropout position detection 

(used as 1 1 4 bit shift register) 

5 3 

When a scratch is present on disc 
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1. CIRCUIT DESCRIPTION 

P U F F , K I C F 
1 . This is a c i rcu i t to cont ro l the carry mo to r for the p ickup. 

Dur ing norma l PLAY m o d e , the p ickup carry moto r can be 

cont ro l led only by the TCO + s ignal , just to compensa te 

the offset of the t rack ing error s ignal . Dur ing SEARCH or 

FAST FORWARD (FF, REV) m o d e , however , it has to be 

moved more quick ly . For this reason, the m o v e m e n t is 

cont ro l led by KICF and PUFF. 

2 . More precisely, dur ing a long (far) SEARCH m o d e , PUFF is 

used and dur ing a short (close) SEARCH, FAST FORWARD 

or PAUSE m o d e , KICF is used for the cont ro l purpose. 

3. KICF (available at pin 3 2 of IC15) is h igh impedance dur­

ing the norma l PLAY m o d e . The input vol tage at pin 3 of 

IC11 (1 /2) becomes 2 .5 V by R153 and R155 . Since the 

input vo l tage at pin 4 of IC11 (1 /2) is set at 2 .5 V by 

R157 and R 1 5 6 , the ou tpu t f r o m pin 2 of IC11 (1 /2) 

becomes 0 V. 

4 . PUFF (available t pin 3 3 of IC15) is also high impedance 

dur ing the normal PLAY m o d e . The input at pin 7 of IC11 

(2 /2) becomes 2 .5 V by R160 and R 1 6 2 . Since the input 

vo l tage at pin 6 of IC11 (2 /2) is set at 2 .5 V , the ou tpu t at 

pin 8 becomes 0 V. 

5. W h e n the p ickup is moved in the FORWARD (FF) direc­

t i on , PUFF and KICF are " H " level. Inverted input pin 7 

and 3 of IC11 are " H " level and ou tpu t at pin 8 and 2 are 

at " L " level. Inverted input pin 3 of IC4 (2 /2) is also at 

" L " level to provide the carry mo to r w i t h a h igh revolut ion 

in the c lockwise d i rec t ion. 

6. W h e n the p ickup is moved in the BACKWARD (REV) direc­

t ion , both of the PUFF and KICF are " L " level. By making 

the input of Q 2 1 4 " L " level and the ou tpu t " H " level, the 

carry motor can be revolved at a h igh speed in the 

coun te rc lockw ise d i rec t ion. 

5 4 

Control Signal during each Mode Applies reverse voltage 
to put a brake. 

Unit [V] 
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Since the uni t has many func t ion keys, a 6 x 4 matr ix had 

been made in order to make the best use of the input /out ­

put ports of IC1 (4-bi t m ic roprocessor ) . The key input can 

be judged by key scann ing pulses f rom IC1 (6 lines in t ime 

division) and four key input l ines. 

Pin 11 to 16 of IC1 are per iodical ly prov id ing the pulses 

staggered by a regular t im ing as s h o w n . Each of t h e m 

enters the vert ical line of the key matr ix t h rough a d iode, 

w h i c h prevents more than 2 keys f r o m being pressed at 

the same t ime. Pin 2 6 to 2 9 are input lines and they are all 

0 V w h e n no keys are pressed. 

For example , w h e n the PLAY key is pressed. The pin 14 

line and pin 2 6 are shor ted , and scann ing pulse f rom pin 

14 is input to pin 2 6 . 

IC1 (4-bi t microprocessor) recognizes that the PLAY key 

has been pressed, based on the input to pin 2 6 and the 

t im ing of pulse at pin 14 and gives the PLAY instruct ion to 

IC15 (contro l mic roprocessor . ) 

The reason that the t im ing pulse has a doub le f requency at 

pin 16 is that t w o c lock signals are entered s imul taneous­

ly, w h e n M-READ and CLEAR keys are pressed at same 

t ime. 

Fig. 1 -5 -16 -2 1C1 Timing Pulse Waveform 

5 5 

Fig. 1 -5 -16 

1. CIRCUIT DESCRIPTION 

1-5-16 . K E Y D A T A A N D TIMING P U L S E O P E R A T I O N 
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1. CIRCUIT DESCRIPTION 

1-5-17 . EFMI S I G N A L C I R C U I T O P E R A T I O N 

The integral cur rent ou tpu t of IC21 appear at pin 17 

(IOUTR) and pin 18 ( IOUTL), and at the same t ime are 

level-shifted by VR2 and VR3 connec ted to pin 1 of IC23 

and pin 7 of IC22 respectively (DC offset ad jus tment ) . 

In IC24 and 2 5 , the L and R signals of the integrator out­

puts are selected by apply ing an L/R swi tch ing pulse 

(LRCK OUT 11 of IC21) . The Lch and Rch ou tpu t signals 

are ou tpu t to pin 3 and 5 respectively. IC22, 23 are a s im­

ple low-pass fi lter to shape the wave fo rms , w h i c h are put 

into LPF1 and LPF2 respectively. 

7. LPF1 and LPF2 el iminate unwan ted f requencies beyond 

2 0 kHz outside the audio f requency range and required 

audio signals are available at the Lch ou tpu t and the Rch 

ou tpu t respect ively. The signals are appl ied to pin 3 and 5 

of buffer a m p IC27 (also wo rks as an emphasis ON/OFF 

sw i t ch . Refer to sect ion 1-5-21.) th rough resistors and 

their ou tputs are prov ided at pin 1 and 7. A part of the out­

puts is direct ly connec ted to FIXED OUTPUT and the other 

is fed to buffer a m p IC19 th rough VR1 (on the f ront panel) 

and ou tpu t to pin 1 and 7 for headphones. 

5 6 

Fig. 1 -5-17 

1 . Outputs A , B, C and D f r o m the 4-div is ion photodetec tor 

are sent to pin 4 to 7 of head a m p IC (Q103 ) . (B + D) and 

(A + C) are ou tpu t to pin 12 and 13 respect ively. The t w o 

signals are added to be ( A + B + C + D) th rough R101 and 

R100 . The total ly added signal (RF signal) prov ided by the 

4-div is ion photodetec tor is shaped into a proper waveform, 

converted to a TTL level and fed to pin 17 (EFMI) of IC15 as 

EFM signal. 

2 . The EFM signal input to pin 17 of IC15 goes th rough a 

buffer and EFMO signal is ou tpu t to pin 4 1 . It is then ap­

plied to pin 14 of IC9. Being locked by bit lock signal 

(PLCK), DOUT signal w i th its j itter c o m p o n e n t e l iminated is 

p roduced . (Refer to sect ion 1-5-18. PLL CIRCUIT OPERA­

TION.) 

The EFMI, PLCK and DOUT signals are fed to IC8 

(TC9178F) and processed. 

3. 14-bi t 1 symbo l is conver ted to 8-bit 1 symbo l , using the 

EFM signal fed to pin 53 of IC8. The 8-bit outputs are pro­

v ided at pin 57 to 6 5 . The 8-bi t data is once memor ized in 

IC17 (RAM) . Af ter being delayed by necessary number 

and j itter absorbed inside IC17, it is read ou t for IC6 

(TC9179F) . Inside IC6, C1 error pattern is f irst p roduced 

to cor rec t the error symbol data. 

4 . Next , each data of every symbo l is again read out by IC6 to 

cor rec t the C2 error, after being proper ly delayed for the 

processing de- inter leave. The processed data is f inally sent 

f r om IC17 to IC6, whe re the data, w h i c h w a s impossible 

to cor rec t , is average compensa ted . The ou tpu t is 

available at pin 4 7 as a serial 16-b i t data alternately for the 

Lch and Rch. 

5. L and R al ternat ing 16-bi t serial data signal and c lock 

(BCLK, LRCK, WCLK) signal are original ly sent f r om IC6 

(BCK, L/RG, W D C K respect ively) . BCLK is 1.411 MHz, 

LRCK is 4 4 . 1 kHz and WCLK is 2 x LRCK (88 .2 kHz), 

logic signal respect ively. The BCLK signal is appl ied to pin 

9 of I C 2 1 . The WCLK, D IN , BCLK and LRCK signals are 

appl ied to pin 10 , 8 , 9 and 7 of IC21 respectively. The 

data WCLK, DIN and LRCK is synchron ized w i th the rising 

edge of the BCLK signal being appl ied to pin 9. 
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1. CIRCUIT DESCRIPTION 

A n ou tpu t signal EFM1 f r o m the EFM data sampl ing c i rcui t 

is fed to pin 17 of IC15 (TC15G or T 7 0 0 1 ) . It is process­

ed th rough the buffer and the ou tpu t signal EFMO is 

available at pin 4 1 . It is then sent to pin 14 of IC9. A phase 

compar i son process is made in IC9 and the resultant out­

puts are prov ided at pin 7 (UP output ) and pin 8 ( D O W N 

ou tpu t ) . These t w o ou tpu ts express the lead or lag of 

phase be tween the EFM signal and bit c lock signal (PLCK). 

W h e n a f requency of the PLCK is lower than the EFM 

c lock , pin 7 is held at " L " level for a longer t ime , decreas­

ing the per iod of h igh impedance . On the contrary pin 8 

becomes " H " level for a shorter per iod of t ime and the 

per iod of h igh impedance is increased. 

The UP and D O W N outpu ts are added th rough R20 and 

R19 , and fed to a low-pass fi l ter. Compar ing it w i th a 

reference vo l tage, the phase di f ference is appl ied to VCO 

as DC ou tpu t . A n operat ion a m p for the low-pass fi lter pur­

pose is bui l t in IC9, pin 1 ( I N A + ) is for non inverted input 

and pin 2 ( INA —) is for inverted input respect ively, pin 4 is 

an ou tpu t te rmina l . The added UP and D O W N ou tpu t is fed 

to I N A - th rough R18 . R17 and C25 f o r m a fi lter net­

wo rk . 

3. R21 and R22 are resistors to de te rmine a reference 

vol tage for the fi l ter, and I N A + is usual ly held at abou t 

2 .7 V. Dur ing the SEARCH m o d e , however , the reference 

vol tage is raised up (about 3 V) to shor ten the search 

per iod . For this purpose, an RFG signal of " L " level is ap­

plied to the base of Q15 to tu rn it ON and its " H " ou tpu t is 

added to I N A + th rough R 1 1 0 dur ing the SEARCH per iod. 

4 . The ou tpu t f r o m pin 4 (OUTA) of low-pass fi lter ou tpu t 

cont ro ls vol tage for VCO th rough R15 . The VCO has been 

designed to osci l late at abou t 16 MHz to 19 MHz w i th a 

cont ro l vol tage range of 1 V to 8 V. Under normal PLAY 

cond i t i on , it is osci l lat ing at abou t 17 MHz w i t h a cont ro l 

vol tage of abou t 5 V. D6 is a zener d iode to l imit the c o n ­

trol vol tage at a m a x i m u m of 8 V and D5 is a variable 

capac i tance d iode. It f o rms a colp i t ts osci l lator together 

w i th L 1 . R12 and R13 provide a bias to Q3 and D 3 3 is a 

tempera ture compensa t ion d iode. 

5. A n osci l lat ion ampl i tude of VCO is abou t 5 0 0 mVp-p . 

El iminat ing the DC c o m p o n e n t by C 1 9 , it is appl ied to pin 

9 of IC9. Being ampl i f ied in IC9 and 1/4 f requency d iv id­

e d , the ou tpu t is avai lable at pin 12 as PLCK. (The PLCK is 

abou t 4 . 3 kHz dur ing normal PLAY mode . ) EFMI input to 

pin 14 is synchron ized by the PLCK, and the DOUT outpu t 

is available at pin 13 . Q 1 4 and Q13 are connec ted in an 

emit ter fo l lower conf igura t ion and w o r k as a buffer for the 

PLCK and DOUT signals. If the w a v e f o r m of EFMI, PLCK 

and DOUT signals are observed w i th the PLL c i rcui t at the 

normal PLAY cond i t i on , the c lean w a v e f o r m is locked as 

s h o w n in the d iagram at r ight. 

5 7 

Fig. 1-5-18-1 

Fig. 1 -5 -18 -2 P L L Timing Relationship 

1 -5 -18 . P L L C I R C U I T O P E R A T I O N 
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Fig. 1 -5-19 

1. There are fo l low ing t w o cases where mut ing ou tpu t is re­

qu i red . One is dur ing all modes except the normal PLAY 

m o d e , and the other is w h e n adequate cor rect ion or c o m ­

pensat ion for norma l p layback can not be secured because 

of too many errors conta ined in the EFM signal depend ing 

on the cond i t ion of a disc even if it is normal ly being 

p layed. The mut ing can be made by the fo l lowing t w o 

methods . One me thod is to mute the last ou tpu t stage of 

the analog signal by using a relay and the other is to turn 

OFF the 16-b i t digital signal in the process c i rcui t . For this 

reason, the fo rmer is cal led analog mut ing and the latter is 

cal led digital mu t i ng . 

2 . Pin 3 8 of IC15 (TC15G or T 7 0 0 1 ) is at " L " level dur ing 

all modes except normal PLAY mode and it provides 0 V to 

the base of Q4 . Q4 is tu rned OFF, mak ing relay RL1 OFF. 

The ou tpu t is thus mu ted . A t the same t ime , pin 3 4 of IC6 

(TC9179F) is also held at " L " level th rough R103 . The 

ou tpu t of 16-bi t digital signal is turned OFF inside IC6. 

3. W h e n bad condi t ions of a disc (scratches or dust) make 

the adequate cor rec t ion and compensa t ion impossible 

because of too many errors in the EFM signal even dur ing 

normal PLAY m o d e , pin 3 5 and 36 become " L " level. Pin 

3 4 of IC6 turns to " L " level by a w i red OR connec t i on . 

The digital mut ing is thus accompl i shed by turn ing the 

16-bi t digital signal OFF. 

1. CIRCUIT DESCRIPTION 

1-5 -19 . MUTING C I R C U I T O P E R A T I O N 
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1. CIRCUIT DESCRIPTION 

1-5 -20 . R E M O T E C I R C U I T O P E R A T I O N 
( T R A N S M I T T E R H A S A S IMILAR O P E R A T I O N A S T V OR V I D E O A N D W I L L N O T B E E X P L A I N E D ) 

Fig. 1 -5-20 

1. A data signal (modu la ted by a 3 8 kHz carrier) sent f r o m 

the t ransmi t ter enters to infrared ray sensor d iode P H 1 . 

PH1 varies the cur ren t t h rough it by chang ing its internal 

resistance in acco rdance w i th the input s ignal . The quies­

cent po in t cur ren t is de te rmined by load resistor R29 and 

+ B supply . The vary ing cur ren t signal is fed to pin 7 of 

r emo to con t ro l a m p IC17. It is abou t 4 0 dB ampl i f ied here 

and the ou tpu t is avai lable at pin 1 . 

2 . The signal is fed again to pin 2 of IC16 th rough the detec­

t ion c i rcu i t of D 1 4 , ampl i f ica t ion center ing a round 

3 8 kHz. The ou tpu t appears at pin 7. The signal 

wave fo rm-shaped by IC16 as s h o w n at r ight is fed to pin 

3 7 of IC1 for the cont ro l purpose of the microprocessor . 

38kHz carrier 

Transmitted waveform 

Output waveform of receiver circuit 
(Input at pin 37 of IC1 (TMP47C40N)) 

5 9 
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1-5 -21 . E M P H A S I S C I R C U I T O P E R A T I O N 

1. CIRCUIT DESCRIPTION 

W h e n playing a disc, the level in the high f requency range 

can be lowered to the same degree as w h e n the disc has 

been recorded w i t h its high f requency level enhanced in 

order to improve the high f requency character ist ic. The 

procedure to enhance is cal led emphasis . If a disc has 

been emphas ized , its in format ion has been inc luded in the 

subcode data of the disc. 

(To lower the h igh f requency level dur ing PLAY mode is 

cal led de-emphasis . ) 

PROCESS IC8 (TC9178F) outputs pin " H " level at pin 12 

by reproduc ing and decod ing EFM signal , if the playing 

disc is an emphas ized one. The signal is sent to the base of 

Q6 . R 2 2 0 + C 2 2 8 , R 2 2 1 + C 2 2 9 are high f requency 

damper e lements . W h e n Q6 turns OFF, the f requency 

character ist ic of the ampl i f ier changes to be a response 

curve w i th its h igh-end cut as s h o w n to provide the de-

emphas is . 

6 0 

Fig. 1 -5 -21 -2 Frequency response of high-end cut . 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2-1 Head amp (J25-4404-08) 
2-1-1 Q 1 0 3 ( T A 7 7 3 1 P ) head amp 

Q 1 0 3 (TA7731P) is the head amp and operat ion IC for the 

laser beam receiver dev ice, developed for CD system DAD 

player. 

Pin connect ion diagram 

61 

Block diagram 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin functions 

Pin No. Symbol Description Remarks 

1 0UT1 

Pin which outputs the sum signal (A + B) of pin IN A and IN B input signals out of 4-division 
photodetector outputs. 
The final stage buffer amp is provided with an external feedback resistance to neutralize the 
effect of the irregularity in characteristics between photodiodes. 

i FC. I 

-L-r\ IT R F I 

H / " T O U T ' 

^ Buffer amp 
Note 1 
With max. input of 100 kHz 
...Transfer impedance 

2 FC1 
Final stage buffer amp negative input pin of OUT1 output signal. 
A resistance is connected between this pin and pin OUT1 to control the gain. 

= 27 kfi 
Rn = 9 kQ (typical) 

3 GND2 GND pin 

4 IN A Input pin of signal A (one of 4-division photodetector outputs) 
Note 1 

5 IN B Input pin of signal B (one of 4-division photodetector outputs) 

Note 1 

6 IN C Input pin of signal C (one of 4-division photodetector outputs) 

Note 1 

7 IN D Input pin of signal D (one of 4-division photodetector outputs) 

Note 1 

8 GND1 GND pin 

9-10 NC Not connected 

11 Positive supply voltage pin 

12 0UT4 Pin which outputs the sum signal (B + D) of pin IN B and IN D input signals out of 4-division 
photodetector outputs. 

Note 1 
With max. input of 100 kHz 
...Transfer impedance 
= 27 kQ (typical) 

13 0UT3 
Pin which outputs the sum signal (A + C) of pin IN A and IN C input signals out of 4-division! 
photodetector outputs. 

Note 1 
With max. input of 100 kHz 
...Transfer impedance 
= 27 kQ (typical) 

14 Negative supply voltage pin 

15 FC2 
Final stage buffer amp negative input pin of OUT2 output signal. 
A resistance (for feedback) is connected between this pin and pin OUT2 to control the gain. 

62 Table 2 - 1 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol Description Remarks 

16 OUT2 

Pin which outputs the sum signal (C + D) of pin IN C and IN D input signals out of 4-division 
photodetector outputs. 
The final stage buffer amp is provided with an external feedback resistance to neutralize the 
effect of the irregularity in characteristics between photodiodes. 

J ^ J k RF2 

J ^ > - T OUT 2 

fa Buffer amp 

Note 1 
With max. input of 100 kHz 
...Transfer impedance 
= 27 kfi 
R n = 9k0 

Table 2 - 1 A 

Note 1:4-division photodetector configuration 

6 3 



•P-1100B 11 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2 - 1 - 2 Q 1 0 2 ( T C 4 0 5 1 B P ) S V C s w i t c h 
T C 4 0 5 1 B P , of 8 -channe l con f igu ra t ion , is a mul t ip lexer 

capable of se lect ing analog or digital s ignal , or comb in ing 

t h e m . The sw i t ch pin cor respond ing to each channel turns 

ON w i th the digi tal signal f r o m the cont ro l p in . 

Truth table Block diagram 

CONTROL INPUTS " O N " CHANNEL 

INHIBIT C B A TC4051BP 

L L L L 0 

L L L H 1 

L L H L 2 

L L H H 3 

L H L L 4 

L H L H 5 

L H H L 6 

L H H H 7 

Fig. 2 - 1 D 

Table 2 - 1 C 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2-2 Servo board (X29-1520-00) 
2-2-1 I C 9 ( T C 5 0 5 0 P ) dropout memory, 5 0 - s t a g e / 1 1 4 - s t a g e selection type shift register 

Pin connection diagram Block diagram 

Logic diagram Truth table 

t„, t „ n tn+50 tn+64 

IM OM Dot/r OM Dour 

H * H L H H H 

L * H L L H L 

* H L L H H H 

* L L L L H L 

6 5 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Fig. 2 - 2 - 2 A 

6 6 

2 - 2 - 2 I C 1 5 ( T C 1 5 G 0 0 8 A P ) semi -custom IC 

Pin connect ion 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Block diagram 

Fig. 2 - 2 - 2 B Internal block diagram 

6 7 
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Table 2 - 2 A 

6 8 

2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 
Pin functions 

Pin No. Symbol Pin name IN/OUT Description Remarks 

1 TEP Tracking error pulse con­
trol output 

0 
Outputs a " H " signal only during play. However, it becomes " L " when 
the kick signal is output during play. 

2 TEG2 
Tracking error detector 
control (1) input 

I 
Pullup resistor 
incorporated 

2 TEG2 
Tracking error detector 
control (1) input 

I 

TEG1 TEG2 Function 

Pullup resistor 
incorporated 

2 TEG2 
Tracking error detector 
control (1) input 

I 
H H 

Tracking error detection and normal oper­
ation 

Pullup resistor 
incorporated 

2 TEG2 
Tracking error detector 
control (1) input 

I 

L H 

TEOP outputs a " H " signal at the timing 
of the absolute phase difference between 
TS1 and TS2. 
TEON is fixed to " H " . 

Pullup resistor 
incorporated 

6 TEG1 
Tracking error detector 
control (2) input 

I 

H L 

TEON outputs a " L " signal at the timing 
of the absolute phase difference between 
TS1 and TS2. 
TEOP is fixed to " L " . 

Pullup resistor 
incorporated 

6 TEG1 
Tracking error detector 
control (2) input 

I 

L L 
Stop of tracking error detection. TEOP is 
fixed to " L " . 
TEON is fixed to " H " . 

Pullup resistor 
incorporated 

6 TEG1 
Tracking error detector 
control (2) input 

I 
Pullup resistor 
incorporated 

3 TEON 
Tracking error negative 
output 

0 When TS2 advances in edge phase against TS1, outputs a " L " signal 
(at normal operation). 

4 TEOP 
Tracking error positive 
output 

0 
When TS2 delays in edge phase against TS1, outputs a " H " signal (at 
normal operation). 

5 TES 
Tracking error polarity in­
dication input 

I Control signal input used in kick control for search operation 
Pullup resistor 
incorporated 

7 TTAC Track TAC output 0 
Pin outputs clock pulse which the microprocessor is informed of com­
pletion of kick or the count number of tracks. 

8 PUD PU motor control input I Input which stops the PU motor only when the PU motor compulsory-
carry signal is a specific code ... (PUD = " H " ) . 

9 OPNS Open/close output 0 
Output for disc tray drive motor open-close control signal. 
" L " = open, " H " = close, HiZ = OFF 3-state output 

10 DSG Data slice control input I 

Input for control signal which stops the sub-control of the data slice 
circuit. 
" H " input = OFF. 

Pullup resistor 
incorporated 



DP-1100B II 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol Pin name IN/OUT Description Remarks 

11 LDC 
Laser diode control out­
put 

0 Laser diode ON = " H " output, OFF = " L " output 

12 DCON Dropout control output 0 Output which indicates the dropout position of the RF signal. 

13 PLAY Play control output 0 Control signal output which operates the PU motor by the PU tracking 
servo signal. 

14 FOKG Focus OK output 0 
Outputs the OK signal on instruction from the microprocessor when the 
laser spot is focused. 
Focus ON = " H " output. 

15 MSP Disc motor control output 0 Output for disc motor ON/OFF control signal. 

16 TPCO TES polarity select input I 
Input for signal which selects the polarity of the TES signal used in the 
kick process circuit. 
Open (V D D ) or connected to GND. 

Pullup resistor 
incorporated 

17 EFMI EFM signal input I 
Input for binary signal obtained by passing the RF signal regenerated by 
the PU through a comparator. 
Its polarity should be positive against the RF signal polarity. 

Pullup resistor 
incorporated 

18 TS2 
Tracking error generation 
signal (1) input 

I 
Input for binary signal obtained from passing the A 2 + A 4 signal of 
4-division photodetector through zero-cross comparator. (Used in 
tracking error generation.) 

Pullup resistor 
incorporated 

19 TS1 
Tracking error generation 
signal (2) input 

I 
Input for binary signal obtained from passing the A t + A 3 signal of 
4-division photodetector through zero-cross comparator. (Used in 
tracking error generation.) 

Pullup resistor 
incorporated 

20 RFOK RF signal OK input I 
Input for signal indicating the regeneration of the RF signal by the 
pickup. It turns OFF the data slice (sub) and output EFMO. (At "H") 

Pullup resistor 
incorporated 

21 GND GND 

22 RFES RF envelope signal input I 

Input for RF presence/absence signal, this signal is obtained by passing 
the RF envelope detection signal through comparator. It is used in the 
kick process and dropout process sections. 

Pullup resistor 
incorporated 

Table 2 - 2 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol Pin name IN/OUT Description Remarks 

23 RFG 
RFES control signal out­
put 

0 
Output which controls the detection level of signal RFES. " L " only dur­
ing kick operation. 

2 4 - 2 7 
M 0 D E 4 -

M0DE1 
Mode select signal input I 

Input for servo system control signal generation and kick operation pro­
cess direction indication. Connected to the microprocessor. 

Pullup resistor 
incorporated 

28 DSL1 
Data slice control (1) out­
put 

0 
Output for signal obtained by passing signal EFMI through the internal 
buffer amp. 
Has the same polarity as signal EFMI. 

29 DSL2 
Data slice control (2) out­
put 

0 
Output for data slice control sub circuit. 
Detects the variation in slice level by check of the jitter of signal EFMI to 
control the slice level at an optimum level. 

30 MODE-0 Mode select signal input I 
Input for servo system control signal generation and kick operation pro­
cess direction indication. Connected to the microprocessor. 

Pullup resistor 
incorporated 

31 TEST Test I Normally, open or connected to V D D . 
Pullup resistor 
incorporated 

32 PUFF 
PU motor fast-carry signal 
output 

0 " H " output - FWD, " L " output - BWD, HiZ - OFF 3-state output 

33 KICF PU kick pulse output 0 " H " output - FWD, " L " output - BWD, HiZ - Kick OFF 

34 DIN Dropout data I/O I/O Data I/O connected to shift register for dropout control 

35 DOCK 
Dropout control clock 
pulse output 

0 
Output for clock signal (with 6 times the FGS frequency) connected to 
shift register for dropout control 

36 FG4 FG signal output 0 Output for clock signal obtained from 30 division of signal DOCK 

37 CK88 88 kHz clock pulse input I Input for approx. 88 kHz reference clock signal 
Pullup resistor 
incorporated 

38 MUT Muting output 0 Output for muting audio signal. 
Pullup resistor 
incorporated 

Table 2 - 2 A 
70 



DP-1100B II 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol Pin name IN/OUT Description Remarks 

39 FGS FG signal input I Input for FG signal with 20 pulse/disc rotation. 
Should have a duty ratio of approx. 50. 

Pullup resistor 
incorporated 

40 PLCK 
PLL section clock pulse 
input 

I 
Input for reference signal (4.32 MHz) to PLL section for EFM signal 
reading 

Pullup resistor 
incorporated 

41 EFMO EFM output 0 
Inversion output of signal EFMI. 
With signal RFOK " H " , is fixed to " L " . 

42 + 5 V 

Table 2 - 2 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

E a c h data for mode 0 to 3 is passed through the latch circuit, thereby different control signals are generated in the decoder 
sect ion. 

Control mode truth table A ) 

MODE 
* 5 

TEP PLAY 
* 7 

FOKG LDC MSP MUTE PUFF 
OPNS STATE 

0 1 2 3 4 

* 5 
TEP PLAY 

* 7 
FOKG LDC MSP MUTE PUFF 

OPNS STATE 

0 0 0 0 0 0 0 0 0 0 0 0 HiZ HiZ 

1 Tray open state 
2 Standby mode after judging right/reverse side of the 

disc 
3 Pause mode (1) * 1 

1 0 0 0 0 1 0 0 0 1 0 0 HiZ HiZ At judgement of disc's loading. 

0 1 0 0 0 2 (1) 1 1 1 1 1 HiZ HiZ 1 REV 2 Cue 3 Play mode (1) x 2 

1 1 0 0 0 3 (1) 1 1 1 0 HiZ HiZ BWD kick, REV, F REV, FWD kick, FWD, F FWD, 
Judgement of right/reverse side of the disc, TOC read. 

0 0 1 0 0 4 0 0 0 1 1 0 HiZ HiZ Focus servo ON 

1 0 1 0 0 5 0 0 1 1 0 HiZ HiZ 
Pause mode (2) *3 
Focus tracking servo ON 

0 1 1 0 0 6 0 0 1 1 0 1 HiZ FWD search 

1 1 1 0 0 7 0 0 1 1 1 0 0 HiZ 
BWD search, 
Stop-BWD mode 

0 0 0 0 8 0 0 0 1 0 0 HiZ 1 
Tray 
close (laser diode: ON) 

1. 0 0 1 0 9 (1) 1 1 1 1 0 0 HiZ PU motor kick before BWD search 

0 1 0 0 A (1) 1 1 ' 1 1 ( D * 6 HiZ Play mode (2) *4 

1 1 0 0 B (1) 1 1 1 1 0 1 HiZ PU motor kick in FWD search 

0 0 1 0 C 0 0 0 0 0 0 HiZ 1 Tray close (laser diode: OFF) 

1 0 1 1 0 D 0 0 0 0 0 0 0 HiZ Eject-BWD mode 

0 1 1 0 E 0 0 0 0 0 0 HiZ 0 Tray open (Open from ON of PU, SLT SW) 

1 1 1 1 0 F 0 0 0 0 0 0 0 0 Tray open (Open from OFF of PU, SLT SW) 

f1 Pause mode 1 The beginning of the first tune is neglected, and the unit pauses. 
Then, 10 sec later, pause mode is engaged with LD and MD (disc 
motor) OFF. 

f 2 Play mode 1 Normal play mode 
h 3 Pause mode 2 All pause modes other than pause mode 1 
YA Play mode 2 Mode in which FWD pulse is output periodically in play mode 1 
f 5 TEP Mode which is engaged only a Latch-SP = 1 (section 5-1). In this 

case, a " 1 " output is emitted. 
l6 PUFF With code A, OUT (1) emits a " 1 " output only at PUD = 0. 
l l FOKG During continuous kick operation in kick mode, a " 0 " output is 

emitted in any mode. 

Table 2 - 2 B T C 1 5 G 0 0 8 A P Normal mode table 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Search cont ro l used in music scan , etc. is per fo rmed by the 

kick cont ro l c i rcui t . 

Mode 4 0—1 

MODE 
Stator 

0 1 2 3 (X) 
Stator 

0 0 0 0 0 Kick Reset 

1 0 0 0 1 Kick Reset 

0 1 0 0 2 BWD1 TRACK KICK 

1 1 0 0 3 FWD1 TRACK KICK 

0 0 1 0 4 BWD3 TRACK KICK 

1 0 1 0 5 FWD3 TRACK KICK 

0 1 1 0 6 BWD5 TRACK KICK 

1 1 1 0 7 FWD5 TRACK KICK 

0 0 0 1 8 BWD7 TRACK KICK 

1 0 0 1 9 FWD7 TRACK KICK 

0 1 0 1 A BWD15 TRACK KICK 

1 1 0 1 B FWD15 TRACK KICK 

0 0 1 1 C BWD31 TRACK KICK 

1 0 1 1 D FWD31 TRACK KICK 

0 1 1 1 E BWD CONTINUOUS Kick 

1 1 0 0 F FWD CONTINUOUS Kick 

Table 2 - 2 C T C 1 5 G 0 0 8 A P Kick mode table 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2-3 Process board (X32-1010-00) 
2-3-1 I C 1 5 ( T M P 4 7 4 0 N - 5 9 0 9 , 5 9 1 4 ) Main microprocessor 

7 4 

Fig. 2 - 3 - 1 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin description of I C 1 5 ( T M P 4 7 4 0 N ) 

Pin No. Port name 
Signal 
name 

IN/OUT Level Function/operation 

1 

R4 

R40 MDO 0 L Outputs various mode data and kick data outputs to IC15 (TC15G008AP) for interface with 
the servo system. 

2 

R4 

R41 MD1 0 L 
Outputs various mode data and kick data outputs to IC15 (TC15G008AP) for interface with 
the servo system. 

3 

R4 

R42 MD2 0 L Outputs various mode data and kick data outputs to IC15 (TC15G008AP) for interface with 
the servo system. 

4 

R4 

R43 MD3 0 L Outputs various mode data and kick data outputs to IC15 (TC15G008AP) for interface with 
the servo system. 

5 

R5 

R50 MD4 0 L Data select signal output to ICI 5 (TC15G008AP). (The kick control data at " H " level and 
the mode control data at " L " level.) 

6 

R5 

R51 SVCS l/N L Operation start/stop control signal to the servo control microprocessor IC12 (MB88201) 

7 

R5 

R52 A2 0 L Address data output to the external RAM IC14 (TC-5514P). 

8 

R5 

R53 A1 0 L Address data output to the external RAM IC14 (TC-5514P). 

9 

R6 

R60 AO 0 H Address data output to the external RAM IC14 (TC-5514P). 

10 

R6 

R61 A3 0 H Address data output to the external RAM IC14 (TC-5514P). 

11 

R6 

R62 A4 0 H Address data output to the external RAM IC14 (TC-5514P). 

12 

R6 

R63 A5 0 H Address data output to the external RAM IC14 (TC-5514P) 

13 

R7 

R70 DO/QDAd I/O H 1 Data input terminal of the subcode Q from IC8 (TC-9178), (T-6391). 
2 Data input/output terminal.with the external RAM IC14 (TC5514). 

14 

R7 

R71 D1/QDAC I/O H 1 Data input terminal of the subcode Q from IC8 (TC-9178), (T-6391). 
2 Data input/output terminal with the external RAM IC14 (TC5514). 

15 

R7 

R72 D2/QDAD I/O H 1 Data input terminal of the subcode Q from IC8 (TC-9178), (T-6391). 
2 Data input/output terminal with the external RAM ICI 4 (TC5514). 

16 

R7 

R73 D3/QDAa I/O H 1 Data input terminal of the subcode Q from IC8 (TC-9178), (T-6391). 
2 Data input/output terminal with the external RAM IC14 (TC5514). 

17 

P1 

P10 A6 0 H Address data to the external RAM IC14 (TC5514). 

18 

P1 

P11 A7 0 H Address data to the external RAM IC14 (TC5514). 

19 

P1 

P12 A8 0 H Address data to the external RAM IC14 (TC5514). 

20 

P1 

P13 A9 0 H Address data to the external RAM IC14 (TC5514). 
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Pin No. Port name 
Signal 
name 

IN/OUT Level Function/operation 

22 

P2 

P20 R/W 0 H Read/write control signal to the external RAM IC14 (TC5514). ( " H " level in read mode and 
" L " level in write mode) 

23 

P2 

P21 QDSE 0 H Data input select signal to R7 port. (Data from the external RAM IC14 (TC5514) at " H " 
level and the data input of the subcode Q from IC8 (TC-9178) at " L " level) 

24 

P2 

P22 QDAS 0 CRC error check data and subcode Q data select signal. (Error data at " L " level and Q-data 
at " H " level) 

25 

P2 

P23 QDARD 0 L A signal to read the subcode Q data from IC8 (TC-9178) in 4-bit units. (Data is updated at 
" H " level. One cycle ends every 19 times.) 

26 

KO 

KOO CLS/RFG I * 
1 Tray close signal input ( " L " level with the tray closed) 
2 Kick operation mode signal ( " L " level during the kick operation, and goes to " H " level 

after the kick operation ends.) 

27 

KO 

K01 OPN/DOK I 1 Tray open signal ( " L " level with the tray opened) 
2 Disc existence judge signal ( " L " level when a disc exists.) 

28 

KO 

K02 SLT I Pickup position detect signal input ( " H " level when the pickup is positioned in the program 
area and " L " level in the read-in area.) 

29 

KO 

K03 RFOK I * RF signal input ( " L " level when RF signal exists.) 

35 

R8 

R80 IRQ I/O H Data transfer request signal from IC1 (TMP47C41N) 
Usually " H " level and goes to " L " level when the request exists. 

36 

R8 

R81 FSRH 0 L Focus search signal ( = 2 Hz) 
Usually " L " level. 

37 

R8 

R82 QDRE I H A signal to enable reading the subcode Q data from IC8 (TC-9178). 

38 

R8 

R83 TTAC I H Kick end signal 

39 

R9 

R90 DAT21 I/O L 
1 Serial data input from IC1 (TMP47C41N) 
2 A signal for controlling data transfer mode with IC1 (TMP47C41N). ( " H " level in 

transmission mode from IC15 (TMP4740N) to IC1 (TMP47C41N)) 

40 R9 R91 DAT12 I/O H Serial data output to IC1 (TMP47C41N). 

41 

R9 

R92 SCK I/O H Serial data transfer synchronizing signal 

21 

-

v „ Power 
supply 

-

Power supply (0 V) 

30 

-

TEST I • 

-

Not used (Connected to VO T) 

31 - I - Oscillator connection terminal 

32 

-

Xoi/r 0 

-

Oscillator connection terminal 

33 

-

RESET I 

-

Initialize signal input 
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76 



DP-IIOOB/n 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Port name 
Signal 
name 

IN/OUT Level Function/operation 

34 

-
- Power 

supply -
Power supply ( + 5 V) 

42 

-
- v D D 

Power 
supply 

-
Power supply ( + 5 V) 

Table 2 - 3 - 1 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2 - 3 - 2 I C 9 ( T D 6 3 1 5 P ) P L L IC 
IC9 ( T D 6 3 1 5 P ) , the PLL IC deve loped for CD system DAD 

player, consists of a digital phase compara to r , a charge p u m p 

c i rcu i t , an act ive LPF and a data separat ion c i rcui t . 

The digital phase compara to r detects the phase error ' bet­

w e e n the c lock pulse obta ined f r o m 4-div is ion of the VCO 

ou tpu t and the reference of the HF signal (EFMI) emi t ted f rom 

the data slicer. T h e n , f r o m the charge p u m p circui t , up and 

d o w n signals UO and DO are ou tpu t as phase error data. 

Pin connection diagram 

Block diagram 
Fig. 2 - 3 - 2 A 

7 8 

Fig. 2 - 3 - 2 B T D 6 3 1 5 P Block diagram 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin functions 

Pin No. Symbol Description Remarks 

1 INA + 
Positive input of built-in OP amp. 
Forms the guard ring of INA— together with pin 3 (NC) fixed to approx. 1/2 VCCD voltage. 

2 I N A -

Negative input of built-in OP amp. 
The signal subject to resistance addition by charge pump circuit outputs UO and DO and 
TC9178F pin TMO is input. 

3 NC 
Not used. This pin connected to pin INA + for giving isolation between pins I N A - and 
OUTA. 

4 OUTA 
Output of built-in OP amp. Connected to pin I N A - through capacitor C and resistor R, 
forms a lag lead type filter to control VCO. 

5 V E E 4 Negative voltage supply to analog circuit. 

6 NC 
Not used. Connected to pin INA + for giving isolation between pin and each of output 
pins UO and DO. 

7 UO 

Charge pump up signal output pin. 
When signal PLCK obtained from 4-division of VCO frequency is phase delayed in rising 
edge against signal EFMI input, its " L " output duration is prolonged to make VCO fre­
quency higher. In phase lock, " L " level = 1/2 PLCK. 

High impedance state ex­
cept during " L " direction. 

8 DO 
Charge pump down signal output pin. When signal PLCK obtained from 4-division of VCO 
frequency is phase advanced in rising edge against signal EFMI input, its " H " output dura­
tion is prolonged to make VCO frequency lower. In phase save, " H " level = 1/2 PLCK. 

High impedance state ex­
cept during " H " period 

9 VCOI Input pin of VCO output signal. The signal subject to AC coupling by a capacitor is input. 

10 GND GND pin for digital circuit 

11 G 
Input by which charge pump outputs UO and DO are made into high impedance. 
When made " L " , high impedance mode is entered to hold the VCO frequency. 

TTL level 

12 PLCK 

Output of data separation clock pulse generated from EFMI input signal in PLL circuit. This 
output, obtained from 4-division of VCO frequency (17.3 MHz), is input to PLCK of 
C-MOS processor TC9178F. 
The clock pulse is 4.32 MHz with duty ratio of 50. 

C-MOS leve 

Table 2 - 3 - 2 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol Description Remarks 

13 DOUT 
Signal EFMI output. This output, synchronized with the rising edge of signal PLCK, is input 
to pin EFMI of C-MOS processor TC9178F. 

C-MOS level 

14 EFMI 
Input for EFMI signal obtained by passing the RF signal regenerated from disc through data 
sheer. 

TTL level 

15 Voce Voltage supply to digital circuit. 

16 Positive voltage supply pin to analog circuit. 

Table 2 - 3 - 2 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2 - 3 - 3 I C 8 ( T C 9 1 7 8 F ) E . F . M decoder Pin Description 

Pin connection 

Fig. 2 - 3 - 3 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

T C 9 1 7 8 F Block diagram 

Fig. 2 - 3 - 3 B 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin functions 

Table 2-3-3A 

8 3 

Pin No. Symbol I/O Waveform Description Remarks 

1 NC - - Not connected 

2 

3 

PCSA 

PCSB 
I These inputs determines the phase comparison frequency. 

Phase comparison frequency = 7 . 3 5 kHz (frame sync signal)/N 

2 

3 

PCSA 

PCSB 
I 

PCSA PCSB N fc (Hz) 

2 

3 

PCSA 

PCSB 
I 

L L 6 1 2 2 5 

2 

3 

PCSA 

PCSB 
I 

H L 8 9 1 8 . 7 5 

2 

3 

PCSA 

PCSB 
I 

L H 17 6 1 2 . 5 

2 

3 

PCSA 

PCSB 
I 

H H 16 4 5 9 . 3 7 5 

2 

3 

PCSA 

PCSB 
I 

4 DIV + I 

( 10.5/xS 

o v 
(Appears only at 
low disc rotation.) 

Input for setting reference frequency division coefficient in APC signal 
generation circuit for CLV servo control. 
Input as buffer memory status signal from TC9179F (IC6). 
In addition, the varying amount is selectable by DIVC. 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

4 DIV + I 

( 10.5/xS 

o v 
(Appears only at 
low disc rotation.) 

DIV + D I V - DIVC 
Reference f re­

quency division 
coef f ic ient 

Disc motor 
speed 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

5 D I V - I 
(Appears only at 
high disc rotation.) 

DIV + D I V - DIVC 
Reference f re­

quency division 
coef f ic ient 

Disc motor 
speed 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

5 D I V - I 
(Appears only at 
high disc rotation.) 

L L * 1/288 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

5 D I V - I 
(Appears only at 
high disc rotation.) 

H L L 1 /287 .5 Higher 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

5 D I V - I 
(Appears only at 
high disc rotation.) H L H 1/287 Higher 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

5 D I V - I 
(Appears only at 
high disc rotation.) 

L H L 1 /288 .5 Lower 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

6 DIVC I 

L H L 1 /288 .5 Lower 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

6 DIVC I 

L H H 1/289 Lower 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

6 DIVC I 
H H # 1/288 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

6 DIVC I 

* Don't care 

Connected to each of 
TC9179F DIV+ (pin 
65) and D I V - (pin 
64) 

7 C21K I 
2.1168 MHz input. This signal, the clock pulse obtained from 
4-division of X'tal OSC frequency 8.4672 MHz, is input from 
TC9179F (IC6). Its duty ratio is 50. 

Connected to CK2M 
(pin 56) of TC9179F 
(IC6) 

8 - 1 0 
TES-1 ~ 
TES-3 

I Test inputs, which operates normally at " H " or open state. 
Pullup resistor incor­
porated 

11 NC - Not connected. 

12 EMPH 0 
Output for emphasis presence/absence judgement represented by 
control bit of sub-code signal Q. 
" H " = de-emphasis ON 
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Table 2 - 3 - 3 A 

8 4 

Pin No. Symbol I/O Waveform Description Remarks 

13 2/4S 0 - Output for CH 2/CH 4 selection judgement represented by control bit 
of sub-code signal Q. 
" L " = CH 2, " H " = CH 4 

14 FG IN I 
(4 pulses/disc ro­
tation) 

Near disc center 

Near disc edge — _ r 

Input for FG pulse from disc motor. 
1 or 4 pulse per each rotation of disc motor is fed to control speed of 
the motor within the range of 170 to 400 rpm. 

14 FG IN I 
(4 pulses/disc ro­
tation) 

Near disc center 

Near disc edge — _ r 

Disc motor speed 
(rpm) AFCO APCO 14 FG IN I 

(4 pulses/disc ro­
tation) 

Near disc center 

Near disc edge — _ r 
-175 Fixed to " H " Fixed to 50% duty 

cycle output 

14 FG IN I 
(4 pulses/disc ro­
tation) 

Near disc center 

Near disc edge — _ r 
175-740 Normal operation Normal operation 

14 FG IN I 
(4 pulses/disc ro­
tation) 

Near disc center 

Near disc edge — _ r 740- Fixed to " L " Fixed to 5 0 % duty 
cycle output 

14 FG IN I 
(4 pulses/disc ro­
tation) 

Near disc center 

Near disc edge — _ r 
15 4/1 I 

FG IN pulse setting. Either of 1 or 4 pulse per each rotation can be 
set. 

15 4/1 I 
4/1 

FG pulse per each 
disc motor rotation 15 4/1 I 

" H " level 1 

15 4/1 I 

" L " level 4 

15 4/1 I 

16 OVRG I 

At start 

/ 
On play, CLV appl 

5 V 

0 V 
r 
cation begins. 

Pin to select whether or not disc motor rotation 
control is performed by FG IN input. 
" H " - FG IN input valid 

17 APCG I " H " 

ON/OFF selection input of APC signal generator for CLV servo con­
trol. 
" L " (generator OFF): APC output is fixed to phase difference " 0 " 

that is duty ratio of 50. At the same time, as 
the internal phase comparison reference fre­
quency generation section is arranged into 
phase difference " 0 " against the controlled 
frequency, the start point of phase com­
parison when the generator is changed from 
OFF to ON is set to phase difference " 0 " . 

18 DMLD 0 

I 5 V 

0 v 
START f 

Lock 

Disc motor lock detection output of AFC signal generator for CLV ser­
vo control. 
Detects the frequency of the frame sync signal. When the frequency 
is within ± 5 % deviation, it is set. When the frequency is over ± 1 0 
deviation, it is reset. This output signal is the flip-flop output signal. 
When set, this flip-flop output becomes " H " . This output, connected 
to pin APCG, is used for control of APC block. 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol I/O Waveform Description Remarks 

19 APCO 0 (I n - f)50
 0 s 

XJ—1 ' H / o v 

APC signal output for CLV servo control. 
The output is a PWM (Pulse Width Modulation) wave with resolution 
= 8 bits, carrier frequency = 8.27 kHz and linear output range = 8 
TT/9. 

20 AFCO 0 (|| j~l |- I) 50 /»S 
lL—!/ o v 

AFC signal output for CLV servo control. 
The output is a PWM wave with resolution = 8 bits, carrier frequen­
cy = 8.27 kHz and linear output range = ± 1 0 % . 

21 P/S I " H " 

CLV servo control signal ON/OFF input. At play, this pin is set to " H " 
and, at stop, to " L " . This input signal is given the highest priority in 
the CLV servo control system. When this pin is " L " , AFC output is 
fixed to " L " , and APC output gets duty ratio of 50. 

-

22 SCSE I - Data selection input for 4 outputs of sub-code signal SCT/T - S/W 
22 SCSE I - | " L " level: Data of 4 bits, P, Q, R and S is output. | 22 SCSE I -

" H " level: Data of 4 bits T, U, V and W is output. 

23-26 

SC P/T 
SC Q/U 
SC R/V 
SC S/W 

0 -
8-bit data output of sub-code signal P, Q, R, S, T, U, V, W. This 
signal is the data of each frame. Here, 4-bit data is output by signal 
SCSE as required. Data selection of each frame is performed in syn­
chronization with the rising edge of signal PFCK. 

Not connected 

27 - - Voltage supply pin. 

28 v „ - - GND pin 

29 S 0Sj 0 - When sub-code signal pattern SO or S1 is detected, this output 
becomes " H " for that input frame period. 

Not connected 

30 SCPD 0 - Output to indicate the date contents of sub-code signal P. Data ob­
tained when the data of each frame is checked in units of 5 frames by 
the sub-code signal P detection section is output. 

Not connected 

31 PFCK 0 - The frame period output with duty ratio of 50. 
The sub-code data is switched in synchronization with the falling 
edge of this output. 

Not connected 

Table 2 - 3 - 3 A 
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Table 2 - 3 - 3 A 
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Pin No. Symbol I/O Waveform Description Remarks 

32 QDSS I " H " 
Input for sub-code sync pattern 
demodulating sub-code signal Q. 

detection mode selection, 

33 QDRD I 

QDRD 

i n n\ 5 v 

( ) 5 m S 

V J L - J y o V 

Input used in reading the sub-code signal Q data inside internal 
memory in units of 4 bits via outputs QDA-a to QDA-d. When signal 
QDRD becomes " H " , the next 4-bit data is set to pins QDA-a to 
QDA-d after an arbitrary period from that pulse edge. 

Q D R E I ^ I S mS 

36 QDRE 0 

Z T J _ _ . p , 5 V 

\Li J J 5 M S 

j-EE*M3 mS 

( \ j \ 5 V 
5 mV 

V 1 y o v 
13 mS 

QDAS 
_ n _ n 

Enable signal output reading sub-code signal Q. When error judge­
ment of 80-bit input sub-code signal Q data is completed, those 4-bit 
data of MSB side are set to pin QDA-a to QAD-d, and output QDRE 
becomes " H " . 
When 20 pulses are input to QDRD or when data Q in the next block 
is written | before the data written in internal RAM is read out, |output 
QDRE becomes " L " so that data reading is disabled. 

Z T J _ _ . p , 5 V 

\Li J J 5 M S 

j-EE*M3 mS 

( \ j \ 5 V 
5 mV 

V 1 y o v 
13 mS 

QDAS 
_ n _ n 

With block error Data selection input for sub-code signal Q data outputs QAD-a to 
QAD-d. For easier interface with the microprocessor, this input deter­
mines output data at QDA-a to b, QDRE and QDE ports. 

37 QDAS I 

^ D A T - ^ QDAa QDAb QDAc QDAd 

L QDRE QDEa QDEb L 

H QDAa QDAb QDAc QDAd 

34, 35 NC - Not connected. 

38 QDA-d The 80-bit sub-code signal Q data, the block error judgement result of 
the sub-code signal Q data output or signal QDRE, is output according 
to the " L " or " H " setting of QDAS. For data transfer to the 

39 QDA-c 

0 
— . 

microprocessor, QDAS is made " L " first, then the error judgement 
result of data Q is transferred and signal QDRD is input with QDAS " L " . 
Thus, data Q is transferred in units of 4 bits as required. 
In addition, QDA-a to QDA-d are 3-state outputs, where selection bet­
ween output mode and high-impedance mode is made by " L " or " H " 

0 

40 QDA-b QDEa QDEb Result of judgement Output data processing QDA-b 
H H No error Direct output 

L H 1-bit error of CRCC Direct output 

H L 1-bit error of data Q 1 -bit correction output 

41 QDA-a L L Error of 2 bits or more Direct output 
(Example of wave­

form) 
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Pin No. Symbol I/O Waveform Description Remarks 

42 WSEG 1 -

Window selection of gate signal which, when the frame sync pattern 
of EFM signal is detected, determines whether or not this pattern is 
given as the sync signal for the internal system. 

42 WSEG 1 - WSEG Gate signal window (number of clocks PLCK) 
42 WSEG 1 -

L ± 3 

42 WSEG 1 -

H ± 7 

42 WSEG 1 -

43 TMWS 1 -

Selects the number of Tmax = N (PLCK) in detection of T m „ of EFM 
signal which is input from pin EFM2. 

43 TMWS 1 - TMWS N (PLCK) 
43 TMWS 1 -

L 11 ± 1 
43 TMWS 1 -

H 11 ± 0 . 5 

43 TMWS 1 -

44 FSGM 

1 -

When no frame sync pattern is detected within the window of the 
frame sync separation protection gate signal in N continuous frames, 
system synchronization is made by the next input frame sync pattern 
without the window. 
These two inputs are used in selection of number N. 

44 FSGM 

1 -
FSGL FSGM N (frame) 

44 FSGM 

1 -
L L 12 

45 FSGL 

1 -
L L 12 

45 FSGL 

1 -
H L 8 

45 FSGL 

1 -

L H 4 45 FSGL 

1 -

H H 2 

45 FSGL 

1 -

46 TMGS 1 -

To prevent faulty Tmax detection, data is valid only when data Tmax 
continues N times. This number N is determined by the input. 

46 TMGS 1 - TMGS N 
46 TMGS 1 -

L 7 
46 TMGS 1 -

H 4 

46 TMGS 1 -

47 NC - - Not connected. 
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Table 2 - 3 - 3 A 
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Pin No. Symbol I/O Waveform Description Remarks 

48 TMO 0 
"DC 2.5 V " 
- 3 . 0 V 

The frequency data obtained from Tmax detection of EFM signal 
which is input from EFM2 is output in one of 3 states as the result of 
comparison between signal PLCK and Tmax. This output can be used 
as the frequency status for the PLL circuit. 
When P/S signal is " L " (stop mode), output TMO is compulsorily fix­
ed to " H " . 

48 TMO 0 
"DC 2.5 V " 
- 3 . 0 V EFM signal frequency status TMO 48 TMO 0 
"DC 2.5 V " 
- 3 . 0 V 

f Tmax > f PLCK L 

48 TMO 0 
"DC 2.5 V " 
- 3 . 0 V 

f Tmax = f PLCK High impedance 

48 TMO 0 
"DC 2.5 V " 
- 3 . 0 V 

f T m a x > f P L C K H 

48 TMO 0 
"DC 2.5 V " 
- 3 . 0 V 

49 QDSE I " H " 
Input of " H " compulsorily makes outputs QDA-a to QDA-d into high 
impedance state. This input enables effective use of microprocessor 
input ports. 

50 TMOR I 
This appears when 
no synchronization 
is obtained over 
some frames. 

" N 20 mS 

Input of " L " compulsorily makes output TMO into high impedance 
state. Normally, it is connected to FSPS or FSLO. 

51 FSPS 0 

This appears when 
no synchronization 
is obtained over 
some frames. 

" N 20 mS Output to indicate the system sync state on the frame sync pattern. 
Becomes " H " when no sync pattern is given within the window of 
gate signal in N continuous frames on selection by input FSGL or 
FSGM. 

52 EFM2 I 
^ ^ ^ ^ j o . 2 M S Input of EFM signal regenerated from disc. The signal obtained by 

slicing the signal from the RF amp by the level comparator is directly 
input (asynchronous to signal PLCK). 

53 EFM1 I 

4.2 V 
Input for EFM signal regenerated from disc. Differently from input 
signal EFM2, this signal is synchronized to falling edge of signal PLCK 
phase-locked in the PLL circuit. 

53 EFM1 I ( P ) 0.2 
VI — y o . 4 v 
^ / 0 V 

Input for EFM signal regenerated from disc. Differently from input 
signal EFM2, this signal is synchronized to falling edge of signal PLCK 
phase-locked in the PLL circuit. 

54 PLCK I 

Clock pulse input for frame sync separation. This signal is fed from 
external PLL circuit based on HF signal reproduced from disc. This 
Clock pulse signal is locked to 4.32 MHz and have duty ratio of 50. 



•P-1100B II 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol I/O Waveform Description Remarks 

55 FSLO 0 

CO
 

LO
 CN 

O
 

When each system is in synchronization by the frame sync pattern, 
and when that input pattern is completely synchronized with the 
frame sync pattern in internal frame counter (the frame synchroniza­
tion necessarily has 588 pulses PLCK), " L " is output during the 
frame period. 

Not connected 

56 PBFS 0 
140 nS 

When " H " is output with a frame sync signal, demodulation data U 0 

to U 3 1 are transferred to TC9179 (IC6). If " H " which acts as an 
enable flag, symbol data U„ to U 3 1 transfer will be possible by MWRE. 

* Note 
Connected to PBFS 
(pin 2) of TC9179F 
(IC6) 

5 7 - 6 0 
6 2 - 6 5 

DBOO-
DB07 

0 
Outputs for demodulation data U 0 to U 3 1 in each frame. These are 
3-state outputs. When pin BOEN is " L " , data is output. DBOO (LSB) 
to DB07 (MSB) 

Note 
Connected to I/O 0 - 7 
( p i n s 1 9 - 2 6 ) o f 
TC9179F (IC6) 

5 7 - 6 0 
6 2 - 6 5 

DBOO-
DB07 

0 
( I 0.2 nS 

/ n \ / 

Outputs for demodulation data U 0 to U 3 1 in each frame. These are 
3-state outputs. When pin BOEN is " L " , data is output. DBOO (LSB) 
to DB07 (MSB) 

Note 
Connected to I/O 0 - 7 
( p i n s 1 9 - 2 6 ) o f 
TC9179F (IC6) 

5 7 - 6 0 
6 2 - 6 5 

DBOO-
DB07 

0 
Outputs for demodulation data U 0 to U 3 1 in each frame. These are 
3-state outputs. When pin BOEN is " L " , data is output. DBOO (LSB) 
to DB07 (MSB) 

Note 
Connected to I/O 0 - 7 
( p i n s 1 9 - 2 6 ) o f 
TC9179F (IC6) 

66 BOEN I 

I 
j ) i f 

3.8/tS 

Input for enable signal which turns ON the DBOO to BD07 bus driver. 

* Note 
Connected to BOEN 
(pin 4) of TC9179F 
(IC6) 

67 MWRE 0 

3 /iS 

Output for the enable signal which makes memory write enable. 
Becomes " L " at the timing at which data is set to the DBOO to DB07 
data transfer register. When pin BOEN is " H " and it becomes " L " 
when pin MWRE becomes " H " . 
After signal PBFS becomes " H " , it emits 32 outputs every 17 clock 
pulses PLCK. 

DBOO 

Table 2 - 3 - 3 A 

* Note Data are set to register and MWRE is changed to " L " from " H " . This means data are ready to be written into the external RAM. In this con­
dition, BOEN ( " L " active) from TC9179F turns bus driver on for 8-bit data DBOO to DB07 transfer. 
At the same time of DBOO to DB07 data transfer, PBFS signal is sent to TC9179AF as a frame sync signal. When PBFS is " H " , U„ to U 3 1 is 
output. 

Fig. 2 - 3 - 3 C E F M demodulation timing diagram 

8 9 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2 - 3 - 4 I C 6 ( T C 9 1 7 9 F ) Error correction 

Pin connection 

Fig. 2 - 3 - 4 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Block diagram 

Fig. 2 - 3 - 4 B T C 9 1 7 9 F Block diagram 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin functions 

Pin No. Symbol I/O Waveform Description Remarks 

27, 61 - - Voltage supply pin 

28, 62, 
67 -

\ 

GND pin 

2 PBFS I — 
Frame sync input. The symbol data period signal of each frame sent 
from TC9178F (IC8) is input. 

Connected to PBFS 
(pin 56) of TC9178F 
(IC8) 

3 MWRE I — 
Memory write request input which accepts MWRE signal from 
TC9178F (IC8) 

Connected to MWRE 
(pin 67) of TC9178F 
(IC8) 

4 BOEN 0 - Output enable. When signal MWRE from TC9178F (IC8) can be ac­
cepted, the control signal to release symbol data output DBOO to 
DB07 from Hi-impedance state is output. 

Connected to BUSE 
(pin 66) of TC9178F 
(IC8) 

5 - 1 4 , 
18 

AD0—AD9, 
AD10 

0 

\ 5 V 
0.2 

/ OV 
External RAM address data output. Connected to address data input 
of external RAM. 

5 - 1 4 , 
18 

AD0—AD9, 
AD10 

0 1 
0. MS 

\ 5 V 
0.2 

/ OV 
External RAM address data output. Connected to address data input 
of external RAM. 

15 R/W 0 ft 

3.4 nS 

Read/write signal output to external RAM. Connected to R/W input of 
external RAM. 
" L " = Read, " H " = Write 

16 CE2 0 
Chip enable 2 signal is output when external RAM is read or written. 
Connected to CE2 input of external RAM. 

Not connected 

17 CE1 0 

0.48 nS 

Chip enable 1 signal is output when external RAM is read or written. 
Connected to CE1 input of external RAM. 

1 9 - 2 6 
I / 0 - 7 -
l/O-O 

I/O Data bus line connected to l/O-O to 7 of external RAM and DB04 
-DB07. 

1 9 - 2 6 
I / 0 - 7 -
l/O-O 

I/O 
J0.2 /tS Data bus line connected to l/O-O to 7 of external RAM and DB04 

-DB07. 
1 9 - 2 6 

I / 0 - 7 -
l/O-O 

I/O 
\ / u V 

1 nS 

Data bus line connected to l/O-O to 7 of external RAM and DB04 
-DB07. 

Table 2 - 3 - 4 A 

92 



DP-1100B II 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Table 2-3-4A 

9 3 

Pin No. Symbol I/O Waveform Description Remarks 

29 ALGC I -
Process selection input of C2 correction section. Selects the process 
algorithm for the frame in which detection of error symbol is not 
possible in C2 correction section. It is " L " in normal operation. 

Connect to system 
GND. 
(Normal position) 

3 0 - 3 3 AT=0~ 
AT-3 

I/O -
Digital attenuator I/O controlled by signal WDCK 
W D C K = " L " , outputs internal digital attenuator level 
W D C K = " H " , reads external control data for digital attenuator. 
(AT-3 is not connected.) 

34 MUT-1 I -
Muting control input of the automatic control section of the internal 
digital attenuator. 
At " L " , attenuation amount increases (finally, it becomes digital 
" 0 " ) . At " H " , attenuation amount decreases (it shifts to 0 dB side). 

35 MUT-01 0 - Muting 1 output. Outputs an " L " signal when burst error over 64 
frames or buffer-over of jitter absorption memory is detected. 

36 MUT-02 0 - Muting 2 output. Outputs an " L " signal when deinterleave error is 
detected over 3 continuous frames. 

37 I - C )utput data parallel/serial selection input. 
37 P/S SE I - C 

L" = parallel ou tpu t , | "H" = serial output.] 

38 DA-0 0 - Not connected 38 DA-0 0 - P/S SE = " L " P/S SE = " H " 
Not connected 38 DA-0 0 -

Outputs LSB of 8-bit data. Outputs serial data from LSB. 
Not connected 38 DA-0 0 - Not connected 

39 DA-1 0 - Not connected 39 DA-1 0 -
P/S SE = " L " P/S SE = " H " 

Not connected 39 DA-1 0 - Outputs the second bit from 
LSB of 8-bit data. 

Outputs correction flag of 8 
bits of MSB side. 

Not connected 39 DA-1 0 - Not connected 

40 DA-2 0 - Not connected 40 DA-2 0 -
P/S SE = " L " P/S SE = " H " 

Not connected 40 DA-2 0 - Outputs the third bit from LSB 
of 8-bit data. 

Outputs correction flag of 8 
bits of LSB side. 

Not connected 40 DA-2 0 - Not connected 



DP-1100B II 
2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol I/O Waveform Description Remarks 

4 1 , 42 NC - - Not connected. 

43 DA-3 0 - Not connected 43 DA-3 0 -
P/S SE = " L " P/S S E = " H " 

Not connected 43 DA-3 0 - Outputs the fourth bit from LSB 
of 8-bit data. 

Outputs a " H " signal when 
correction flag of LSB side is 
set side with level of MSB side 
at - 3 0 dB. 

Not connected 43 DA-3 0 - Not connected 

44 DA-4 0 - Not connected 44 DA-4 0 -
P/S SE = " L " P/S SE = " H " 

Not connected 44 DA-4 0 - Outputs the fifth bit from LSB 
of 8-bit data. 

1 MCK output. 
Outputs the clock signal 
(1.058 MHz) obtained from 
2-division of signal CK2M. 

Not connected 44 DA-4 0 - Not connected 

45 DA-5 0 - Not connected 45 DA-5 0 -
P/S SE = " L " P/S S E = " H " 

Not connected 45 DA-5 0 -
Outputs the sixth bit from LSB 
of 8-bit data. 

APL output. Outputs R-channel 
aperture signal. 

Not connected 45 DA-5 0 - Not connected 

46 DA-6 0 - Not connected 46 DA-6 0 -
P/S SE = " L " P/S SE = " H " 

Not connected 46 DA-6 0 - Outputs the seventh bit from 
LSB of 8-bit data. 

APL output. 
Outputs L-channel aperture 
signal. 

Not connected 46 DA-6 0 - Not connected 

47 DA-7 0 
/ T T - T V V 

47 DA-7 0 
/ T T - T V V 

P/S SE = " L " P/S SE = " H " 

47 DA-7 0 
Outputs MSB of 8-bit data. Outputs music data in serial 

from MSB. 

47 DA-7 0 

48 BCK 0 
Bit clock pulse is output when serial data is output. Thus, serial data is 
output in synchronization with the rising edge of this clock pulse (1.4 
MHz). 

48 BCK 0 ( )0.2pS 
\ - _ _ / n \/ 

Bit clock pulse is output when serial data is output. Thus, serial data is 
output in synchronization with the rising edge of this clock pulse (1.4 
MHz). 

48 BCK 0 
Bit clock pulse is output when serial data is output. Thus, serial data is 
output in synchronization with the rising edge of this clock pulse (1.4 
MHz). 

Table 2 - 3 - 4 A 
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Table 2-3-4A 

9 5 

Pin No. Symbol I/O Waveform Description Remarks 

49 MLCK 0 
MSB/LSB clock pulse output. Outputs the clock signal (176.4 kHz) 
obtained from 8-division of signal BCK, which is used as a set clock 
pulse when 8-bit parallel data is output. Not connected 

50 WDCK 0 c r r n N 5 v 

5/tS 
i -LLJ/O V 

Word clock pulse output. Outputs the clock signal (88.2 kHz) obtain­
ed from 16-division of signal BCK, which indicates the output period 
of one word. 

51 L/RG 0 

Sampling frequency output. Outputs the clock signal (44.1 kHz) ob­
tained from 2-division of signal WDCK, which indicates the data out­
put channel. 
" L " = L channel, " H " = R channel. 

52 X-0 0 
4.26 V 

^ — ~ \ ( X _ 1 ) 

/ \ 5 V 

(f \ l\ A I ( X _ f > ) 

X'tal OSC connection pins. X'tal OSC is connected to generate the 
clock signal required in the system. 
(Feedback resistance and amp incorporated) 
X'tal OSC frequency = 8.4672 MHz 53 X-1 I 

\ALALy o v 
0.05 tiS 

X'tal OSC connection pins. X'tal OSC is connected to generate the 
clock signal required in the system. 
(Feedback resistance and amp incorporated) 
X'tal OSC frequency = 8.4672 MHz 

54 CKSE I -

Selection pin which informs X'tal OSC frequency. 
(Pullup resistance incorporated) 

| " H " or open = 8.4672 MHz,| 
" L " = 4.2336 MHz 

55 CK4M 0 
TTT\ 5 V 

10.2 pS 
- L ^ / 0 V 

4 MHz clock pulse output. Outputs 4.2336 MHz, which is also used 
as the clock signal for microprocessor. 

56 CK2M 0 
•A 5 V 

I0.2 pS 
-L -y o v 

2 MHz clock pulse output. Outputs 2.1162 MHz, which is used as 
the clock signal for TC9178F (IC8). 

Connected to C21K 
(pin 7) of TC9178F 
(IC8) 

57 TES1 

I 
Test pins (pullup resistance incorporated) 
In normal operation, it is " H " or open. 

58 TES2 

I 
Test pins (pullup resistance incorporated) 
In normal operation, it is " H " or open. 

59 COFS 0 c 
44 /tS 

rrK 5 v 

)5o ns 

- W o v 

90 nS 

Frame period signal output. Outputs corrected frame period signal. 

file:///ALALy
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin No. Symbol I/O Waveform Description Remarks 

60 DSLP 0 
/ 1 3 8 ^ S \ 5 v 

( 50 nS 
—-y 0 V 

Data status signal output. (Error information signal output) 

63 DAST 0 
VI i i 11 11/ o V 

138 nS 

Data status signal output. (Error information signal output) 

64 D I V - 0 

138 ixS 

Buffer memory status output. 
Outputs an " H " signal when the jitter absorption buffer memory 
enters range of + 2 or + 3 frames in its capacity of ± 4 frames. 
This output is connected to pin DIV- of TC9178F (IC8) to lower the 
disc motor revolution. 

Connected to DIV — 
(pin 5) of TC9178F 
(IC8) 

65 DIV + 0 

138 nS 

Buffer memory status output. 
Outputs an " H " signal when the jitter absorption buffer memory 
enters range of —2 or —3 frames in its capacity of ± 4 frames. 
This output is connected to pin DIV+ of TC9178F (IC8) to raise the 
disc motor revolution. 

Connected to DIV + 
(pin 4) of TC9178F 
(IC8) 

66 BUSE 1 

Buffer selection input pin. 
Selects the output condition of DIV —/DIV + . 
At " H " , D iv± output are made when the buffer memory enters 
range of ± 2 frames. |At " L " , D iv± output are made when it enters 

66 BUSE 1 

range of ± 3 framesj 

Table 2 - 3 - 4 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2 - 3 - 5 I C 1 2 ( M B 8 8 2 0 1 - 1 1 5 K ) S V C mircoprocessor 

Pin connection diagram 

Fig. 2 - 3 - 5 A 

Block diagram 

Fig. 2 - 3 - 5 B 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin functions 

Pin No. Port name 
Signal 
name 

I/O Initial value Description 

9 RO SVC (A) 0 Output for focus offset amount control data to Q102 (SVC circuit) bit 0 

10 R1 SVC (B) 0 

0 

Output for focus offset amount control data to Q102 (SVC circuit) bit 1 

11 R2 SVC (C) 0 

0 

Output for focus offset amount control data to Q102 (SVC circuit) bit 2 

12 R3 0 Output for focus offset amount control data to Q102 (SVC circuit) bit 3 

13 R4 TEP I 1 Input for focus offset amount 1-level shift request signal. 
During execution of kick operation, becomes " L " to perform 1-level shift. 

14 R5 RFES I 1 
Input for SVC operation (counting the number of errors) halts request signal. 
When track jump occurs, becomes " H " . After that, stops operation for 1.2 msec. 

1 R6 CIER I 1 Input for block error signal from IC11. 
When block error occurs, becomes " H " . 

2 R7 COFS I 1 
Input for corrected frame period signal (7.35 kHz square wave) from IC6. 
At the point when it becomes " H " signal CIER is judged. 

3 R8 EOF* 0 1 
Output for focus offset amount control data to Q102 
(TC4051BP) Not used. bit 1 

4 R9 EOF* 0 1 Not used. Grounded. 

5 R10 STAT I/O 1 

SVC operation start/stop control, which is connected to IC15 (TMP4740N). 
When a " H " signal is input, operation starts, while when a " L " signal is input, operation 
stops. In addition, when offset amount adjustment is complete, it output a " L " signal 
with a duration of 3.4 msec. 

6 R11 EXSEL I 1 Not used. Grounded. 

7 CK2M I Clock pulse input. 

8 V „ GND pin 

15 RESET I Initialize signal input. 

16 - Power 
supply 

Power supply ( + 5 V) pin. 

Table 2 - 3 - 5 A 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Operation of I C 1 2 ( M B 8 8 2 0 1 ) 

IC12 ( M B 8 8 2 0 1 ) is the CPU to cont ro l focus offset a m o u n t 

against temperature change , etc. (This contro l operat ion is 

te rmed SVC operat ion for short . ) 

Focus offset a m o u n t is cont ro l led by contro l of bilateral sw i tch 

Q 1 0 2 (TC4051BP) th rough SVC ( A ) = S V C (C) and OFINH. 

The fo l low ing table shows the relat ionship be tween each 

ports and offset level. 

^ ^ \ P o r t s 

Level 
OFINH SVC (A) SVC (B) SVC (C) Remarks 

2 0 0 1 0 
1 0 1 0 0 
0 0 0 0 0 Initial select offset level 
7 0 1 1 1 
6 0 0 1 1 
5 0 1 0 1 
4 0 0 0 1 
3 0 1 1 0 
INH 1 X X X 

As s h o w n in the tab le, the offset level can be set to 8 levels. 

The offset level is de termined by the a m o u n t of NFB to the 

focus error amp Q 1 0 3 , i.e. the value of resistor is changed by 

bilateral swi tch cont ro l led by SVC (A) to (C), OFINH. The 

fo l low ing out l ines the focus offset a m o u n t ad jus tment pro­

cedure . 

Fig. 2 -3-5C shows that , start ing f r om the initial offset level, 

coun t ing of number of b lock errors executed f rom level 0. 

The offset level is s tepped d o w n one by one till the coun t ex­

ceeds 2 0 0 0 (in this case N = A > 2 0 0 0 at level 3 ) . From the 

level of w h i c h the coun t exceeded 2 0 0 0 , the offset level is 

s tepped up 3 levels (in this case to level 6: N = B) for enough 

c learance marg in for b lock error numbers . This level is ma in ­

ta ined till the end of p layback unless the disc is changed or 

s topped. 

For coun t ing of the number of block errors, the number of 

t imes by w h i c h b lock error signal CIER f rom IC11 

(TC4094BP) generated in synchronizat ion w i th correct ion 

f rame per iod signal COFS (7 .35 kHz square wave) f rom IC6 

(TC9179F) becomes " H " is coun ted . 

Reference value N 
(in this system, 
N = 2000/sec) 

Initial offset level 

Fig. 2 - 3 - 5 C 

Measurement of the number of b lock errors at each offset 

level is done by 2 5 6 x 6 samples (rising edges of signal 

COFS). Normal ly , this measurement is comp le ted in approx. 

0 .2 sec. In add i t ion , w h e n signal RFES becomes " H " (when 

track j u m p occurs ) , the measurement is halted for approx. 

1.2 msec. 

Start and stop of this SVC ad jus tment operat ion is cont ro l led 

by IC15 ( T M P 4 7 4 0 N ) . In this case, w h e n STAT becomes 

" H " , th is operat ion starts, wh i le w h e n it becomes " L " , the 

operat ion stops and focus offset a m o u n t returns to the set 

value before ad jus tment . Further, w h e n the operat ion is c o m ­

plete, STAT outputs an " L " signal w i th a durat ion of abou t 

3 .4 msec to in fo rm IC15 (TMP4740N) of comp le t i on . 

Judges error. With error: " H " 

Fig. 2 - 3 - 5 D 

9 9 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2 -3 -6 I C 1 4 ( T C 5 5 1 4 P ) T . O . C . Memory 

Pin connection diagram 

Fig. 2 - 3 - 6 A 

1 0 0 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Pin functions of external R A M I C 1 4 ( T C 5 5 1 4 P ) 

Pin 
No. 

Port pin 
name 

Signal 
name I/O Initial 

value Description 

5 AO AO I Address input from IC15 (TC4740N) (X32-1010-11) bitO 

6 A1 A1 I Address input from IC15 (TC4740N) (X32-1010-11) bit 1 

7 A2 A2 I Address input from IC15 (TC4740N) (X32-1010-11) bit 2 

4 A3 A3 I Address input from IC15 (TC4740N) (X32-1010-11) bit 3 

3 A4 A4 I Address input from IC15 (TC4740N) (X32-1010-11) bit 4 

2 A5 A5 I Address input from IC15 (TC4740N) (X32-1010-11) bit 5 

1 A6 A6 I Address input from IC15 (TC4740N) (X32-1010-11) bit 6 

17 A7 A7 I Address input from IC15 (TC4740N) (X32-1010-11) bit 7 

16 A8 A8 I Address input from IC15 (TC4740N) (X32-1010-11) bit 8 

15 A9 A9 I Address input from IC15 (TC4740N) (X32-1010-11) bit 9 

14 1/01 DO I Data in/output from IC15 (TC4740N) {X32-1010-11) bitO 

13 I/02 D1 I/O Data in/output from IC15 (TC4740N) (X32-1010-11) bit 1 

12 I/03 D2 I/O Data in/output from IC15 (TC4740N) (X32-1010-11) bit 2 

11 I/04 D3 I/O Data in/output from IC15 (TC4740N) (X32-1010-11) bit 3 

10 R/W I Read/write control signal input. " H " = Read, " L " = Write 

8 CE I Chip enable signal input (active " L " ) 

9 GND Ground Ground 

18 V D D 
Power supply Power supply pin ( + 5 V) 

Table 2 - 3 - 6 A 

Control of external R A M I C 1 4 ( T C 5 5 1 4 P ) 
The external RAM is prov ided w i th the fo l low ing data storage 

areas. Di f ferent data are wr i t ten or read by contro l of 

microprocessor ports R6, P1 and R5 (R52, R53) (address 

des ignat ion) , port R7 (data I/O), port P2 (P20) (wr i te/read 

contro l ) or por t P2 (P21) (chip enable) . (Refer to " P i n func­

t ions of I C I 5 " , Table 2-3-1 A. ) 

(1) Area of lead-in data (play start t ime of each tune and 

read-out start t ime) 

(2) Area of tune No. data (TNO, X) of preset channels (CH 1 

- 16) 

(3) Area of play t ime data of each preset channel 

(4) Area of total play t ime of each channel 

First, the me thod of access to the area of read-in data (Area 

(1)) is descr ibed. 

As s h o w n in Table 2 -3 -6A , IC14 is so conf igured that row 

address is designated by microprocessor ports R52 and R53 , 

LSB data of c o l u m n address by 4 ports R6, and MSB data of 

c o l u m n address by 4 ports P 1 . Here, the microprocessor is 

p r o g r a m m e d so that the binary convers ion value of the point 

data (tune No.) w h i c h is read, in reading the lead-in data, is 

set as c o l u m n address. A c o m p a c t disc can record up to a 

m a x i m u m of 99 tunes. Thus , area of co l umn addresses H '01 

to H '63 ( H ' before the number or a lphabet means that they 

are expressed in hexadec imal ) is used as save area of lead-in 

data (Area (1)) . ( read-out start t ime data is saved in code ad ­

dress H '64 . ) 

In combina t ion w i th the c o l u m n address determined in this 

manner , the 10 ' s digi t of minutes data of play start t ime is 

saved in address 0 of the row address given by ports R52 and 

R53 , the 1's digi t of minutes data is saved in address 1 , the 

10 ' s digi t of seconds data in address 2 , and the 1 ' digi t of 

seconds data in locat ion 3. This operat ion t im ing is s h o w n in 

Fig. 2 -3 -6B. The remain ing three areas (2) , (3) and (4) relate 

w i th preset channels . For channe l preset t ing, a data save area 

for 16 channels is needed. To meet this need, the area of co l ­

umn addresses H '80 -H 'FF is d iv ided into 16 sect ions. As 

shown in Table 2 -3 -6B , four w o r d s of index LSB data, index 

MSB data, TNO LSB data and TNO MSB data (Area (2)) are 

saved in row address 0 in order f r o m the head c o l u m n ad­

dress of each sect ion, four w o r d s of 1 's digi t of seconds data, 

10 's digi t seconds data , 1's digi t of minutes data and 10 ' s 

digit of minutes data (Area (3)) are in row address 1 , and five 

words of 1 's digi t of seconds data , 10 ' s digit of seconds digi t 

data, 1's digi t of minutes data , 10 ' s digi t minutes data and 

100 ' s digi t of minutes data (Area (4)) are in row address 3. 

Fig. 2 -3-6C shows this operat ion t im ing . 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

External R A M IC 1 4 ( T C 5 5 1 4 P ) map RAM capacity, 1023 words Capacity used, 626 words | j j j ] ^ 4 b i t 

Column address R53, R52 (Row address) 
Data contents 

R1 R6 0 1 2 3 
Data contents 

0 0 

0 1 10 MIN 1 MIN 10 SEC 1 SEC TNO. 1 

0 
I 
I 
I 
I 
I 
I 
I 
6 

2 
I 
I 
I 
I 
I 

1 

10 MIN 1 MIN 
I 
I 
I 
I 
I 
I 
I 

10 SEC 1 SEC TNO. 2 

TNO. 97 

6 2 10 MIN 1 MIN 10 SEC 1 SEC TNO. 98 

6 3 10 MIN 1 MIN 10 SEC 1 SEC TNO. 99 

6 4 10 MIN 1 MIN 10 SEC 1 SEC Read-out start time 

6 
I 
7 

5 
I 
8 

Unused 

7 9 
Unused 

CH CNTL 
Number of memories 

7 A 
Unused 

CH CNTH 
Number of memories 

8 0 INDEX L 1 SEC 1 SEC 

Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 

8 1 INDEX H 10 SEC 10 SEC 

Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 

8 2 TNO. L 1 MIN 1 MIN 

Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 

8 3 TNO. H 10 MIN 10 MIN 
Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 
8 4 

Unused 

100 MIN 
Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 
8 5 

Unused 
Unused 

Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 

8 6 
Unused 

Unused 

Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 

8 7 

Unused 
Unused 

Unused 

CH1 

CH DATA 

CH TIME 

TOTAL TIME 

8 8 INDEX L 1 SEC 1 SEC 

Unused CH 2 

8 9 INDEX H 10 SEC 10 SEC 

Unused CH 2 

8 A TNO. L 1 MIN 1 MIN 

Unused CH 2 
8 B TNO. H 10 MIN 10 MIN 

Unused CH 2 
8 C 

Unused Unused 

100 MIN 
Unused CH 2 

8 D 
Unused Unused 

Unused 

Unused CH 2 

8 E 
Unused Unused 

Unused 

Unused CH 2 

8 F 

Unused Unused 
Unused 

Unused CH 2 

9 0 

The same as in 8-8 to 8-F is repeated. Unused 

CH 3 

CH 16 

I I The same as in 8-8 to 8-F is repeated. Unused 

CH 3 

CH 16 F F 

The same as in 8-8 to 8-F is repeated. Unused 

CH 3 

CH 16 

<CH DATA> < C H T I M E > <TOTAL TIME> 

Table 2 - 3 - 6 B 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

T h e operation timing w h e n play start time data of 5 3 min 
41 s e c is written on the point data of tune 2 0 which is read 
out in reading the read-in data. 

Fig. 2 - 3 - 6 B 

* As ment ioned above, the binary convers ion data of the 

po in t data read out is used as co l umn address. 

There fore , in this case (tune 2 0 ) , the co l umn address is 

H ' 1 4 . 
* * Data is wr i t ten or read in order f r o m sec digit . 

1 0 3 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Operation timing w h e n channel -16 total play time data of 
9 5 min 3 4 s e c is written 

Fig. 2 - 3 - 6 C 

• T h e head c o l u m n address for each channel is represented 

by a hexadec imal number . For this purpose, the result of 

subt ract ion by 1 f r o m channel data (CH 1 to CH 16) is c o n ­

ver ted to a hexadec imal number , to w h i c h H '80 is then add­

ed . Thus , the result of this addi t ion is used as this head co l ­

u m n address. In this case (CH 16) , therefore, the head co l ­

u m n address is H 'F8. 

0 4 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

2-3-7 IC26 (^PD4053BC) 

Pin connection 

Fig. 2 - 3 - 7 A 

Block diagram 

Fig. 2 - 3 - 7 B 
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2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

Turn table 

An emphasized — 
(Q6 is turned off) 

Not an emphasized-
(Q6 is turned on) 

Control inputs 
" O N ' ' Channel 

INHIBIT C B A 
" O N ' ' Channel 

L L L L Z 0 , Y 0 , X 0 

L L L H Z 0 , Y 0 , X t 

L L H L Z0- Yi , X 0 

L L H H Z 0 , Yi , Xj 

L H L L Z i , Y 0 , X 0 

L H L H Zi . Y 0, X x 

L H H L Zi , Y i , X 0 

L H H H z „ Y i , X x 

H X X X NONE 

" H " : High level 
"L": L o w level 
" X " : "H" or " L ' 

Table 2 -3 -7 
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2-4 Display PC board (X25-2020-00) 

2-4-1 IC1 ( T M P 4 7 C 4 1 N ) display microprocessor 

Pin connection diagram 

Fig. 2 - 4 - 1 A 

l 
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Pin functions 

Pin 
No. Port name 

Signal 
name I/O Initial value Description 

1 

R4 

R40 LA 0 

* 

(Anode) Anode A 

2 

R4 

R41 LB 0 

* 
(Anode) Anode B 

3 

R4 

R42 LC 0 

* 
(Anode) Anode C 

4 

R4 

R43 LD 0 

* 

(Anode) Anode D 

5 

R5 

R50 FSI 0 

0 

FL display tube data (Anode) Anode I 

6 

R5 

R51 FSJ 0 

0 

FL display tube data (Anode) Anode J 

7 

R5 

R52 FSK 0 

0 

FL display tube data (Anode) Anode K 

8 

R5 

R53 FD1 0 

0 

FL display tube data (Grid) Bit 1 

9 

R6 

R60 FD2 0 

0 

FL display tube data (Grid) Bit 2 

10 

R6 

R61 FD3 0 

0 

FL display tube data (Grid) Bit 3 

11 

R6 

R62 FD4 0 

0 

FL display tube data (Grid) Bit 4 

12 

R6 

R63 FD5 0 

0 

FL display tube data (Grid) Bit 5 

13 

R7 

R70 FD6 0 

0 

FL display tube data (Grid) Bit 6 

14 

R7 

R71 FD7 0 

0 

FL display tube data (Grid) Bit 7 

15 

R7 

R72 FD8 0 

0 

FL display tube data (Grid) Bit 8 

17 

R7 

R73 FD9 0 

0 

FL display tube data (Grid) Bit 9 

17 

P1 

P10 FSA 0 

* 

FL display tube data (Anode) Anode A 

18 

P1 

P11 FSB 0 

* 
FL display tube data (Anode) Anode B 

19 

P1 

P12 FSC 0 

* 
FL display tube data (Anode) Anode C 

20 

P1 

P13 FSD 0 

* 

FL display tube data (Anode) Anode D 

22 

P2 

P20 FSE 0 

* 
FL display tube data (Anode) Anode E 

23 

P2 

P21 FSF 0 

* 
FL display tube data (Anode) Anode F 

Table 2 - 4 - 1 A 
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Pin 
No. Port name 

Signal 
name I/O Initial value Description 

24 

P2 

P22 FSG 0 

* 
FL display tube data (Anode) Anode G 

25 

P2 

P23 FSH 0 

* 
FL display tube data (Anode) Anode H 

26 

KO 

KOO KSO I 

* 

Key matrix input data BitO 

27 

KO 

K01 KS1 I 

* 
Key matrix input data Bit 1 

28 

KO 

K02 KS2 I 

* 
Key matrix input data Bit 2 

29 

KO 

K03 KS3 I 

* 

Key matrix input data Bit 3 

35 

R8 

R80 "IRQ I/O 1 

I/O for control signal of data transmission/reception with IC15 (X32 board). 
Outputs the interrupt pulse signal to IC15 (X32) when data is transmitted. 
Receives the interrupt pulse signal generated by IC 15 (X32) after completion 
of data reception. 

36 

R8 

R81 FSEL I 1 Input for A-PAUSE/M-SCAN selection signal. 
Selects the A-PAUSE function at " H " , and the M-SCAN function at " L " . 

37 

R8 

R82 REM I 1 
Input for remote control signal. 
This signal is input in the PPM system using NEC remote control IC 
/tPD1943G. Reception processing is made in its reading edge. 

38 

R8 

R83 TP I/O 1 

TP in ut ' n p U t t i m e r p ' a y s e l e c t ' o n signal. 
input ^ " H " , timer play function turns OFF. 

38 

R8 

R83 TP I/O 1 
CHIRP output Output for chirp sound control signal. 

(Not connected) Becomes " H " for approx. 0.072 sec after pressing the key. 

39 

R9 

R90 DAT 12 I/O 1 
I/O for control signal of data transmission/reception with IC15 (X32). 
Works for transmission of data signal from IC15 (X32) to IC1 (X25-2020). 

40 

R9 

R91 DAT21 I/O 1 

I/O for control signal of data transmission/reception with IC15 (X32). 
Becomes " H " during transmission of data signal from IC 15 (X32) to IC1 
(X25-2020). In reverse communication, works for transmission of data signal 
from IC1 (X25-2020) to IC15 (X32). 

41 

R9 

R92 SCK I/O 1 

I/O for control signal of data transmission/reception with IC15 (X32). 

- H - 3 2 pS 

Shifts the shift lock signal for data reception (two-way) in units of 4 bits at a 
time. 

Table 2 - 4 - 1 A 
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Pin 
No. Port name 

Signal 
name I/O Initial value Description 

21 v „ 
Power 
supply Power supply (0 V) 

30 - TEST I Not used (Connected to \ZSs) 

31 I OSC connection pin 

32 Xot/r 0 OSC connection pin 

33 RESET I Initialize signal input 

34 HOLD I Not used (Connected to VDD) 

42 v „ , 
Power 
supply Power supply ( + 5 V) 

Table 2 - 4 - 1 A 

Operation of IC1 ( T M P 4 7 C 4 1 N ) display board 
X 2 5 - 2 0 2 0 - 0 0 

1) Different display div is ions. . .Key s c a n and key s e n s e 
sect ion 

T M P 4 7 C 4 1 N (IC1), a CMOS version of T M P 4 7 4 0 N (ICI 5 

NMOS) , has the same func t ion as T M P 4 7 4 0 N except that it 

has 1/2 the execut ion speed. In addi t ion provided w i th 2 0 

pins of h igh dielectr ic st rength ou tpu t ports, it is capable of 

direct ly dr iv ing the FL display tube w i t h o u t driver. 

A total of 8 3 e lements ; the 9-digi t FL display tube (wh ich 

consists of 8 digi t number display uni ts, 11 mode display 

lamps and 16 channel display lamps) are dynamica l ly dr iven 

by IC1 ( T M P 4 7 C 4 1 N ) . Table 2 -4 -1B shows the display 

matr ix of the FL display tube. 

Pins FSA-FSK cor respond to anode segments a to k of FL 

display tube and pins FD1 to FD9 to the gr id pins of the 

respect ive display digi ts. For key scan , 1 0 3 3 . 6 Hz obta ined 

f r o m 4096-d iv i s ion of the reference c lock signal f requency 

4 . 2 3 3 6 MHz is used as the scan f requency . The system in 

w h i c h scan is made to gr id G9 alone tw ice in one cycle is 

emp loyed because of w ide display area, etc. Accord ing ly , 

scan to total 10 digits is made , and the effective scan f re­

quency per digi t is 1 0 3 . 4 Hz. This scan to the 10 digits is 

per formed in the order of 1st digi t (FD1) — 2nd digi t (FD2) — 

3rd digi t (FD3) - 4 th digi t (FD4) - 9 th digi t (FD9) - 5th 

digi t (FD5) - 6 th digi t (FD6) - 7 th digi t (FD7) - 8 th digi t 

(FD8) — 9th digi t (FD9), in w h i c h the a m o u n t of change in 

the br ightness of each digi t is suppressed low. Fig. 2 -4 -1B 

shows the operat ion t im ing for each segment and each digi t , 

and Table 2-4-1C shows the main func t ion of each display 

div is ion. 

This system has 2 4 non- lock type mechanica l keys. The non-

lock type keys are arranged in a key matr ix , as shown in Fig. 

2 -4-1C. 

For key scan to the key matr ix s h o w n in Fig. 2 -4 -1C, digi t 

pulses ( F D 4 - F D 9 ) are used as key matr ix scanning pulse. 

In add i t ion, after pressing a key except the t imer s tandby 

sw i t ch , an " H " signal appears at por t pin R83 (CHIRP) dur ing 

approx. 0 . 0 7 2 sec. 

0 



2. IC OPERATION OF EACH CIRCUIT AND PIN DESCRIPTION 

o . 9 6 8 m s e c Fig. 2 - 4 - 1 B Timing diagram for each segment and digit 

11 

Fig. 2 -4 - 1B Display matrix in F L tube display sect ion 
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Table 2 - 4 - 1 C 

1 2 

Lamp name Main function 

Display section 

8-digit number display division. Normally, displays the address data during play. The respective pairs of 2 digits from the 
left show TNO, X, MIN, and SEC in order. However, when the tray is opened, all digits go off. In addition, when a 
numeral key or the M-READ key is operated, TNO and X (X may not be displayed) alone are displayed, and MIN and SEC 
are blanked. Then, during search, TNO and X (X may not be displayed) blink, and MIN and SEC go off. The display for­
mat is shown below: 

O N ~ i ~/ C J C" C : Z!77 O C D 
U L J l / /__/ _D O /._./ C D _D 
0 1 2 3 4 5 6 7 8 9 

Fig. 2 - 4 - 1 C Simplified diagram of key matrix 

Fig. 2 - 4 - 1 D 
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Digit FD 4 (R62) FD 5 (R63) FD 6 (R70) 

Port name Signal 
name 

Pin No. 11 12 13 

KOO KS 0 26 1 0 0 0 1 0 0 0 1 0 0 0 

K 0 
K01 KS 1 27 0 1 0 0 0 1 0 0 0 1 0 0 

K 0 
K02 KS 2 28 0 0 1 0 0 0 1 0 0 0 1 0 

K03 KS 3 29 0 0 0 1 0 0 0 1 0 0 0 1 

Accept key 0 1 2 3 4 5 6 7 8 9 TIME 
OPEN 

CLOSE 

Digit FD 7 (R71) FD 8 (R72) FD 9 (R73) 

Port name Signal 
name 

Pin No. 14 15 16 

KOO KS 0 26 1 0 0 0 1 0 0 0 1 0 0 1 

K 0 
K01 KS 1 27 0 1 0 0 0 1 0 0 0 1 0 0 

K 0 
K02 KS 2 28 0 0 1 0 0 0 1 0 0 0 0 0 

K03 KS 3 29 0 0 0 1 0 0 0 1 0 0 1 1 

Accept key PLAY PAUSE STOP REPEAT FF REV UP DOWN CLEAR 
ME­

MORY 
M-READ 

ALL 

CLEAR 

Fig. 2 - 4 - 1 E K e y matrix input w h e n key is pressed 

1 
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2) Remote control reception data processing 
The remote cont ro l t ransmit ter in this sys tem, in w h i c h the 

key matr ix s h o w n in Fig. 2 -4 -1F is connec ted to remote c o n ­

trol t ransmiss ion IC / *PD1943G, per forms signal t ransmission 

in PPM (Pulse Posit ion Modula t ion) by infrared LEDs. Recep­

t ion data processing is made by the l ight receiver c i rcui t . The 

PPM signal received by photo d iode (PH302B) is ampl i f ied , 

wave fo rm-shaped and fed to pin R82 of IC1 (X25) to be 

t ransduced to electr ical s ignal . Fig. 2-4-1G shows the recep­

t ion signal f o rma t f r o m the remote cont ro l t ransmit ter . 

W h e n a key is pressed, the leader code w i th 9 msec " L " 

per iod and 4 . 5 msec " H " per iod is input first. This code is us­

ed for the preparat ion pulse indicat ing that data wi l l be receiv­

ed f rom this t ime o n . Next, total 3 2 bits are input , w h i c h in­

c lude cus tom code (8 bi ts), inversion code (8 bits) of the 

cus tom code , data code (8 bits) and inversion code (8 bits) of 

the data code . 

Code bits " 0 " and " 1 " are d ist inguished by periodical length 

s h o w n in Fig. 2 -4 -1G . In add i t ion , w h e n a key is pressed c o n ­

t inuously , the ou tpu t after 108 msec does not become the 

same code as before. Thus , leader codes a lone, each w i th 9 

msec " L " per iod and 2 . 2 5 msec " H " per iod, appear c o n ­

t inuously. 

In this sys tem, the fal l ing edge of the recept ion signal is 

detected by interrupt func t ion ( INT1) of IC1 (TMP47C41N) 

and then the t ime till the next fal l ing edge is measured. 

Thereby, the codes and data ment ioned previously are 

recognized. 

The above t ime measurement is made by count ing internal 

pulses in the internal t imer , in w h i c h internal pulse appears 

every 0 . 2 4 2 msec periodical ly. Here, the value f r o m div iding 

the t ime cor respond ing to each code or data by 0 . 2 4 2 msec, 

i.e., the number of internal pulses, is shown be low: 

Data " 0 " = 1 .125 msec - 4 .7 

Data " 1 " = 2 .25 msec - * 9 .3 

Leader code = 13 .5 msec — 5 5 . 8 

W h e n key is pressed cont inuously = 9 6 . 1 9 msec — 3 9 7 . 5 

From this point , this system sets each code or data accord ing 

to the number of internal pulses as fo l lows: 

Number of internal pulses 

1 to 6 data " 0 " 

7 to 17 data " 1 " 

4 1 6 or more key released 

Others N e w CODE recept ion start 

Fig. 2 - 4 - 1 F Simplified diagram of key matrix in remote control transmitter 
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3. OPERATION OF MAIN MICROPROCESSOR 

3-1 OPERATION OF CPU 1 (IC15) 
CPU 1 (main microprocessor) has many roles. The fo l low ing 

descr ibes the main ones. 

3-1-1 Tray c lose operation 
The microprocessor sends a mechan ism contro l instruct ion to 

servo PCB IC15 (TC15G) and per forms this operat ion wh i le 

mon i to r ing the mechan ism cond i t ion by swi tches. Fig. 3 -1A 

shows the operat ion f l ow chart . 

Fig. 3 - 1 A Operation f low chart 
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3 -1 -2 Disc presence /absence detection 3 -1 -3 D isc surf ace/rear judgement 
W i t h a disc on the tray, w h e n the laser beam is just f ocused , Fig. 3 -1B shows the operat ion f l ow chart . W o r d s at the left of 

pin DOK of CN2 becomes " L " so this detect ion can be made. some steps denote pin names of IC15. 

The p ickup lens is moved fo rwards and backwards by signal 

FSRCH (2 .5 Hz) to search for the focus ing point . Thus , w h e n 

pin DOK does not become " L " even after 2 cycles of this 

s ignal , the mic roprocessor judges that no disc is present. 

Fig. 3 - 1 B Operation f low chart 
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3 -1 -4 Lead-in data reading section 
Before lead-in data reading opera t ion , the p ickup is located at 

the point at w h i c h swi tch SLT (S003) is turned OFF by tray 

close opera t ion . This point refers to the beginn ing of the disc 

p rogram area. The p ickup is moved backwards about 2 ~ 

3 m m f r o m this point to the center of the disc lead-in area by 

backward kick operat ion and lead-in data reading starts. 

W h e n reading canno t be comp le ted even after approx. 2 0 

sec, reading is s topped and operat ion shifts to search opera­

t ion of the f irst tune. In this case, dynamic search and c o m p u ­

tat ion of var ious t imes per fo rmed based on TOC data become 

impossib le. Fig. 3-1C shows the operat ion f l ow chart . 

Note: TOC... Table of Contents 

Fig. 3 - 1 C Operation f low chart 
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3-1-5 Address data (data Q, time data) reading 

In con fo rm i t y w i th the standard for CD sys tem, t ime data is 

recorded as channe l Q data by use of 1 bit out of the 8 bits 

w h i c h c o m e after the sync signal of f rame data. 98 of these 

channe l Q signal in 7 3 5 0 Hz f rame signal can be used as 

mean ing fu l t ime data. Thus , this data appears repeatedly at 

7 3 5 0 H z / 9 8 = 75 Hz. 

For the address data fo rma t , refer to the address data c o n ­

f igurat ion s h o w n be low. 

In D P - 1 1 0 0 B / I I , the t ime data read out is recorded and held 

by 2 0 w o r d s (1 block) in units of 4 bits in EFM signal 

decoder( IC8) T C 9 1 7 8 F . The data in a block is read by 20 

reading operat ions in units of 4 bits on the p rog ram. 

Fig. 3 -1D s h o w s the operat ion f l ow chart . 

The address data f o rma t (in the p rogram area) is as shown 

be low. 

SO, S1 

CONTROL 

2-bit address signal synchroniz ing pattern 

4-b i t cont ro l data. Select ion of 2CH/4CH 

play signals. 

Designates pre-emphasis ON/OFF and digital copy enable/disable. 

ADR : 4-b i t mode data 

MODE 1 (BCD 1) : Address mode 

MODE 2 (BCD 2) : Disc catalog number mode 

MODE 3 (BCD 3) : Special in format ion mode (Wr i t ten by 0 to 9 and A to Z a lphanumer ic 

characters) 

MNR : Music number expressed by 2-digi t BCD (8 bits) 

X : Index in each music expressed by 2-digi t BCD (8 bits) 

MIN : Elapsed t ime (minute) in each music expressed by 2-digi t BCD (8 bits) 

SEC : Elapsed t ime (second) in each music expressed by 2-dig i t BCD (8 bits) 

FRAME : Elapsed t ime (frame) in each music expressed by 2-digi t BCD (8 bits) (1 f rame = 1/75 seconds) 

ZERO : Unused (8-bi t 0 data) 

A M I N : Elapsed t ime (minute) in disc expressed by 2-digi t BCD (8 bits) 

ASEC : Elapsed t ime (second) in disc expressed by 2-digi t BCD (8 bits) 

FRAME : Elapsed t ime (frame) in disc expressed by 2-digi t BCD (8 bits) 

CRC : 16-b i t CRC (Cyclic Redundancy Check) code data calculated for CONTROL - A FRAME data 

So,Si CONTROL ADR M N R X M I N SEC FRAME ZERO A M I N ASEC AFRAME CRC So.Si • 

2 4 4 8 8 8 8 8 8 8 8 8 1 6 bits 

20 
Address data configuration 
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Fig. 3 -1D Q-data reading f low chart. 
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3-1 -6 F F / R E V mode 
W h e n the FF key is pressed, fast f o rward p ickup carry opera­

t ion is m a d e , wh i le w h e n the REV key is pressed, fast 

backward p ickup carry operat ion is made . In the case of c o n ­

t inuous key pressing, the fast f o rwa rd /backwa rd p ickup carry 

speed is var ied accord ing to the mode (play or pause) just 

before pressing of the FF/REV key. < '' 

Table 3 -1A descr ibes this var iat ion. In add i t ion , con t inuous 

f o rwa rd /backward p ickup carry operat ion is all per fo rmed by 

actuator kick. 

Mode before 
key pressing 

Play mode Pause mode 
Key pressing \ 
t ime \ 

Play mode Pause mode 

Simple pressing 
of less than 0.5 
sec. 

Kick forward/back­
ward carry operation 
equivalent to 1 sec 
play time 

Cotinuous press­
ing of more than 
0.5 sec 

Kick forward/back­
ward carry operation 
equivalent to 2 sec 
p l a y t i m e e v e r y 
period of 200 msec 
(10 times the normal 
speed) 

Kick forward/back­
ward carry operation 
equivalent to 10 to 20 
sec play time every 
period of 200 msec 
(50 to 100 times the 
normal speed) 

Table 3-1A 

As seen f r o m this tab le , in the case of single key pressing of 

less than 0 .5 sec, kick operat ion equivalent to 1 sec play t ime 

is made in both play and pause modes . But, in the backward 

carry operat ion in play m o d e , a kick operat ion equivalent to 

abou t 1.5 sec play t ime is made for the backward carry 

equivalent to obta in 1 sec play t ime f rom the t ime w h e n the 

key had been pressed. 

After the kick operat ion equivalent to 2 sec play t ime in c o n ­

t inuous key pressing of more than 0 .5 sec in play m o d e , 

mut ing is released unti l the next kick operat ion starts. In this 

w a y , operabi l i ty is improved w i th w h a t is cal led cue/ review 

opera t ion . 

In s imple key pressing of less than 0 .5 sec and cont inuous 

f o rwa rd /backwa rd feed operat ion in play m o d e , the p ickup 

feed speed is a lmost constant even w h e n the FF/REV key is 

pressed in any p ickup posit ion on the disc by use of the 

me thod descr ibed in the fo l l ow ing . 

That is, the disc is separated into divisions of 10 minutes by 

the absolute t ime , and the data of the average number of 

t racks/sec in each division is stored in ROM table. The reupon , 

w h e n kick operat ion is made , the absolute t ime of the disc is 

read ou t f r om data Q, and the data of the number of t racks/ 

sec in that p ickup posit ion is read out . Then , based on this 

data, the required kick a m o u n t (1 or 2 sec) is at tained by 

combina t ion of 1 , 3 , 5, 7 and 15 kicks. Cont inuous fo rward 

carry operat ion in pause mode canno t be made by this 

me thod since the a m o u n t of p ickup carry at a t ime is too 

m u c h . 

To compensa te th is , a kick operat ion is made to move the 

p ickup 60 t racks every per iod of 2 0 0 msec wherever the 

p ickup is located on the disc. Therefore, the for­

w a r d / b a c k w a r d carry speed in the disc inside is about tw ice 

that in the disc outs ide. 

Kick operat ion is all per fo rmed by semi -cus tom LSI IC15 

( T 7 0 0 1 - 0 0 0 7 or T C 1 5 G 0 0 0 8 A P ) . For this purpose, the 

microprocessor outputs kick data (kick amoun t , kick direc­

t ion) to semi -cus tom LSI IC15. Then , w h e n TTAC signal of 

the kick operat ion comple t ion signal f r om IC15 or RFG signal 

is input to IC15 of processor pcb , IC15 of servo pcb , stops 

ou tpu t of kick data and changes to the next kick operat ion or 

other operat ion m o d e . 

Table 3-1B shows the kick data output to IC15 ( T 7 0 0 1 - 0 0 0 7 

or TC15.G008AP). 

1 2 2 
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3-1 -7 S e a r c h operation 
The search system whose aim is to assure accurate music 

scan in a shor t required t ime is a comb ina t ion of t w o systems: 

dynamic search system in w h i c h the p ickup is carr ied at high 

speed based on the TOC data, and kick search system in 

w h i c h the p ickup is carr ied at high precis ion by kick operat ion 

based on the address data until comp le t ion of the required ad ­

dress retr ieval. The purpose of search is to f ind the begin ing 

of the p r o g r a m , also the data designat ion of TNO and X is 

possible. 

First, the dynamic search system is descr ibed. In the ROM 

area in IC15 ( T M P 4 7 4 0 N ) , a table by w h i c h the elapsed t ime 

(absolute t ime) of the disc is conver ted to a posit ional value in 

the radius d i rect ion of the disc is prepared. 

This convers ion table has the posit ional data calculated f rom 

track pi tch (1 .6 /an) and linear veloci ty (1 .2 m/sec) , in w h i c h 

the p ickup posi t ion in the radius di rect ion is represented by 

the n u m b e r of t racks f rom the start po int of the program area. 

DP-1100 /B has a convers ion table in w h i c h the number of 

t racks against the absolute t ime in units of 10 minutes and 

the average number of t racks /minute in each uni t of 10 

minutes are wr i t t en . In add i t ion , in external RAM IC14 

(TC5514P) , the play start absolute t ime of each tune record­

ed in the disc is s tored. T h u s , in the dynamic search s y s t e m , 
the time difference between the absolute address of the 
searching program read out from the external R A M and the 
present absolute address is converted to the difference in 
number of t racks by the conversion table, and at the same 
time, the ripple of the R F signal generated w h e n the pickup 
carried at high speed goes across tracks is counted. 
Thereby, it judges whether or not the pickup is carried by 
the required number of t racks. Fig. 3-1 E shows the opera­

t ion f l ow char t of the dynamic search system. Further descr ip­

t ion is made fo l low ing this chart . 

MODE 4 MODE Control 
(R50) 0 (R40) 1 (R41) 2 (R42) 3 (R43) Code 

0 0 0 0 0 KICK RESET 

1 0 0 0 1 KICK RESET 

0 1 0 0 2 BWD 1 TRACK KICK 

1 1 0 0 3 FWD 1 TRACK KICK 

0 0 1 0 4 BWD 3 TRACK KICK 

1 0 1 0 5 FWD 3 TRACK KICK 

0 1 1 0 6 BWD 5 TRACK KICK 

0 - 1 
1 1 1 0 7 FWD 5 TRACK KICK 

0 - 1 
0 0 0 1 8 BWD 7 TRACK KICK 

1 0 0 1 9 FWD 7 TRACK KICK 

0 1 0 1 A BWD 15 TRACK KICK 

1 1 0 1 B FWD 15 TRACK KICK 

0 0 1 1 C BWD 31 TRACK KICK 

1 0 1 1 D FWD 31 TRACK KICK 

0 1 1 1 E BWD CONTINUOUS 

1 1 1 1 F FWD CONTINUOUS 

Table 3 - 1 B 

* Before ou tpu t of the kick data, the t rack ing servo is tu rned 

OFF (at Mode 4 (port pin R50) = 0 . . . . cont ro l code 8 is 

ou tpu t in backward kick and cont ro l code B in fo rward 

kick). After that , kick data is ou tpu t to Mode 0 to 3 (port 

pins R40 to R43) to make Mode 4 (port pin R50) = 1 . 

1 
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[1 ] The play start absolute t ime A1 (m in , sec) of the sear­

ch ing p rog ram is read ou t f r o m external RAM IC14 

(TC5514P) . 

[2 ] The present address (absolute t ime) is taken as A 2 

(m in , sec) . 

[3 ] The di f ference be tween the searching posit ion and the 

present pos i t i on , A A = | A 1 - A 2 | (m in , sec) is 

ca lcu la ted . 

[4 ] Each of the fo l l ow ing processes is per formed depen­

d ing on the a m o u n t of AA . 

[ 5 .1 ] W h e n A A is more than 1 m i n . : 

A1 and A 2 are conver ted to numbers of t racks, T1 and 

T 2 by use of the convers ion table. Then , the number of 

t racks to the searching posi t ion, AT = T 1 — T 2 , is 

ca lcu la ted . 

[ 5 . 2 ] W h e n A A is 10 to 59 s e c : 

The number of t racks, A T , is determined depending on 

A A . 

[ 5 . 3 ] W h e n A A is less than 10 s e c : 

Search is per fo rmed in the kick search system expla in­

ed later. 

[6 ] A T is conver ted to a number w i th a base of 6 4 , w h i c h 

is then set to internal counter EC1 in IC15 

( T M P 4 7 4 0 N ) . For example , w h e n A T is 5 1 2 t racks, 

5 1 2 / 6 4 = 8 is set. 

[ 7 .1 ] W h e n A T is a plus number , i.e., w h e n search is per­

f o rmed in the d i rect ion of the disc edge, FWD-search 

mode (Code 7) is ou tpu t to semi -cus tom IC15 

(T7001 - 0 0 0 7 or T C 1 5 G 0 0 0 8 A P ) to turn ON the 

p ickup motor . T h e n , FWD-con t inuous kick mode (Code 

F < K I C K > ) is ou tpu t to start kick operat ion. 

[7 .2 ] W h e n AT is a minus number , i.e., w h e n search is per­

f o rmed in the d i rect ion of the disc center , BWD-search 

mode (Code 6) is ou tpu t and then BWD-con t inuous 

kick mode (Code E < K I C K > ) is ou tpu t to start kick 

operat ion like step (7 .1 ) . 

[8 ] Judges whe the r or not the p ickup is carr ied by the re­

quired number of t racks. In semi -cus tom IC15 

( T 7 0 0 1 - 0 0 0 7 or T C 1 5 G 0 0 0 8 A P ) , w h e n c o n ­

t inuous kick operat ion is star ted, the number of t racks 

by w h i c h the p ickup is carr ied is coun ted and signal 

TTAC is inverted each t ime the p ickup is carr ied 32 

t racks. IC15 (TMP4740N) has an event counter func ­

t ion to detect the rising edge of the pulse input f r om 

outside to per form coun t -up operat ion. In this sys tem, 

signal TTACK is input as coun t pulse to IC15 

( T M P 4 7 4 0 N ) , w i th w h i c h the coun t value in its internal 

counter EC1 is raised. 

Thus , kick operat ion is per fo rmed until EC1 counts up 

to the number set at step [6 ] to carry the p ickup by the 

required number of t racks. 

[9 ] Brake operat ion is made to stop the p ickup in a short 

t ime. 

Fig. 3-1F shows this operat ion t im ing chart . 

1 2 4 
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Fig. 3 - 1 E Operation f low chart of dynamic search s y s t e m 
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W h e n A T is more than 5 1 2 t racks, cons ider ing the effect of 

disc eccent r ic i ty and brake opera t ion , A T + 2 (128 t racks are 

added ; refer to Table 3-1D) is ca lculated and a kick operat ion 

in w h i c h the p ickup is carr ied by more than the calculat ion 

value is pe r fo rmed . On the other hand , w h e n AT is less than 

5 1 2 t racks and if the above same me thod is pe r fo rmed, the 

di f ference be tween the required number of t racks and the 

number of t racks by w h i c h the p ickup is actual ly carr ied is 

very large. To compensa te th is , the operat ion shown in Fig. 

3-1G is m a d e , i.e., kick operat ion by w h i c h the p ickup is car­

ried by 31 t racks is executed in intervals of 3 msec repeated­

ly. The upper l imit in the number of repet i t ions depends on the 

per fo rmance of external c i rcui t . Since the per fo rmance of ex­

ternal c i rcui t may be greatly changed hereafter, the m a x i m u m 

number of repet i t ions is cont ro l led by vary ing the inputs to 

por t pins K M A X 0 and KMAXn (only immedia te ly after power 

ON) . The fo l l ow ing table shows the relat ionship be tween the 

m a x i m u m number of repet i t ions and these inputs. 

KMAX 0 KMAXj Maximum repetitions 

0 1 4 
1 0 8 
1 1 6 

Table 3 - 1 C 

The dynamic search sys tem, based on TOC data, can be ex­

ecuted only w h e n TNO alone is designated as the searching 

p rogram No. (X = 01 is designated) . Therefore, w h e n X is also 

des ignated, dynamic search operat ion w h i c h is a little dif­

fe rent f r om the system based on TOC data is executed. The 

di f ference is that after the searching p rogram No. and the pre­

sent p rogram No. co inc ide , kick search operat ion takes place. 

For example , w h e n TNO = 3 and X = 8 are designated for the 

search ing p r o g r a m , dynamic search operat ion to TNO = 3 is 

per fo rmed and the p ickup is moved at high speed to w i th in 

the th i rd p rog ram area, after w h i c h kick search operat ion is 

execu ted . 

In add i t ion , w h e n TOC data is not read out , dynamic search 

operat ion canno t be per fo rmed. In this case, therefore, all 

search opera t ion is per fo rmed in the kick search system. 

Aga ins t this case, in DP-1100B/ I I , a self- learning func t ion of 

TOC data is p roduced by wr i t ing in external RAM the absolute 

t ime on comp le t i on of search operat ion so that the subse­

quen t search operat ion can be per fo rmed prompt ly . 

Next, the kick search s y s t e m is descr ibed. 

In this sys tem, search operat ion is per fo rmed based on only 

the address data read out . 

Here, the amount of pickup movement is converted to the 
number of t racks wh ich is represented by stage No. Nor­
mally, at first, operation begins with the greatest amount, 
then the amount is lowered according to the searching pro­
gram and the pickup is moved in the backward direction. 
This process is performed repeatedly. T h u s , the amount of 
pickup movement is controlled so that the kick operation is 
necessari ly completed before the searching program. 

In DP-1100B/ I I , 9 stages for a m o u n t of p ickup movemen t 

are set as s h o w n on Table 3 -1D . 

Stage 
Set number of tracks (pickup movement 

time conversion value (sec)) 

1 1 track ( 0 . 3 3 - 0 . 1 2 ) 

2 3 tracks (1 - 0 . 4 ) 

3 5 tracks ( 1 . 7 - 0 . 6 ) 

4 7 tracks ( 2 . 3 - 1 ) 

5 15 tracks ( 5 - 2 ) 

6 31 tracks ( 1 1 - 4 ) 

7 64 tracks ( 2 1 - 8 ) 

8 128 tracks ( 4 3 - 1 6 ) 

9 256 tracks ( 8 5 - 3 2 ) 

Table 3 -1D Relationship between stages and set numbers 
of t racks 

In the table, concern ing p lay t ime conversion value, the value at 

the left in the parenthesis represents the t ime required to move 

the number of tracks at the outer-most side of disc and the 

value at the right is for the inner-most side. For the operat ion, 

the code (2 < K I C K > to D < K I C K > ) corresponding to each 

stage is output to semi-custom IC15 (T70001 — 0 0 0 7 or 

TC15G0008AP) . Stages 7 to 9 are executed by repeatedly 

performing a kick operat ion wh ich moves the pickup 31 tracks 

and twice the 1 track kick. 

For example, stage 7 (64 tracks) is executed by performing 

twice a kick operat ion wh ich moves the pickup 31 tracks and 

twice the 1 track kick. 

Fig. 3 - 1 F 
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Fig. 3 -1H shows the operat ion f l ow char t of the kick search 

sys tem. Further descr ipt ion is made fo l low ing this chart . 

[1 ] The stage No . in w h i c h kick search operat ion starts is 

de termined accord ing to the t ime di f ference be tween the 

present absolute address and the searching address 

(TOC data stored in external RAM) . However , w h e n X is 

also des ignated as the searching value w i th the sear­

ch ing address unclear (e.g. TOC data not read ou t ) , 

stage 9 ( 2 5 6 tracks) is set. 

Time difference Set stage (number of tracks) 

6 — 10 sec Stage 5 or 6 (15 or 31 tracks) 
....Dependent on the present 

pickup position. 

Less than 6 sec Stage 5 ( 1 5 tracks) 

Searching address unclear Stage 9 (256 tracks) 

Table 3 - 1 E Se t stage and time difference 

[2 ] W h e n the searching posi t ion is outside the present posi­

t i on , f o rward kick operat ion in w h i c h the p ickup is moved 

by the number of t racks cor respond ing to the stage No. is 

pe r fo rmed. W h e n the searching posit ion is inside, 

backward kick operat ion in w h i c h the p ickup is moved by 

the number of t racks cor respond ing to the stage No. is 

pe r fo rmed. 

[3] Af ter comp le t ion of kick operat ion, the present address 

data is read out . 

[4 ] Judges whe the r or not the p ickup crosses the searching 

posi t ion. If it does not cross, step [2 ] is per fo rmed aga in . 

If it crosses, step [5 ] is executed. For example , w h e n the 

address before kick operat ion is TNO = 1 2 , X = 0 2 w i th 

the searching data of TNO = 1 2 , X = 0 3 , f o rward kick 

operat ion is pe r fo rmed. After comple t ion of kick opera­

t i on , w h e n the address is of TNO = 12 , X = 0 2 step [2 ] is 

executed aga in , whi le w h e n TNO = 1 2 , X = 0 4 , step [5 ] 

is en tered. 

127 

Fig. 3 - 1 G 

Fig. 3-11 Operation model of kick search s y s t e m 
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In add i t ion , concern ing the set number of t racks, as the stage 

No . lowers by 1 , the number of t racks becomes nearly half. 

There fore , normal ly , the p ickup crosses the searching posi­

t ion by a round 2 or 3 kick operat ions w i t h the same stage. 

However , the p ickup is moved back a lot if v ibrat ion or disc 

f l aw exist. In this case, more than 3 kick operat ions w i th the 

same stage are needed to cross the searching posi t ion. In 

D P - 1 1 0 0 B / I I , w h e n more than 10 kick operat ions w i th the 

same stage are pe r fo rmed , a measure to raise the stage No. 

by 1 (the number of t racks is nearly doubled) is taken to 

shorten the search t ime. 

[5 ] Process advances to step [6 ] or [7 ] accord ing to whe ther 

or not backward 1-track kick operat ion is made. 

[6 ] The stage No. is lowered by 1 to reverse the kick d i rec­

t i on . However , as s h o w n in Table 3 -1D , if the last p ickup 

m o v e m e n t w a s the fo rward 1-track kick, backward 

1-track kick operat ion is fur ther made unti l the p ickup 

crosses the searching posi t ion. 

[7 ] As it is backward 1-track kick operat ion, the present 

posi t ion is 1 track (0 .12 to 0 .33 sec) ahead f rom the 

target posi t ion. Thus , it wa i ts in play mode (mut ing 

ON Code 3) until the p ickup goes across the sear­

ch ing address. W h e n the p ickup crosses the address, the 

designated play/pause mode is engaged, then a series of 

search operat ion is comp le te . 

Fig. 3 - 1 H Operation f low chart of kick search s y s t e m 
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3-1-8 Pause operation 
The pause operat ion is per fo rmed by appl icat ion of the search 

system descr ibed in sect ion 3-1-7 " S e a r c h o p e r a t i o n " . 

The fo l l ow ing is the operat ion procedure . 

(1) The absolute t ime (m in , sec and ten ' s digi t of f rame 

value) at the point of t ime w h e n the PAUSE key is press­

ed is stored in m e m o r y as the searching address. 

In D P - 1 1 0 0 / B , the ten 's digi t of f rame value is also 

stored in the m e m o r y to improve precision in pause 

opera t ion . 

(2) The stage No. in w h i c h kick starts is set to stage 2 

(backward 3-track k ick) , upon w h i c h search operat ion is 

then star ted. 

(3) Even w h e n search is conver ted , kick in the direct ion of 

the disc center is per fo rmed to cont inue search opera­

t ion . 

(4) W h e n the key operat ion to cance l pause mode is per­

f o r m e d , the pause operat ion (search operat ion) is c o m ­

pleted after convergence of search. 

In add i t ion , w h e n the key operat ion to cancel pause mode is 

not per fo rmed even after lapse of approx. 1 hour after start of 

pause opera t ion , the protect ive func t ion works to enter the 

stop mode automat ica l ly to turn OFF laser d iodes. 

1 2 9 
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3-2 DATA TRANSMISSION RECEPTION BETWEEN IC15 (TMP4740N : MAIN CPU) AND IC1 
(TMP47C41N : DISPLAY MICROPROCESSOR) 

a. Data transmission from I C 1 5 ( T M P 4 7 4 0 N ) to IC1 
( T M P 4 7 C 4 1 N ) 

1 . Pin D A T 2 1 is made " H " . (IC15 (TMP4740N) ) 

2 . Pin DAT21 is checked in per iods of 4 msec. If it is " H " , 

recept ion process ing starts. 4 bits of transfer c lock pulses 

are genera ted . Thereby , 4-b i t data is received f rom IC15 

( T M P 4 7 4 0 N ) . (IC1 (TMP47C41N) ) 

3. IC15 ( T M P 4 7 4 0 N ) makes the next t ransmission data 

ready. IC1 ( T M P 4 7 4 1 N ) outputs transfer c lock pulses 

(SCK) unti l the data is comple te ly t ransmi t ted. 

4 . After t ransmiss ion of the t ransmission comple t ion data, 

pin D A T 2 1 is returned to " L " and t ransmission is c o m ­

pleted. 

b. Data transmission from IC1 ( T M P 4 7 C 4 1 N ) to I C 1 5 
( T M P 4 7 4 0 N ) 

1 . The da ta to be t r a n s m i t t e d is p r e p a r e d . (IC1 

(TMP47C41N) ) 

2 . Pin IRQ is made " L " . (IC1 (TMP47C41N) ) 

3. 4 bits of transfer c lock pulses (SCK) are output . (IC15 

(TMP4740N) ) 

4 . 4-bi t data is received. (IC15 (TMP4740N) ) 

5. For recept ion of the next w o r d , step 3 is executed. (IC15 

(TMP4740N) ) 

6. The second 4-b i t data is received. (IC15 (TMP4740N) ) 

7. Output pin IRQ to IC1 (TMP47C41N) is made " L " . 

Thereby, c o m m u n i c a t i o n mode is changed to the 

t r a n s m i s s i o n f r o m IC 1 5 ( T M P 4 7 4 0 N ) t o IC1 

( T M P 4 7 4 1 N ) . 

This is normal mode . 

Fig. 3 - 2 A Operation timing diagram of data transmission from I C 1 5 ( T M P 4 7 4 0 N ) to IC1 ( T M P 4 7 C 4 1 N ) 

130 



DP-1100B II 
4. TROUBLESHOOTING 

4-1 Checking flow chart of the start operation from the moment power is switched on until operation 
is enabled. * Actual action taken by DP-1100B/II 

Circuits and signal line wr i t ten in parenthesis in the left c o l u m n is the place to be checked . 

( P O W E R oi\P) 

The microprocessor 
is reset. 

1 r 
The tray position is 
detected. 

r 
The pickup 
is detected. 

position 

(reset circuit) 

(limit switch): SLT 
(close or open): C L S , OPEN 

*When it is open, the tray is retract­
ed and proceed to the next opera­
tion. 

(limit switch) 
(SLT) 
(P.U. motor circuit) 

*When the pickup is at the outer 
tracks of the disc, it moves to the 
innermost tracking position and 
proceed to the next operation. 

Laser diode goes on; focus search starts; 
forward kick; the disc motor operates in­
stantaneously. 

A b s e n c e or pre­
sence of the disc is 
detected. 

(LDC, focus search (FSRCH), PUFB, F G S , 
inverter buffer output MSP) 
(kick motor circuit) 

*When there is no disc, the motor 
rotates in the forward direction momen­
tarily (clockwise), then in reverse (ap­
prox. 2 s e c ) . 

(Focus error, DOK) 
(Focus servo) 

*When there is no disc, the laser diode 
goes out, then focus search stops and 
fluorescent indication " D I S C " goes 
out. 

DISC motor start 

RFOK is detected. 

Focus servo on 
Focus search stop 

Tracking servo on 

(IC15, MSP, A F C , CLV) 

(S1, S 2 , EFM, RFOK) 
(Focus servo, AGC) 
(Slice level) 

(FOK) 
* T max. is detected. 
(Focus servo) 

(FOKG, K G C , TE: Tracking error) 
(Tracking servo) (Dropout control) 

Rising edge of 5 V power 

Reset 

POWER ON-
FL display 

Flashes-

T R A C K N O . T I M E 

• ( . D I S C ) 

1 
Pull out the tray, then switch on the power without 
inserting the disc. 

1 
The tray is retracted. 

1 
The pickup moves slightly backwards, and the laser diode is 
reflected in pale red on the pickup lens. 
The pickup moves 1 mm or so vertically. 

The disc motor momentarily rotates in the forward direction, then 
reverses for about 2 sec. before stopping. The fluorescent display 
DISC goes out. 

Pull out the tray, then insert the disc. 

The tray is closed. 

1 
The disc rotates momentarily, then resumes normal revolution. 
(If it does not rotate, check DOK, and AFC.) 

With the sound of the rotating disk, the EFM presents jitterless 
waveform. (FOCUS, tracking servo on) 

* If there is no sound and the EFM, RFOK, or EFM waveform is jit­
tered, check-the tracking circuit. 
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® 

Microprocessor for error setting 
operates. 

Kicked to the TOC 
position. 

TOC is read. 

(A, B, C , INH) 
(IC12) 
(CLV bit sync) 

• The EFM waveform distorts, then 
resumes. Upon completion of the ope­
ration, fluorescent indication pDATA-j 
flashes. 

(PUFB) 
(P.U. feed motor circuit) 
(Kick circuit) 

• After backward kick is applied, the for­
ward kick is performed, (for brakes) 

Q data, memory R/W, QDRD, QDRE, 
Signal processing, main micropro­
cessor 

The pickup is kicked to the beginn­
ing of the first program. (kick circuit) 

Pause at the beginning of the first program 

The fluorescent display shows: 

T r a c k No . T i m e 

r- D A T A — ] 

I I 01 01 00 : 00 

Is indication normal? (Display circuit) 

Press the PLAY button. ~) 

Is sound heard? Is it free from abnormal sound? (Signal processing, DAC) 

Is there sound skipping? (Tracking servo, dropout control) 

Is the time indication advanced? (Display circuit, main microprocessor) 

( Press the PAUSE button. 3 

I 
Is the sound muted? (Signal processing, DAC, IC19) 

Is the time indication stopped at a certain reading? (Kick circuit) 

r 
( Press the PLAY button. ) 

3 2 

The EFM waveform is distorted, then resumes normally. 

The fluorescent display pDATA-j flashes (SVC setting is complete). 

The pickup moves frontwards. 

The signal appears at QDRD, Q data, memory R/W. 
(Reading to TOC is complete.) i 
The pickup moves backwards. (The RFG waveform will be 
as shown.) 

i _ r u i _ r 

(The pickup is set to the position of the beginning of the first 
program.) 

Pause at the beginning of the first program 
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Q Press the 1 to 9 keys and the memory key, j 

Is it possible to memorize? (Display circuit, main microprocessor) 

(_ Press FF, BWD, | « , » | . ) 

Is the above operation normal? (Kick circuit, display circuit) 

1 
( Press the STOP button. ) 

Does the disc stop rotating in 10 seconds 
during the pause of the first program? 
(Display circuit, main microprocessor) 

( Press the tray switch ( E J E C T ) " ~ ) 

i 
Does the disc motor stop, and the tray comes out? 
(Main microprocessor, tray circuit) 

( Operation ok ^ 
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4-1-1 Funct ions of respective display divisions 

Indicator Main functions 

DATA When TOC data is all read out normally, lights after completion of search for first program. In addition, it blinks while 
TOC data is read out. 

DISC After the OPEN/CLOSE key is pressed, blinks during tray open/close operation. In addition, it lights only when the disc is 
loaded correctly with the tray closed. 

PAUSE Lights in pause mode. When the PAUSE key is pressed as a substitute for the OPEN/CLOSE key, it blinks until search for 
the first program completes. It also blinks when the pickup is carried to one of both ends of the program area by FF or 
REV operation. 

PLAY 
(PLAY INDICATOR) 

Lights in play mode. In addition, when the PLAY key is pressed as a substitute for the OPEN/CLOSE key, it blinks until 
search for the first program is completed. 

M-PLAY Lights in memory play mode. 

M-SCAN Lights when the M-SCAN function is ON. 

TOTAL-TIME Lights when the time display mode is the absolute time mode. < +TOTAL) 

REMAINING-TIME Lights when the time display mode is the remaining time mode. ( — REMAINING) 

REPEAT Lights when the repeat function is ON. 

MEMORY 
CHANNEL 

In manual play mode, those lamps corresponding to all memory channels written light. In addition, in memory play 
mode, only those lamps corresponding to all playable channels light. However, when all channels are not playable, all 
lamps blink. 

MEMORY In memory play mode, those lamps corresponding to those memory channels which are in play at present light. In addi­
tion, when a memory channel is read out by operation of the M-READ key, that lamp corresponding to the channel being 
read out blinks. Then, when data is written in a memory channel by operation of the MEMORY key, its corresponding 
lamp blinks for 3 sec. after the MEMORY key is pressed. 

Table 4 - 1 A 
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4-2 FOCUS SERVO DOK (CN2 (D) F S R C H ( C N 2 © ) 

The focus servo is 
not effective. 

J (Unless this is output, the 
N O motor does not turn.) 

Check the FE signal f rom the 
mechanism PCB (pin 8 of CN6). 
Check F search at pin 2 of CN2 
(2 Hz). 
Is LDC - 1 2 V (at pin 3 of CN6)? 

N O 

r 
Check the focus search signal from 
the signal processing PCB (at pin 2 
of J171) . 

T h e p ickup lens is 
m o v e d upwards and 
d o w n w a r d s a t 
1 m m . 

Y E S < 
Check the RF amp. 
Check the slice level contro l . 
Check the A G C 

R24 1 2 0 0 ou tpu t s 

Y E S 

Check the AGC amp. 
Is the RF amp ok? 
Check the slice level control . 

Check the comparator. 

Y E S < Is a minus signal applied to 
the base of transistor and 
the gate of the FET in the 
FOK cirucit (Q2 and Q6)? 

N O 

Y E S 

Check the resistor array, and the 
conductor pattern foi l . 

1 r 

Check IC1 (1/2) and its peripheral 
circuit 

* The pickup position should be at inner tracks. 

(IC6 pin 4) 

Check to see if MPS is high at pin 15 
of IC15. 
Check the control logic circuit (com­
ponents associated with Q32) . 
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4.3 TRACKING SERVO When the disc has 
scratches Normal waveform 

T . E r r o r signal IC2 (2/2) OUTPUT W A V E F O R M 

Is the RF signal present at W hen the servo is not ef-
pins 6 and 7 Of CN6? fective (Servo: OFF) 

When the servo is effec­
tive (Servo: ON) 

The tracking servo is 
not effective. 

The output varies depending on the 
degree of eccentricity of the motor 
spindle and the disc. 

Is the tracking error s ignal ' 
applied to the tracking 
potentiometer (pin 5 of 
CND? 

N O 

Are the KGC, FOKG, and 
DCON signals applied nor­
mally to the transistor and 
FET? 
- 1 2 V (R222, 2 2 7 , 225) 

N O 

Check the limiter amp, Q27, Q28, 
Q30 and IC14. 
Confirm by using a disc relatively 
free from scratches. 

C K 8 8 ( 8 8 . 2 k H z ) 

ICI 5 © 

5/iS 

T h e a c t u a t o r a n d t he p a r t s 
associated wi th the pickup are 
defective. 

•FOKG.... Is the RFOK signal fed to 
the microprocessor? 

• F o r KGC a n d D C O N , re fe r 
to respective chapters. 

N O 

Check the tracking error amps, I C I , 
IC2, Q 1 1 , Q10 , D10 and D 1 1 . 

Are TS1 and TS2 output 
normally? Is the difference 
in output 2 dB or less (pins 
18 and 19 of IC15)? 

> 5 < A r e t h e P L C K ( 4 . 3 
MHz) signal and CK88 
(88.2 kHz) signal input to the 
semi-custom IC (at pins 40 
and 37 of IC15)? 

N O 

Inverter? (IC5) 

Y E S 

Check the signal processing PCB. IC15 (Servo PC board) 
Check the TEG1 and TEG2 com­
parators. Check ICI 2 , IC13, D26 
and D27. 

Check IC12 (1/2) and peripheral cir­
cuit. 

4-4. Pickup feed motor circuit 
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4. TROUBLESHOOTING 

-5. DROPOUT CONTROL (DCON) 

Note: When checking, use a disc 
with scratches. 

DCON is not effec­
tive. 

(IC15 23 ), 

IC 15 (Servo PCB) 

Check the envelope detection cir­
cuit. 

Check the 114-bit shift register 
(IC9). Check the inverter (IC7). 
Check to see if the DOCK is output 
(at pin 35 of IC15: Servo PCB). 

Check the semi-custom DCON (pin 
12 of IC15) 

The time during which the DCON is effective 
varies depending on the state of scratches on 
the disc. 

Check the transistor for control (Q8). 
Check the FET for control (Q9). 

YES 

DCON is normal 

6. KICK CIRCUIT 

Kick is not effective. 

T T A C 
While the BWD is 

P U P S in operation 
While the F F is in 
operation 

While the BWD is 
in operation 

While the FF is in 
operation 

YES 

N O 

r 

Check the semi-custom IC. Check 
the TES (IC13-2/2). Check RFES 
(IC10-2/.2). 

Check the inverter buffer IC16 (Ser­
vo PCB). 

Check the microprocessor mode. 

Note: 

Note: 

Unless the TES and RFES are in operation, search is not possi­
ble beacuse TTAC is not output. 

If the tracking gain increases too much, the actuator sound 
becomes conspicuous, or kick or search takes too much time 
or even worse, programs cannot be read. Therefore, in case of 
doubt, check the gain. 

Check the microprocessor mode. 
Check the associated circuitry of 
IC11 (2/2) . Check the PUFB of IC15 
(Servo pcb). 

Check the KICF (pin 33) of S-IC15. 
Check the kick signal inverting circuit 
(IC11: Servo PCB). 

Check the feed motor amp circuit 
(IC4 (2/2) : Servo PCB) 

Check the tracking servo circuit (IC1 
and IC2: Servo PCB). 
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EFM (When the 
disc has scrat­
ches) G A T E V O L T A G E 

4-7. TRAY 
4-8. AGC 

The tray feed is not 
effective. 

u OPEN ( + 9 V) 
NO CLOSE ( - 9 V) 

The AGC is not ef 
fective. 

Check the drive transistors IQ15 and 
Q16). Check the microprocessor 
mode. Check the values. 
Check the limit switch for open or 
close. 

Refer to focus servo. Check the peak detection amp (IC8) 
for AGC. 

Check the Q33 

Check the remote control circuit. 
Check the microprocessor mode. 
(Refer to the description of IC15) 
(the state of mode 0 to 4) 

4-9. SLICE LEVEL CONTROL 
(D.S.V) 

The slice level con 
trol is not effective. 

YES 

Check the auto slice level control 
amp (IC8). 
(pins 28 and 29 of IC15 Servo 
PCB) 

•Note: The AGC circuit makes the input level to the RF amp constant 
when the input level has changed due to the variation in disc 
speed or scratches on the disc. 

Note: The slice level control circuit eliminates the DC component in 
the EFM wave. 
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PLAY STOP 

4-10. CLV 
(constant linear verocity) 

The CLV is not effec 
tive. 

When it has started. 

(CN8 pin 2) A F C 

When it has overrun. 

A F C / \ OV 

Check the disc motor drive circuit. 
Check PLCK. 
(IC4, Q17 and Q18) 

N O 

Check the microprocessor mode or 
play mode. 

(Refer to the description of IC15) 

N O 

r 

Check the delay circuit in the stop 
mode 

(R217, R218 and C76). 

Note: When there are 
too many scrat-

N O ches, the signal 
t e n d s to go 
high. 

• Is PLCK 4.3 MHz? 

\ Q I 4 Emit ter 

4 . 3 M H z 

(CN11 p i n 3) 
These appear w h e n the 
same f rames are no t in 
sync (pin 3 of C N 1 1 ) . 

1 7 0 Hz or so at inner t racks . 

6 0 Hz or so at ou ter t racks . 

Check the mechanism PCB. Check 
the mechanism FG coi l . 

Note: When the pickup is outside the disc, the disc rotates at high 
speed. The same is true when PLCK is not present at IC15 
(Servo PCB) or when - 1 2 V is not present. 
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V C O 17MHz 

4-11. BIT SYNCHRONIZATION 

E F M I 

Stop the disc or shut off EFM. 

Bit sync is not effec- \j 
tive. JJ 

Turn the disc (place it in play 
I mode) or apply the EFM signal. 

Check the VCO circui t . (Parts 
associated wi th Q3) 

Set to 5 V while in play mode. 

When the microprocessor is malfunction­
ing, the symptom does not appear clear­
ly. Therefore, disconnect the SVC con­
nector (CN10), then operate manually for 
easier confirmation of the symptom. 

Refer to focus/tracking servo. 

NO 
r 

Check the IC and the emitter follower 
circuit. 

Check the IC and the emitter follower 
circuit (IC9 and Q14) . 

Check IC9. Check the VCO circuit 
(L1 and D5). 

EFMI I C 8 @ 

0.2/<s 

C21Kor CK2M 

4-12. SIGNAL PROCESSING 

Defect ive process 
circuit 

Y E S 

NO 
r 

Refer to the description of focus, 
tracking servo. 

NO 
r 

Refer to the description of bit syn­
chronization. 

NO 
r 

Check the reset circuit (Note 6: 
Refer to the next page.) 

Check the crystal oscillator, solder­
ing and IC. 

Check the IC and soldering. 

C - E R / W 

(Q)T 
Are CE, R/W signals input ( 

to the Q data RAM (dur ing ' 
the reading of the TOC 
signal) (pins 8 and 10 of 
IC14)? 

NO 

Are the DATA and AD­
DRESS signals present at 
the Q data RAM (while 
reading the TOC signal)? 

Check the microprocessor circuit. 
Check the inverter circuit. Check the 
soldering of IC6 and IC8. Check the 
pull-up resistor (R96). 
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R / W 

N O 

Check IC6, including soldering Check IC6, including soldering Check IC6, including soldering Check the mute circuit. Check the 
TEP circuit on the servo PCB. 
( - 1 2 V) . Check to see if the disc 
being used is jumping tracks. 

State where muting is not 
effective. 

• T E P - " - 1 2 V " 
• MUTE 1 34 pin -
• MUTE 0 35 pin i 
• MUTE 0 36 pin J 

• AT 0 30 pin 
• AT1 31 pin 
• AT2 32 pin 

~ " H ' 

Check D/A circuit 

Note: 1. The level at the signal processing digital line is either 0 V or 5 V. 
Therefore, the values in between never appear, if such values should ap­
pear, check the PCB pattern for bridge soldering or broken pattern. 

2. Since EFM2 contains a lot of jitter, the rising and falling edges are blur­
red. 

3. Easy way to find the bad soldering of the flat IC leads is to check the 
signal at patterns for output ports and check the signal at pins for input 
ports. 

4. Easy way to find the bad soldering of flat IC leads is to use an awl or 
equivalent tool as shown in the figure below. 

5. The PLCK and EFM1 signals should be PLL-locked. 
6. Checking method of the power ON reset 

• Pull out the tray, then set the disc. 

• Turn on the power switch. 

• The tray is retracted, then the disc starts 
rotating. 

• The fluoresent display: ( D I S K ) bl inks, and 
TRACK NO. and TIME light. 

• The EFM waveform which is free from jitter, 
etc. appears once, then it is distorted. 

D I S C H A R G E W D C K ( 8 8 . 2 k H z ) L R C K (44.1 k H z ) B C L K O - 4 M H z ) Integrated waveform Sumpling hold waveform 

If the foregoing applies, the power ON reset is 
regarded as acceptable. 

7. PAM: Pulse Amplitude Modulation 

Low-pass fitter output 

4 - 1 3 . D / A C O N V E R T O R 

No sound, distor­
tion noise 

Y E S 

Check the crystal oscillator. Check error correction (IC6). Check the crystal oscillator. 
Check CX20017 (IC21). 

Check the discharge FETs (Q9 and 
Q10). Check the op amps (IC22 and 
IC23). Check the integrating capa­
citors (C72 and C73). 

Check the switching ICs (IC24 and 
IC25). Check the LRCK signal (pin 
11 of IC21). Check the peak hold 
ICs (IC22 and IC23). 

Check the relay. Check the relay 
drive circuit (R78, Q4, and IC10). 

Note: Turn the disc or use the encoder to input EFM. 
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f he f luorescent display indicates 
power o n . 

4-14. DISPLAY PCB 

The display PCB does 
not operate. 

DATA21 

Refer to the description of signal pro­
cessing (CN5). 

Check the reset circuit. Check the grid 
scan signal. Check the anode scan 
signal. Check IC2. 

Check the swi tch. Check the signal 
level at IN port. Check IC3. Check to 
see if pin 37 of IC1 is high. 

C h e c k the m i c r o p r o c e s s o r ( fo r 
display). Check the signal level. Check 
the lead connect ion. < Check P-IC15 (signal pro- „ 

cessing PCB). Check to see 
if the level at pin 36 of 
P-IC8 shifts f rom high to^ 
low. 

NO 

* When read-in has completed, 

Remote control " H " 

Tray " H " 

R E S E T " H " 

IRQ " H " (A pulse is output only when the play, pause, etc. button is depressed.! 

DATA 12 " H " 

S C K " H " Signal is output only during play mode. 

DATA21 " L " 

Timing of the latch for lighting the LED 

0.8ms 

J t n _ o 

® ( 0 - 3 ) 

* Key scan timing 

JtdLdh 
( 4 - 7 ) 

( 8 .9 . T i m e Tray) 

/Play, Pause, STOP\ 
V R E P E A T / 

( F F , R E V UP, DOWN) 

/Clear, Memory\ 
\ M-Read / 

5V 
OV 
5V 
OV 
SV 

• OV 

Check the parts associated wi th IC14 
and IC15. 

_JULIJIJ_5: 

.5 msec, clock pulse 

5 m s e c : Play and pause, anode scan signa 1 
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5-1 BRIEF DESCRIPTION OF MECHANISM 
SECTION (Details described later in each 
chapter) 

5-1-1 Pickup slide mechanism 
(1) Operation 

T w o w o r m gears and one whee l gear are rotated by the 

p ickup carry motor . This rotat ion is t ransmi t ted to the 

rack gear by w h i c h the p ickup in turn per forms a linear 

mo t i on . 

(2) Construct ion 
The w o r m gear in the carry motor is engaged w i th the 

whee l gear. Thus , another w o r m gear a t tached to the 

drive shaft connec ted to the whee l gear are engaged 

w i th the rack gear. 

5-1 -2 Eject and loading mechanism 
(1) Operation during power ON 

In this unit , the eject and loading operat ions are the c o m ­

plete reverse to each other. 

a) W h e n the OPEN/CLOSE but ton is pressed w i th the 

tray c losed, the loading motor rotates and the loading 

gears do so also. Thus , as the tray goes out fo rwards 

by mot ion of the t w o tray racks, the metal at the rear 

of the tray rail strikes the opened tray detect ion leaf 

sw i tch so that the loading motor stops. 

T h e n , the eject operat ion is comp le te . 

b) W h e n the OPEN/CLOSE but ton is pressed w i th the 

tray open , the tray drive rack is dr iven by the loading 

gears. Thus , w h e n the tray reaches the posit ion at 

w h i c h it is housed , it is released f rom the drive rack. 

A t this t ime , the tray c lamp rack begins to move . The 

tray thereby is lowered rotat ing and at the same t ime 

the c lamper lever also lowers . T h e n , w h e n the 

c lamper c lamps the disc to the disc turntab le , the 

c lamper gear strikes the c losed tray detect ion leaf 

sw i t ch so that the loading motor is s topped by the 

microprocessor . The loading operat ion is then c o m ­

plete. 

c) The eject operat ion is cont ro l led by the mic ro­

processor to stop the disc rotat ion comple te ly to avoid 

damage of the disc before the tray is sent out . 

Therefore, a sl ight t ime lag exists f r o m the t ime 

OPEN/CLOSE but ton had been pressed. 

(2) During power O F F 
In this case, the tray does not move even if the 

OPEN/CLOSE but ton is pressed. W h e n the tray is to be 

e jected w i thou t power ON for repair, remove the top 

case and rotate the c lamper gear manual ly . W h e n the 

tray moves around 5 m m by full rotat ion of the c lamper 

gear, it can be opened w h e n pul led ou twa rd manual ly . 

5-1 -3 Tray sect ion mechanism 
(1) Tray operation 

a) W h e n the c lamp rack is pul led rearwards, the link 

shaft put in the c lamp rack presses the link to rotate 

disc tray B (disc shaped sect ion) . 

b) Disc tray A (square mo lded sect ion) has cam grooves 

inside. As a ca tch of disc tray B is engaged w i th a c a m 

groove , disc t ray B descends rotat ing a long the c a m 

groove sect ion. 

(2) Tray grounding mechanism 
This mechan i sm prevents faul ty operat ion of the uni t due 

to the static electr ic i ty (several kV to tens of kV) charged 

in the h u m a n body w h e n the OPEN/CLOSE but ton is 

pressed w i th the tray open . 

5-1 -4 F G mechanism 
The FG mechan i sm is prov ided to p roduce a signal to de tec t 

the disc rotat ing speed. FG magnets are magnet ica l ly a t tach­

ed to the disc mo to r shaft al ternately in respect to N and S 

poles. W h e n these magnets rotate, an e lec t romot ive force 

appears in the FG PCB vic ini ty. This force is taken as a FG 

signal. 

5-1 -5 Start limit s w i t c h 

W h e n the OPEN/CLOSE but ton is pressed, the p ickup carry 

motor rotates to move the p ickup to the beg inn ing of the f irst 

p rogram wherever the p ickup is pos i t ioned. The start l imit 

sw i tch detects the beginn ing of the f irst p rog ram. 

5-1-6 Head amplifier P C B sect ion 

The head ampl i f ier PCB sect ion per forms the fo l low ing three 

func t ions : 

a) It handles the l ight recept ion signal f r o m the 4-div is ion 

photod iode detector in the p ickup to generate the focus er­

ror (FE) signal and signals S1 and S2 f r o m w h i c h the t rack­

ing error (TE) is p roduced . 

b) It cont ro ls the laser output . 

c) It ampl i f ies the FG signal and conver ts it to a pulse s ignal . 
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5-2 MECHANISMS AND THEIR OPERATIONS 

5-2-1 Pickup slide mechanism 
(1) Operation (See Fig. M1.) 

Hexagon socket setscrew B 2 . 6 x 8 (62) 

Rack gear ass'y (19) 

Fig. M1 Laser pickup slide mechanism 

Explanat ion is g iven only for f o rward mode (dur ing play 

or w h e n the p ickup is fast f o rwarded ) . The direct ion of 

each a r row used is reverse in reverse m o d e . 

a) W h e n carry moto r (26) rotates, the plastic w o r m gear 

of mo to r turns in the d i rect ion of the a r row. 

b) Gear W H (21) is dr iven by engagemen t w i th the 

w o r m gear. 

c) Gear W H (21) has the drive shaft jo in ted by D-shape 

engagemen t . W o r m T at tached to the drive shaft also 

turns in the d i rect ion of the a r row together w i th gear 

W H (21 ) . 

d) The guide rack moves by engagemen t w i th w o r m T. 

e) Pickup ad jus tment m o u n t (817) and laser p ickup 

(38) secured to the guide rack per form linear move­

men t in the d i rect ion of a r row (A). 

(2) Construct ion 
a) The drive shaft , w o r m T and the guide rack, w h i c h are 

un i f ied , are service parts as gear ass 'y (19) . W o r m T 

is a t tached w i th adhesive to the predetermined posi­

t i on . 

b) The carry moto r and the plastic w o r m gear, w h i c h are 

uni f ied by force f i t t ing , are service parts as motor 

ass 'y (26 ) . 

c) Moto r shaft thrust spr ing (25) and drive shaft thrust 

spr ing (24) exert force on the moto r shaft and the 

drive shaft in the d i rect ion of thrust to el iminate the 

servo lag t ime due to inconstant thrust w h e n the 

p ickup is dr iven. The func t ion of these spr ings makes 

inconstant thrust ad jus tment unnecessary, 

d) Funct ion of guide rack spr ing (See Fig. M2 . ) 

The guide rack spr ing enables the p ickup to be dr iven 

by the w o r m T and the teeth of the guide rack w h e n 

the uni t (mechan ism) not p laced level. Normal ly , w i th 

the uni t (mechan ism) placed level, a gap exists bet­

w e e n the guide rack and the guide rack spr ing. W h e n 

not p laced level, the spr ing applies enough force to 

the guide rack so that the engagement of w o r m T and 

the guide rack is the same as w h e n placed level. 

Guide rack 

44 

Guide rack 
Worm T 

- Motor mount (23) 

- Drive shaft 

Worm T 

Normally, a clearance is present. 

Laser pickup 

Fig. M 2 Function of guide rack spring 

Pickup adjustment mount (817) 

Guide rack spring 

Pickup adjustment mount (817) 

, Special screw 3 x 1 0 (64) 

Hexagon socket setscrew A 2 . 6 x 8 (62) 

, Guide rack spring (20) 

Thrust bearing (17) 

Motor shaft thrust spring (25) 

Gear WH (21) 

Pickup carry motor (26) 

Drive shaft thrust spring (24) 

Laser pickup (38) ' 

Disc motor ass'y (10)-
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5-2-2 Eject and loading mechanism 
(1) Operation at power ON 

Explanat ion is g iven only for loading operat ion f rom the 

tray open posi t ion. The eject operat ion is the reverse to 

the loading operat ion. In the eject or loading opera t ion , 

the tray also moves cor responding ly . Therefore, also 

refer to sect ion 5-2-3 " T r a y sect ion m e c h a n i s m " 

a) W h e n OPEN/CLOSE swi tch S 0 0 4 is pressed w i t h the 

tray open (Fig. M 3 ) , loading moto r (74) rotates in the 

d i rect ion of a r row (A) and loading gears (65) to (69) 

also rotate. (Fig. M4) 

Cross-recessed bind screw 2 . 6 x 6 (3) 

Cross-recessed bind screw 
2 . 6 x 6 (3) 

Gear C (67) 

Loading motor ass'y (74) Eject switch (S004) 

Gear A (65) 

Gear B (66) 

Fig. M3 Loading mechanism 

Main chassis (28) 

Fig. M 4 Loading gear motion and drive rack driving (1) 
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E m 
Gear D ass'y (69) 

, Drive rack (80) 

Gear C (67) 
Drive rack (80) 

Loading motor ass'y (74) 

Pinion -

Gear B (66) 

I B 
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c) W h e n the tray nears the posi t ion at w h i c h it is housed , 

c lamper gear (53) starts rotat ing by means of the up­

per rack sect ion of c l amp rack (82 ) . Clamp rack (82) 

is pressed in the inside of its long hole by stepped 

sc rew (78) to move at the same speed as drive rack 

(80 ) . (Fig. M6) 

Engagement is about to end. 

Fig. M6 Relative operation between drive rack and clamp rack (1) 

5. MECHANISM OPERATION 

b) Tray drive rack (80) is dr iven by gear C (67) of the 

loading gear g roup so that the tray (ass'y) is retracted 

into the unit . (Fig. M5) 

Drive rack (80) Idle rotation Gear C engages drive rack. 

Gear E (68) 
Gear D ass'y (69)-

Loading motor ass'y (74). 

• Gear B (66) 

Gear A (65) 

Fig. M 5 Loading gear motion and drive rack driving (2) 

Clamper gear (53) 
Engagement begins. 

Stepped screw (78) is in hole of clamp rack (82). 
Clamp rack (82) 

_Stepped screw (78) .Clamp rack (82) 

Gear E (68) 
Gear D ass'y (69) 

.Tray reinforcement plate 

Lock pin 
Lock lever (813) 

Loading motor ass'y (74)-

Drive rack (80) 

Gear C (67) 

Gear B (66) 

Gear A (65) 
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d) The tray dr iven by gear C (67) and drive rack (80) is 

comp le ted . After that , w h e n loading gear E (68) 

engages w i th c l amp rack (82 ) , disc tray B (91) (disc 

shaped sect ion) is lowered also w i th rotat ion and 

c lamper gear (53) rotates. Mot ion of the tray is c o m ­

pleted by relay of force f r o m drive rack (80) to c lamp 

rack (82 ) . (Fig. M7) 

* For mo t ion of disc tray B, refer to 5 -2 -3 " T r a y sec­

t ion m e c h a n i s m " . (Figs. M 9 , M 1 2 and M 1 3 ) 

Fig. M7 Relative operation between drive rack and clamp rack (2) 

* W h e n operat ion is relayed f rom drive rack (80) to c lamp 

rack (82) or w h e n the func t ion of gear D ass'y (69) shifts 

f r om step c to d , drive rack (80) comple tes its o w n job . 

Instead, c lamp rack (82) takes over the subsequent opera­

t ion . This relay of operat ion is made smooth by gear D 

ass 'y (69) . (Fig. M8) 

In step c, gear C (67 ) , drive rack (80) and c lamp rack (82) 

move at the same c i rcumferent ia l and linear speed. Gear E 

(68) and gear D (small) have half that c i rcumferent ia l 

speed, however . 

To compensate th is , gear D (small) moves earlier than 

gear D (large) so that gear E (68) can be engaged w i th 

c lamp rack (82 ) . 
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Clamper gear (53) 
Released 

Clamp rack (82) Engagement begins. 
Link shaft (83) 

, Idle rotation 

Gear E (68) 

Gear D ass'y (69) 
Drive rack (80) 

Lock pin 

Loading motor ass'y (74) 

Gear C (67) 

"Gear B (66) 

Gear A (65) 

Clamp rack (82) 

Gear E (68)-

Gear D ass'y (69)-

Drive rack (80) 

-Gear C (67) 

Fig. M8 Operation of gear D a s s ' y 
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e) Lock lever (813) is moved by the cam sect ion of c lamper 

gear (53 ) . Clamper lever (806) begins to lower cor respon­

dingly. (Fig. M9) 

Fig. M 9 Tray operation 

g) W i th the disc is c l a m p e d , the protrusion of c lamper gear 

(53) pushes the c losed tray detect ion leaf swi tch at tached 

by sc rews to c lamper lever moun t ing stand (51) so that 

the loading moto r stops rotat ion (Fig. M 1 0 ) . The reupon , 

the loading operat ion is comp le te . Subsequent ly , the unit 

imp lements the fo l low ing operat ion: 

Closed tray detection 
leaf switch (S001) 

Fig. M 1 0 C losed tray detection leaf swi tch 

48 

h) The microprocessor checks whe the r or not the disc is pre­

sent. If present, it rotates disc moto r (10) and carr ies the 

p ickup to the beg inn ing of the first p rogram after reading 

data TOC. T h e n , the disc moto r is s topped . (When the 

play but ton is pressed w i th the tray open , the disc moto r 

does not stop and play mode is entered as it is.) 

If not , the disc mo to r does not rotate. 

Thus , the operat ion w h e n the OPEN/CLOSE but ton is pressed 

f rom the tray open posi t ion is comp le te . Hereupon , w h e n the 

OPEN/CLOSE but ton is pressed aga in , entirely reverse oper­

at ion f rom step (g) to (a) is pe r fo rmed. 

(2) During power O F F 
W h e n the tray is to be pul led out ful ly at power OFF, 

s lowly rotate c lamper gear (53) (Fig. M9) manual ly in the 

d i rect ion reverse to that of the a r row unti l it s tops. 

W h e n c lamper gear (53) has been ful ly ro tated, the tray 

comes ou t abou t 5 m m f rom the panel surface. After­

wa rds , the tray can be pul led ou t f ron tward by hand . 

A t this t ime , w h e n the tray is pul led by an excessive 

power , drive rack (80) may be d isengaged f r o m gear C 

(67) or rather skips the teeth of the guide rack. However , 

this case does not mean a fai lure since the guide rack 

sways a little away f r o m the gear C to protect the rack 

and gear f r o m being damaged . 

In add i t ion , w h e n the tray is pul led w i t hou t c lamper gear 

(53) ful ly ro ta ted, the tray may c o m e ou t only hal fway. In 

this case, return the tray to the posit ion in w h i c h it is 

housed in. 

f) The c lamper sect ion (parts (32 ) , ( 35 ) , (36) and (37)) 

moun ted on the top of c lamper lever (806) also lowers to 

c lamp the disc. The force to c lamp the disc is obta ined 

f rom the at t ract ion power be tween c lamper magne t (36) 

and the disc turntable made of i ron. 

Clamper gear (53) 

Cam section 

Lock lever (813) 

Clamp rack (82) 
Gear section 

Clamp lever (806) 

Link (823) 
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5-2 -3 Tray section mechanism 
(1) Construction 

Disc tray B (91) has a cone-shaped sectional v iew, as 

s h o w n in Fig. M 1 1 , by w h i c h the signal pit surface on 

the disc is protected against damage . Disc tray B (91) 

has four catches in its outer c i rcumference . These cat­

ches are engaged w i th the four c a m grooves of disc tray 

A (93) so that the tray sect ion moves up and d o w n con ­

current ly w i th rotat ion. 

Point of contact between tray B (91) and disc 

Disc tray A (93) 

(2) Tray operation 
The tray operates as fo l lows w h e n the disc is loaded. The 

tray operates in reverse w h e n the disc is e jected. 

a) Clamp rack (82) is dr iven by gear E (68 ) . (Fig. M7) 

b) W h e n c lamp rack (82) moves , link shaft (83) in this 

rack also moves. (Fig. M9) 

c) Link shaft (83) pushes link ( 823 ) . 

d) Disc t ray B (91) connec ted w i th link (823) begins to 

rotate. 

e) Disc tray B (91) lowers a long the c a m groove sect ion 

of disc tray A (93 ) . (Fig. M 1 2 ) 

f) W h e n disc tray B (91) comes to the posi t ion s h o w n in 

Fig. M 1 3 , the c losed tray detect ion leaf swi tch (Fig. 

M 1 0 ) wo rks to stop the loading motor , at w h i c h t ime 

disc tray B (91) also stops. The reupon , the tray 

operat ion is comp le te . A t this t ime , the p ickup is 

parallel w i th the notched sect ion of disc tray B (91) in 

its sl iding d i rect ion. 

Fig. M11 Construct ion of tray section 

Tray A (93) 

Eject switch (S004) 

Tray A (93) 

Eject switch (S004) 

Fig. M 1 2 Tray operation 

Fig. M 1 3 Tray operation 
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Disc tray B (91) 
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(3) Tray grounding route 
The electrostat ic charge in the h u m a n body may reach a 

f e w kV to tens of kV. The electrostat ic charge is released 

via the fo l l ow ing route so that the uni t is protected f rom 

mal func t ion ing w h e n the OPEN/CLOSE but ton is pressed 

w i th the tray open (Fig. M 1 4 ) . 

* In any of those mechan isms of mass-produced pro­

ducts No . 1 to No. 3 0 0 0 , the alumite on the entire 

bo t tom side of rail L (822) is scraped off as a 

subst i tue m e t h o d . Thereby, the g round plate spr ing 

and the side are b rought into con tac t , thereby g roun­

d ing the chassis base. 

vii) Ground plate spring 

Viii) Main chassis 

ix) Unit enclosure 
Charged finger 

Tray reinforcement plate (821) 

Tapping screw 3 x 8 

Ground plate spring 

Rail L (822) 
Ground plate 

Fig. M 1 4 Disc tray ground mechanism 

Fig. M 1 5 Disc tray ground mechanism 

50 

i) Charged f inger 

ii) Ground pin of OPEN/CLOSE key swi tch S 0 0 4 

• 

iii) Tray re in forcement plate (821) 

T 
iv) Tapp ing sc rew 3x8 

v) Rail L (822) 

vi) Ground plate (827) 

Unit enclosure 
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5-2 -4 F G mechanism 
(1) Construct ion 

a) 2 0 pairs of N and S pole magnets are radially installed 

under the disc turntable (Fig. M 1 6 ) . These are unif ied 

as moto r ass 'y (10) for service parts. 

b) On the other hand , a PC board w i th radial and zig-zag 

c i rcui t patterns is p rov ided, at a sl ight c learance (0 .2 

to 0 .7 mm) f r o m the above ass'y. (Fig. M 1 7 ) 

c) The relative posit ion be tween the above t w o is s h o w n 

in Fig. M 1 8 . 

(2) Operation 

W h e n the disc mo to r rotates, an AC e lect romot ive force 

appears in the FG PCB due to the magnet ic f ield created 

by the magne t comb ina t i on . This force is taken as the FG 

signal to de tec t the rotat ing speed of the disc motor . 

Disc motor 

Fig. M 1 8 Disc motor a s s ' y 
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Fig. M 1 6 F G magnet Fig. M 1 7 F G P C B 

, Disc turntable 

- F G magnet 

FG PCB pattern 
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5-2 -5 Grounding of each positional detection leaf sw i tch 
The respect ive g round ing routes of (1) start l imit, (2) c losed 

tray ( loading) and (3) opened tray (eject) detect ion leaf swi t ­

ches are s h o w n in Fig. M 1 9 . 

Pan head screw M 2 x 6 (13) 

Mechanism chassis (803) 

Screw D T 2 . 6 x 6 (3) 

Toothed washer (801) 

FG PCB (5) 

Ground lead with lug 

Cross-recessed bind screw M2.6 x 12 (11) 

Spacer (12) 

Pan head screw M2 x 6 (B) 

Clamper lever mounting plate (814) 

Screw D T 2 . 6 X 6 (3) 

Main chass is (28) 
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(1) Start l imit detect ion leaf swi tch 

(2) Closed tray detect ion leaf swi tch 

(3) Opened tray detect ion leaf swi tch 

(1) Start limit detection leaf swi tch (2) Closed tray detection leaf swi tch (3) Opened tray detection leaf sw i tch 

Leaf switch Leaf switch Leaf switch 

Pan head screw M 2 x 6 (13) 

Closed tray detection switch (S001) 

-Pan head screw M 2 x 6 (13) 

-Clamper lever mounting plate (814) 

Mechanism chassis (803) 

- FG PCB (5) 

Opened tray detection switch (S002) 

• Main chassis (28) 

Start limit detection leaf switch (S003) 

Screw DT 2 . 6 x 6 (3) -

Toothed washer (801) 

Cross-recessed bind screw M2 .6x 12 (11) 

^Spacer (12) 

Fig. M 1 9 Ground line of positional detection leaf sw i tches 
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5-3 REPLACEMENT AND REMOVAL OF MAIN 
COMPONENTS 
5-3-1 Replacement of pickup (Figs. M 2 0 , M21 and M22) 

• Remove screw (61) ( M 2 x 8 ) moun t ing roller (60) as 

s h o w n . 

• Be sure to insert a service short pin into laser pickup 
(38) . 

• D isconnect the connec tors (5-P socket ass'y (808) and 

4-P socket ass 'y (807) f r om laser p ickup (38 ) , and 

desolder the three lead wi res. 

Note: Make sure to use a grounded soldering iron. Also, ground the 
chassis in the mechanism section and the body of the service 
engineer. 

Laser pickup (38) (2) Roller (60) 

Remove t w o screws (55) ( M 3 x 4 ) moun t i ng laser p ickup 

(38 ) , and the p ickup wi l l be de tached . 

Assembly should be carr ied ou t careful ly in the reverse 

procedure . 

Notes: • Short pin should not be taken off from the new pickup till 
completion of wire connection. 

• Avoid touching the pickup lens. 
• When it is difficult to mount the pickup in pickup mount 

ass'y (816), unfasten the pickup spring (51) at one side for 
easy mounting. In this case, avoid loosening pickup adjust­
ment screws (82) and (84), because this causes the pickup 
to go out of adjustment. 

• When mounting the new pickup, be sure to apply lubricant 
to the specified points, as shown in Fig. M46. (Refer to 5.4 
"Lubricant application points".) 

Laser pickup (38) 

Fig. M 2 0 Replacement of laser pickup (1) 

Pickup mounting screw 
M 3 x 4 (55) 

Laser pickup (38) 

Pickup mounting screw M 3 x 4 (55) Fig. M21 Replacement of laser pickup (2) 
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(1) Cross-recessed bind screw M 2 x 8 (61) 

(6) Cross-recessed bind screw (55) 

' (4) 4-P socket ass'y (807) 

- (4) 5-P socket ass'y (808) 

Fig. M 2 2 Replacement of laser pickup (3) 

(3) Service short pin 

(5) Cross-recessed bind screw (55) 

Caution 
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5-3 -2 Replacement of disc motor on F G P C B 
Remove t w o sc rews (3) ( M 2 . 6 x 6 ) moun t ing the c lamper 

lever m o u n t so tha t the overall c lamper lever m o u n t ass 'y can 

move freely w i th the lead wi res kept connec ted . (Fig. 1) 

Remove push rivet (1) ( 0 3 x 3 . 5 ) and take out FG cover 

(800 ) . (See exp loded v iew. ) 

Remove four sc rews (3) ( M 2 . 6 x 6 ) moun t ing the disc motor . 

Desolder the disc mo to r lead wi res (red and black) f r om 

loading motor PCB (27 ) , and disc motor ass 'y (10) wi l l be 

de tached. (Fig. M 2 3 ) 

B L K 

Disc motor ( 1 0 ) 

Fig. M 2 3 Replacement of F G P C B and disc motor 
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Desolder the lead wi res f r om FG PCB (5) , and the FG PCB wi l l 

be de tached . 

Assembly should be carr ied ou t in the reverse procedure . 

Note: When securing the disc motor by screws, note that one screw has a 
toothed washer (4). 

Black 

Red 

R E D 



•P-1100B II 

Desolder the terminal sect ion of carry moto r ass 'y (26 ) . 

Remove screw (22) ( M 2 . 6 x 5 ) moun t ing the carry motor , 

and the carry moto r sect ion wi l l be separated into mo to r 

m o u n t (23) and motor ass 'y (26) . 

Assembly should be carr ied ou t in the reverse procedure. 

Note: Be sure to put gear WH (21) in the drive shaft to its full depth. 

Note: In assembly, solder the terminal section with motor polarities set as 
shown in Fig. M25 (the terminal which has a boss nearby is set to 
the capacitor side). 

Cross-recessed bind screw 2 . 6 x 6 (3) 

Gear WH (21) 

1 
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5-3-3 Replacement of pickup carry motor in pickup slide 
mechanism section 
Remove screw (3) ( M 2 . 6 x 6 ) moun t ing the carry moto r _ 

moun t and screw (3) ( M 2 . 6 x 6 ) moun t ing the thrust bear­

ing, and separate it into the carry moto r sect ion, guide rack 

section and thrust bear ing (17) . (Fig. M24 ) 

Remove screw (11) ( M 2 . 6 x 1 2 ) moun t ing the guide rack, 

and the guide rack sect ion wi l l be separated into the p ickup 

sect ion and guide rack ass'y (19 ) . 

Cross-recessed bind screw 2 . 6 x 6 (3) 

Motor mount (23) 
Motor PCB (27) 

Carry motor ass'y (26) 

.Motor mount (23) 

r 
(1) Cross-recessed bind screw M 2 . 6 x 5 (22) 

V 
(3) Cross-recessed bind screw 2.6 x 12 (11) 

Thrust bearing (17) 

Guide rack (19) 

Fig. M 2 4 Replacement of pickup slide mechanism Fig. M 2 5 Replacement of pickup carry motor 
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5-3-4 Replacement of loading motor on loading gear group 
Remove screw (3) ( M 2 . 6 x 6 ) moun t i ng the c lamper lever 

m o u n t so that overal l c lamper lever m o u n t ass 'y (814) can 

move freely. 

Remove sc rew (11) ( M 2 . 6 x 1 2 ) moun t ing the mechan ism 

chassis so tha t the overal l mechan ism chassis ass'y can move 

freely. 

Note: When removing screw (11), be careful not to damage the lead wire 
(brown) of leaf switch (S001) in overall clamper lever mount ass'y 
(814). 

Remove gear suppor t washer (65) ( 0 2 . 1 ) , and gear B (66 ) , 

gear C (67 ) , gear A (70 ) , gear E (68) and gear E ass'y (69) 

wi l l be detached in tha t order. W h e n remov ing gear A (70 ) , 

sl ightly raise mechan i sm chassis ass 'y ( 803 ) . 

Note: Take special care in removal of gears, since gear A (70) is extremely 
susceptible to damage. When removing gear E (68), be careful not 
to break a gear leg in opening it with tweezers as shown. 

Remove screw (71) ( M 2 . 6 x 3 . 5 , black) moun t ing the 

loading motor , and loading motor ass 'y (74) wi l l be de tach­

ed . 

Desolder the terminal sect ion of loading motor ass'y (74) . 

Gear support washer (65) 

(1) Gear B (66) (2) Gear C (67) 

(4) Gear E (68) 

(5) Gear D (69) 

Fig. M 2 6 Replacement of loading gears 

Assembly should be carr ied out in the reverse procedure. 

Notes: • When putting in gears, be careful not to damage them. Especial­
ly, as gear A (70) is susceptible to damage, take adequate care 
in removal work. 

• When mounting the loading motor by screw (71), avoid applica­
tion of excessive turque to the screw, as this may cause a 
broken thread. 

• When replacing the loading motor or resoldering it, pay attention 
to motor polarities. As shown in Fig. M26-B, the hole section in 
the panel side is the specified soldering point and motor moun­
ting location. 

Fig. M 2 6 - B 
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(3) Gear A (70)-

Hole section 
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5-3 -5 Replacement of tray 
Remove the four tapp ing screws of the panel re in forcement 

plate and the four red tapping screws secur ing the 

mechan ism to the uni t as s h o w n in Fig. M 2 8 , restore the tray 

to the state that it is nearly housed in , then lift up the 

mechan ism in its rear side as s h o w n in Fig. M28 -a . The metal 

f ixture (right) of the rail wi l l then be detached s ideways. 

Detach this metal f ix ture, then restore the mechan ism to the 

original locat ion, and the tray can be pul led out fo rwards 

manual ly . 

Note: The tray can be detached with a short shaft screwdriver for M2.6 
without removing the above eight screws as shown in Fig. M27. 

• 
Draw out the tray in its open ing d i rec t ion, s lowly. 

Assembly should be carr ied out in the reverse procedure. 

Notes: • When putting in the tray, make sure that gear C is engaged with 
the drive rack. 

• Be careful not to damage the rollers of main chassis ass'y (28) 
by the edges of the rails. 

Fig. M 2 8 Removal and replacement of tray 

Fig. M 2 7 Removal of tray 

Panel reinforcement plate 

Fig. M 2 8 - a 
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5-3-6 Replacement of mechanism c h a s s i s rubber cushion 
Remove sc rew (3) ( M 2 . 6 x 6 ) moun t ing the c lamper lever 

m o u n t so that overal l c lamper lever m o u n t ass 'y (814) can 

move freely. (Fig. M3) 

Remove sc rew (11) ( M 2 . 6 x 1 2 ) moun t ing the mechan ism 

chassis so that mechan i sm chassis asd'y (803) can move 

freely. 

Note: Be careful not to damage the lead wire (brown) of leaf switch S001 
in the clamper lever mount. 

Detach spacer (12) 

Detach cush ion (14) by gent ly pushing it f r om above w i th 

mechan ism chassis ass 'y (16) sl ightly raised. 

Note: When raising mechanism chassis ass'y (16), take adequate care not 
to damage gear A (70) by carry motor PCB (87). 

Assembly should be carr ied out in the reverse procedure . 

5-3-8 Replacement of clamper lever mount 
Remove screw (3) ( M 2 . 6 x 6 ) of head ampl i f ier PCB moun t ­

ing metal f ixture (30) and sc rew (3) ( M 2 . 6 x 6 ) of c lamper 

lever m o u n t ( 814 ) . (Fig. M3) 

Remove pan head sc rew (13) ( M 2 x 6 ) of leaf swi tch S001 

taking care not to damage the b rown w i re , and the c lamper 

lever m o u n t wi l l be de tached. (Fig. M 1 0 ) 

Remove E-ring (54) (03 ) , and c lamper gear (53) wi l l be 

de tached. 

Assembly should be carr ied ou t in the reverse procedure . 

5-3-7 Removal of head amplifier P C B 
Remove screw (3) ( M 2 . 6 x 6 ) of head ampl i f ier PCB m o u n ­

t ing metal f ixture (30) so that head ampl i f ier PCB ass'y (812) 

can be de tached f rom the mechan ism sect ion. 

Be sure to insert the service short pin to laser pickup (38) . 

(Fig. M 2 2 ) 
Note: Make sure to use a grounded soldering iron. Also, ground the 

chassis in the mechanism section and the body of the service 
engineer. 

t 

Desolder the w i res and pull ou t the connec tors f r om head 

ampl i f ier PCB ass'y ( 812 ) . 
Assembly should be carr ied out in the reverse procedure . 
Note: Short pin should not be taken off from the pickup till completion of 

connection. 

1 5 8 
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5-4 LUBRICANT APPLICATION POINTS 
W h e n replacing a c o m p o n e n t , w h e n the operat ion of each 

sect ion goes out of order, check that lubr icant ( 3 0 0 , 0 0 0 uni t 

si l icon oil) has been appl ied to the fo l l ow ing points: 

( D W o r m and gear W H in carry moto r (Fig. M 4 7 ) 

(2) Drive shaft ( 3 0 0 , 0 0 0 uni t si l icon oil) (Fig. M 4 7 ) 

(3) W o r m T and guide rack ( 3 0 0 , 0 0 0 uni t si l icon oil) (Fig. 

M 4 7 ) 

(4) W h e n replacing the p ickup, be sure to apply 3 0 0 , 0 0 0 

uni t s i l icon oil be tween the p ickup and its suppor t screw. 

W i t h o u t such app l ica t ion , note that the p ickup canno t be 

ad justed. 

(5) Sl iding sect ion be tween p ickup roller and mechan ism 

chassis ( 3 0 0 , 0 0 0 uni t si l icon oil) 

(6) Cam sect ion of c lamper gear ( 3 0 0 , 0 0 0 uni t s i l icon oil) 

(7) Disc moto r shaft and center r ing ( 3 0 0 , 0 0 0 uni t si l icon 

oil) (Fig. M 4 9 ) 

(8) Cam sect ion and rack spr ing sl iding sect ion in t ray 

( 3 0 0 , 0 0 0 uni t s i l icon oil) 

(9) Lock lever and lock pin of tray 

(10) Sliding sect ion be tween c lamper lever and lock lever ad ­

jus tment sc rew 

Note: 300,000 unit silicon oil (Parts No. W01-9991-00) 

Pickup adjustment mount (817) 

Special screw 3 x 1 0 (64) 

Pickup carry motor (26) 

Drive shaft 

Pickup mount ass'y (816) 
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Hexagon socket setscrew 2 . 6 x 8 (62) 

, Hexagon socket setscrew 2 . 6 x 8 (62) 

- Guide rack spring 

-Guide rack 

Laser pickup ( 3 8 ) / 

Disc motor ass'y (10)-

Rack gear 

Worm T 

Gear WH (21) 

Lubricant application point 

Lubricant 

Washer 



5-5 CLAMPER LEVER HEIGHT ADJUSTMENT 
W h e n the disc moto r does not rotate even if a disc is loaded, 

or w h e n no data TOC is read even if the disc moto r rotates 

(e.g. it rotates inf ini tely), or w h e n a f r ic t ion sound occurs in 

rotat ion of the disc motor , the c lamper lever may be in c o n ­

tact w i th the c lamper . 

a) In this case, adjust by tu rn ing the he ight ad jus tment screw 

(Fig. M39-a ) so that the ratio of c learances A and B is A :B 

= 2 :3 w i th the disc c lamped as s h o w n in Fig. M 3 9 - b . 

b) W h e n this p rob lem is not desolved even by the method 

ment ioned above, turn the c lamper and see if the 

c learance (C), w h i c h can be checked th rough the notched 

sect ion of the c lamper , is a lmost the same at several points 

w h e n tu rn ing . 

W h e n the c learance is smaller at r ight and left, cor rec t it by 

pushing the c lamper lever manual ly . (Fig. M40 ) 

c) Lock lever ass 'y (813) is also provided w i th an ad jus tment 

sc rew w h i c h is used as in c lamper lever height ad jus tment 

(Fig. M 3 9 - d ) w i th t ray open . 

This sc rew is used in ad jus tment only w h e n the c lamper 

creates f r ic t ion w i th tray A in loading of disc or w h e n 

sound occurs by the c lamper str iking the top case. 

As s h o w n in Fig. M 4 1 , adjust this screw so that the 

c lamper is kept f r o m str iking the top case also meet ing the 

appl icat ion of t ray A to c lamper c learance (d) > 1 [ m m ] . 

Clamper lever (806) 

5. MECHANISM OPERATION 

Lock lever ass'y adjustment screw (101) with tray open 

Fig. M 3 9 Clamper lever height adjsutment 

A : B = 2 : 3 

M 3 9 - a M39-b 

M 3 9 - c 
M39-d 

Clearanace 
Case (100) 

Tray A (93) 
Clamper lever (806) 

Clearance (C) 

Fig. M41 Clamper lever height adjustment with tray open Fig. M 4 0 Clamper lever-plate clearance check 
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5-6 WIRE CONNECTION AND BUNDLING 
1 . Wi re connec t ion for motors and leaf swi tches is as s h o w n 

in Fig. M 4 2 . 

1) Connect the black, ye l low, red and orange wires f r om 

the 4-P socket to BLK, YEL, RED and ORG wi res , 

respectively. 

2) Connec t the blue wi re of the 3-P socket to the blue w i re 

of the start l imit detect ion leaf swi tch th rough the 

loading motor PCB, the b rown wi re to the b rown wi re of 

the c losed tray detect ion leaf sw i tch th rough the same 

PCB, and the gray wi re to the gray w i re of the opened 

tray detect ion leaf sw i tch direct ly. 

3) Connec t the red and black wi res of the disc motor to the 

D.RED and D.BLK wi res in the loading motor PCB, 

respectively. 

Note: When wire connection is made as instructed in paragraph 1) 
and 2) , the red wire of the disc motor is connected with the 
black wire of the 4-P socket, and the black wire with the red 
wire. 

2. Wi r ing is per formed as s h o w n in Figs. M 4 3 - M 4 6 . 

1) Perform wi r ing of the moto r PCB exact ly as shown in 

Fig. M 4 3 . In this case, note the fo l low ing three points: 

a) Slacken the wi re indicated by a r row [A ] . 

b) Slightly bend the sect ion indicated by a r row [B] in 

the direct ion in w h i c h the w i re is put in. 

c) Bring the locking part of the w i re band upward in­

d icated by a r row [C] , as s h o w n . 

2) Perform wire bundl ing in the rear of the main chassis 

exact ly as s h o w n in Fig. M 4 4 . In this case, the number 

of w i res to be bundled in the locking part is 8, and that 

in the head ampl i f ier PCB is 9. 

3) In w i r ing the p ickup sect ion, solder the red, black and 

ye l low wires exact ly as s h o w n in Fig. 4 5 , and secure 

these three w i res by a w i re c lamp . 

4) In w i r ing the head ampl i f ier PCB ass 'y , solder the red, 

black and ye l low wi res exact ly as s h o w n in Fig. M 4 6 . 

In add i t ion , make sure that no con tac t occurs be tween 

any t w o of the transistors, coi ls and capaci tors s h o w n 

in Fig. M 4 6 . 

Disc motor (10) PCB (804) 

Tray loading motor (74) 

Opened tray detection leaf switch 
(S002) 

Fig. M43 Wiring of motor P C B 

Pickup carry motor (26) 

Opened tray detection 
leaf switch (S002) 

Head amplifier PCB (812) Chassis caulking ass'y (28) 

Fig. M44 Wire bundling in rear of main c h a s s i s 

Yellow Black Red 

Mount (817) 

Fig. 45 Wiring of pickup sect ion 

1 

Disc motor (10)-

PCB (804) 

Tray loading motor 
, , (74) 

Pickup (38) 

Pickup adjustment mount (817) 
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Fig. M 4 6 Wiring of head amplifier P C B a s s ' y 

Fig. M 4 2 Connect ions for motors and leaf sw i tches 
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Head amplifier PCB (812) 

Yellow 

Black 

Red 

5P socket 

4P socket | Do not contact. | 

Servo PCB (X29-1520-00) 

Pickup motor (26) 

• Process PCB (X32-1010-00) 

Tray loading motor (74) 
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DP-1100B 

Compact disc player 
Disc loading s y s t e m Linear skate disc loading 

mechan ism 
Frequency response 2 Hz to 20 kHz, ± 0 . 5 dB 
Dynamic range 9 5 dB or more 
Signal-to-noise ratio 95 dB or more 
Total harmonic distortion Less than 0 . 0 0 1 5 % (1 kHz) 
Channel separation 90 dB or more (1 kHz) 
W o w and flutter Below measurable l imit 
Output level 2 V 
Output impedance 6 0 0 0 
Sampling frequency 4 4 . 1 kHz 
Quantization 16 bit l inear quant iz ing /chan­

nel 
Spindle speed 2 0 0 to 5 0 0 rpm 
Pickup Semiconduc to r laser (GaAIAs) 
Error correction C I R C 
Tune selection TNO (Music No . ) , INDEX (In­

dex No.) 
Number of tune search Up to 99 
A c c e s s time Average 2 seconds 
Number of memory 16 
Repeat play Endless 
Power supply AC 120 V, 60 Hz (USA and 

Canada) 
AC 120 V to AC 2 2 0 / 2 4 0 V , 
5 0 / 6 0 Hz (Others) 

Power consumption 2 0 W (USA) , 
2 3 W (Others) 

Dimensions 4 4 0 ( W ) X 88(H) X 310(D) m m 
Weight 6 .8 kg 

Remote control unit 
S y s t e m Infrared cont ro l 

W a v e length ; 9 3 0 nm 

Effective distance 4 m 
Effective angle ± 3 0 ° f r om the center axis 
Dimensions 140(H) X 5 4 ( W ) X 12(D) m m 
Batteries A A A or R03 X 2 (opt ion) 
Weight 50 g (w i thout batteries) 

DP-1100II 

Compact disc player 
Disc loading s y s t e m Linear skate disc loading 

mechan ism 

Frequency response 2 Hz to 20 kHz, ± 0 . 5 dB 

Dynamic range 9 5 dB 

Total harmonic distortion 0 . 0 0 1 5 % (1 kHz) 

Channel separation 90 dB (1 kHz) 

W o w and flutter Below measurable l imit 

Output level 2 V 

Sampling frequency 4 4 . 1 kHz 

Quantization 16 bit l inear 1 channel 

Pickup Semiconduc to r laser 

Power supply AC 120 V , 60 Hz (USA and 

Canada) 

AC 120 V to AC 2 2 0 / 2 4 0 V , 

5 0 / 6 0 Hz (Others) 

Power consumption 2 3 W 

Dimensions W 4 4 0 m m ( 1 7 - 5 / 1 6 " ) 

H 88 m m ( 3 - 1 5 / 3 2 " ) 

D 3 1 0 m m ( 1 2 - 7 / 3 2 " ) 

Weight 6 .8 kg (15 lb) 

Remote control unit 
S y s t e m Infrared contro l 

Wave length ; 9 3 0 nm 

Effective distance 6 m 

Effective angle ± 3 0 ° f r om the center axis 

Dimensions 140(H) x 5 4 ( W ) x 12(D) m m 

Batteries A A A or R03 X 2 

Weight 50 g (w i thout batteries) 

Kenwood follows a policy of continuous advancements 
in development. For this reason specifications may be 
changed without notice. 

Kenwood poursuit une politique de progres constants en 
ce qui doncerne le developpement. Pour cette raison, les 
specifications sont sujettes a modifications sans preavis. 

Kenwood strebt standige, Verbesserungen in der Ent -
wicklung an.Daher bleiben Anderungen der technischen 
Daten jederzeit vorbehalten. 
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