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SCHEMATIC DIAGRAM
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2. BASIC DATA FORMAT

This unit uses a new mechanism featuring NT (non-tracking) system. Although it is used only for
playback, prerecorded tapes to be used are the same as conventional ones. In this section, the DAT format
is explained.

2-1. MAIN SPECIFICATIONS

Table 2-1
Mode DAT (REC/PB mode) Pre-recorded tape (PB mode only}
tem Standard | Option1 | Option2 Option3 | Mol Wide track

Number of channels

CH) 2 2 2 4 2 4
Sampling frequency

(kHz) 48 32 32 32 44.1

o 16 16 12 12 16 16

Quantization bits (bit) (linear) (finear) {non-linear) (non-linear) (linear) (linear}
Linear recording

density (KBPD 61.0 61.0 61.0 611
Surface recording

lensity (MBPID 14 114 114 76
Transmission rate

(MBPS) 246 246 123 246 2.46
Sub-code capacity

(KBPS) 2731 2731 136.5 273.1 2731
Modulation method 8-10 conversion

Correction method Double Read -Solomon mode

Tracking method Area division ATF

Cassette size (mm) 73 x54x10.5

Recording time {min) 120 120 240 120 120 80
Tape width (mm} s

Tape type Metal powder Oxide tape
Tape thickness (um) 131y

Tape speed (mm/s} B.15 8.15 4075 815 8.15 12.225
Track pitch (um) 13.591 13.591 2041
Track angle 6°22°59.5" 67232947
Standard drum

specification 430 90° wrap

Drum speed (rpm) 2,000 1,000 2,000 2,000

Relative speed (m /s) 3.133 1.567 3133 3.133 3129
Head azimuth angle t20°




2-2. TRACK FORMAT

-a-——— Tape fransport direction

Optional track 1

Track guard

PLL + Sub-code 4.6°x 2

PLL+ PCM 60°

PCM width 2.61mm

Tape width 3.81*9 . mm

ATF 2.3°x2

Track guard EAS

Optional track LI

6° 22" 59.5&\

Fig. 2-1




Table 2-2

2: 3 :4 : 6 :7 8: 9 10: :12 13: 14 :15 16
| SUB-1) , { (ATP) | | (PCM) | (ATF) | (SUB-2),
Frequency *Angle {(deg) | Number of blocks | Time (ps)
1 MARGIN 1/2 fch 5.051 11 420.9
2 PLL (SUB) 1/2 fch 0.918 2 76.5
3 SUB-1’ 3673 8 306.i
4 POST AMBLE 1/2 fch 0.459 1 383
5 IBG 1/6 fch 1.378 3 1148
6 ATF 2.296 5 191.3
7 1BG 1./6 fch 1.378 3 '114.8
8 PLL (PCM) 1/2 fch 0918 2 76.5
9 PCM 58.776 128 4898.0
10 IBG 1/6 fch 1.378 3 .114.8
11 ATF 2296 5 191.3
.12 IBG 1/6 fch 1.378 3 114.8
13 PLL (SUB) 1/2 fch 0918 2 765
14 SUB-2 13673 8 306.1
15 POST AMBLE 1/2 fch 0459 1 38.3
16 MARGIN 1/2 fch 5.051 11 420.9
Total %0 196 7500
Recording density ......... 61.0 KBP1
fch ... 9.408MHz
* Value obtained by using ¢30, 90° wrap angle, 2000 rpm cylinder.




2-3. MAIN DATA (PCM DATA)

2-3-1,

Main data area format

e

Sub-data Sub-data
area i Main data area (PCM) area 2
~__Bblocks m 128 blocks (8 x 16 blocks) o ~_ 8blocks

Sync Main ID Main ID parity Main data
Sync 8bit abit Bbit 32 symbols
w1 w2 M parity Main data
B7(Bs | B5(B4 |B3|B2|B1|B0|B7|B6|B5|B4|B3|B2|B1]B0 M parity Main data
] i-' Format Block address .
Sync D I Frame address | 0 000d00) M parity Main data
Block address . .
Sync 0 Gooo01) M parity Main data
Syne ID2 | ID3 | Frameaddress | O m‘;‘:‘::(')%?s M parity Main data
£ Block address . .
5 Sync 0 Gl ) M parity Main data
W
-g Block address
Syne D4 D5 Frame address | 0 M parity Main data
2 Cooox100)
Block address
Syne o Gooex101) M parity Main data
Sync IDé D7 Framé address | 0 Bl(()::x::: 1: ho)i % M parity Main data
Block address .
¢ Sync 0 Gox111) M parity Main data
MSB LSB  MSB LsB

Fig. 2-2 Main data area format




2-3-2. Contents of ID1 to ID7

Table 2-3
Application Bit allocation
D1 Emphasis B5, B4
0 0 : Not used, OFF
0 1: 50/15us
D2 Sampling frequency B7, B6
0 0: 48kHz
0 1: 441kHz
1 0: 32kHz
1D3 Number of channels B5, Bé6
0 0 : 2channels
0 1 : 4 channels
1D4 Quantization B7, Bé6
0 0 : 16 bits, linear
0 1 : 12 bits, non-linear
ID5 Track pitch B5, B4
0 0 : Normal track mode
0 1 : Wide track mode
D6 Digital copy B7, B6
0 0 : Permit
T 0 : Inhibit
1 1 : Permit only for 1 generation
D7 Pack BS, B4
Contents of pack
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2-3-3. Main data allocation
Table 24
0 ! 2 3 51 52 53 75 76 77 126 127
*9) by - )2
Doo | Pro D2 D30 " Ds10 Q&S\,O Qean b qu,‘(, D'm‘u D'??,l) H Dl%.ﬂ Diz2.0
Doy |Diy [D2y [Dax Dy [Qson |WQssy Qa1 [ Disa |Dma D¢y | Drena
Doz |D12 |Dgs |Paa Dsiz |Qse2 [Qsaz Qosz2 [Deg Doz Dizez | Dr2z2
Do D13 [Dzs |Daa Ds1s |Qsss [Qsas Qas.3 [Dea |Dms Dizsa §lhers
Dos |Dis |Dag [Day Dsise |Qss e {Qsas Q.4 [Drss |Drra Dizes | Dizra
Dos [Dis [Das |Dys Dsis {Qses {Qsas Qzss | Drgs |Drs Dizes | Dges
Dos [Dis |Des |Dss Dsi6 |Qsze {Qsae Qs | Dwee |Dme Dizas | Disee
Dos | Dz {Dgy |Dsq Dsy7 {(sar {Qsas Qes.r | Do {Dany Dizey {Diere
Doa [Dis |Das [Das Dsps | Qses [Wses Qs |Dwg {De Disa |Diors
Doo |Dio |Dze |Dap Ds1e |Wsze |Qsan Qo [Diso {Dmy Dizss | Drens
Do1o | Diyo | Dsio [Dajye Ds3 10 | @sz10|Qsu0 Q15,10 | Dra,10 { D210 Dize.0 | Dyar0
Doy [Duiy |D2ai [Da1a Dy | Wnen | Q301 Qm.1 1 D1y | Do Dizex | Dizrna
Doya | Diye | Days [Dase D313z { Qsz 12 [Qssaz Q15,02 { D612 | Damaz Diasiz | Dizre
Do1s |Dyis |Dzis|Dsys Dy, 13 | Q52,13 Qsaaa Q1s,13 | D1s,1a | Deras Dr2¢1s | Diz1as
Doy4 {P11a [Dote [Dare Dsyae | Wag14 | Qsang Q1514 Drgae | D224 Di2s.14 | Dh2r1s
Dots [Dias | Pais |Dais Dsy15 | Wsz,is { Qa1 Qus,15 | Des.xs | Dmis Dyzs1s [ Dreris
Dore |Dris | D2ys | Dsas Ds1a8 | Wsa16{Wss e Qus16 | D2s.16 | D77.18 Dyse [ Diznie
Doy7 { D17 | Doaz |Daae Dsy,17 { Qs217{Wsa14 Qus.17 | D67 [ Dor1s Dyzeyr | D2zt
Doys {D1as | Doy | Daas D51 1e | Qo218 {518 Q.18 | Deaas | Deras Dizs18 | D1zg.as
Doi9 | D1rae |Deag |Dans Ds119 | Qsg,19 | Wsae Q.10 | D719 | Doao Dizeas | Diznae
Dogo {Dy20 | Dz22o [ Daso Dsy 20 | Qszon [ Qsa,z0 Q15,20 | D220 | D220 Dizezo | Digv.zo
Doa21 | Dy § D22t | Dazy Ds1a1 | Qse,21 | Qsaz Q5,21 | Doagy | Dern Dyzez1 | Draraa
Doz { D22 | D22z | Dase Dspz | Wseoe | Qsase Qrs22 | Degee | Do Diggzz | Dizv.22
Do2a | Dyvzs [Do2s |Dyea D123 | Qsz.2a ]| Qsa s Q5,23 | Doszs | Dnes Dize2s | Dier.2a
Doza {P124 D224 |Pa2s Pr1gs |Wsee| Psans P24 | Dreae | Praze Di26.24 § P1o72s
Dp2s | P12s [Doas {Paszs Psy 95 | Qsg.a5 | Pssos Ps,2s | Dosas | Poros Di2s2s | Piag2s
Doze | P126 [ Da2ge |Paze Psr2g [ Qsz26| Pasze Pis.26 | Drsze | Por.os D12g.26 | P127.26
Doz | Prez | Daz7|Paszr Psyaq | Qsear| Pssze P1s,21 | Dagar | Per.2s Dot | Provgr
Do2s | Pres [ Da2s |Paas P51 | Qsz,28] Pg2s P1s,2a | Doggs { Pargs Dize.2s | Piar28
Doz2a | Pres [Dese | Page Ps1 g9 | Qs220{ Psgoo Prs,20 { Dreze | Pro e Diz.20 { Piaze
Doao | Prao | Deao | Paso Py 00 | Qseg0{ Psaan Ps,90 { Digal | Promo Dize 20 | Praram
Doar | Pys1 [Dasy |Pam (- Peyoy [Qsza1 | Pssm vy P21 { Drga | Proa 45 Dize.sr | Pizrar
B 128 blocks _
D : Data P : C1 parity Q :C2 parity

1 block (= 32 symbols)




2-4. SUB DATA

2-4-1, Sub data area format
_ 8blocks o L 128 blocks . _ 8blocks
Sub-data Sub-data
Subk ID
S Sub ID Sub-data
yne v parity
8bit 8bit Bbit Bbil 32 symbols
5w Swn2
S parity Sub-data
B7 B5| B4 !B3| Bz| B1|BO| B?|B6| BS| B4 | B3| B2 |B1| BO
Data 1D Pack Block address Pack | Pack | Pack | Pack
Even block Syne Control ID 0000) 1 D oot | SPanty | o8| sven's | area?
0dd block Svac Program No. | Program No. | P"I’qgffm Blockaddress | .| Pack | Pack | Pack | SP
n D2 D3 , D o) P2Y | area?2 | aread | area 6 | parity
MSB LSB MSB LSB
- Fig. 2-3 Sub data area format
2-4-2, Contents of control ID
Table 2-5
Bit Item Contents
B4 TOC-ID With/without TOC recording
Skip ID 1: Fast-forward to the next S-ID
Start ID (5-ID) Start of music
B7 Priority 1D With/without after-recording of music No.




2-4-3, Sub data allocation
Table 2-6
0 1 2 3 4 5 [} 7 4 9 10 11 12 13 14 15

0 15Doyp |SDro {SDe0 |SDag |SDeo |8Dsp [SDao ISDrs SDsp [SDgo [SDio0 (S0 {SDig,0 [SDhao [SDieo [SDise |
1 18Dg) |SDya [SDsy |SDay Sbg, |SDy)

2 |8Dog |SDy2 |SD2z [SDas SDys |5Dg2

3 |SDos {SDy,a [SDys |SDss SDy3 |SDes

4 |SDg4 {SDys |SD24 [SDas SDs4 |SDes

5 |8Dgs [SDu5 [SDes [SDys SDgs |SDos

6 [SDos {SDvra |SD2s |SDae Shgs |SDge

7 [8Dgz {SD1» |SDgs [SD32 SDs1 {SDos

8 |SDgs 18D15 [SDas |SDys SDgp |SDos

¢ |SDgp {SD1e [SD2y |SDgy 8Dgs | SDye

10 |5Dg,10{SD1,10{3Dz,10{SDs10 $Da,10 [ $Dg 10

11 |8Dg,u |SD1,11|5D211|SDan SDa,1 | SDyn

12 |3Do,)2(SD1,12[SDs, 12 [5Ds,2 SDs.15 [ SDu e _
13 [SDg.15|SD,00|SDs,13|SDy1a SDs,3|SDs.13 2
14 |5Dg,4|5D114/SD2,14|SDa14 TR ET -
15 5Dy 1815D01,15[SDs1s [SDass ? z ( 2 SDa1s [ SDys z ? ( I (} _ ( 3‘
18 1SDg.18)|5D),10|5D+18{5Ds16 SDa,s [ SDy,16 .
17 |SDg,17|5Dh,17|SDs,171SDy 10 SDey7 | 80017 x
18 |SDo,18|8D1,18|5D4,18}5Ds,18 SDas | SDy,18 g
19 |SDo,19|5D1,10}SDe3 0503 10 SDg,e | SDg2e -
20 |5Dy20|SD) 20}5D420|5Dy.20 8Dg20 | SDos0
21 |SDq21 |SDy01 |SDen |SDs SDg.z | 8Dy

22 |5Dg22|SDy 225D 22 15D 22 SDyge {SDyz2

23 |5Dg,28]5D1.2a{SD2 3813D3,29 SDass | SDg,20

24 |SDosy]SP1 24150324 15P 324 SDs14 | SPaze

25 |5Dge8{SP) 25 |SDo s SDpss | SPyos

26 &33 8Py .95|5Ds2e &” SPp2e

27 |SDyg1|SP127|5Dagy 2 SDgsr | SPo2e

28 |SDo.2a[SP1,08|5Ds.28 [SDazs | SPo2e

20 |5Dg20)SP1 205D 29 SDyso | SPs20

30 15Do,w|5Py % |SDz SDuw | 5Py

31 [SDost {SP1Lm{SDzm |SPya 3Dy, @ |SPy,m [SDsm [SPra SDya [ SPo.x [SDies1|3Pua{SDian|SPiaa|Sheu{SPisu| |

Sub-dataarea 1’ | | -sub-data area 2 __|
e -t [t |
8 blocks 8 blocks
S0 : Data SP : Parity

— 94 —



3. NT (NON-TRACKING) PLAYBACK

3-1. DOUBLE DENSITY SCAN

T

VAN

o 90° l8o* 270° 360*

30msec

AN

‘\ AN ‘\;

S 9
Fig. 3-1

The above shows the comparison of playback waveforms obtained by previous 30¢ drum and the
15¢ drum used in this unit. In either type of drum, the relative speed of the head and tape remains
unchanged, as shown below.

Vr=30xax 200 <15 xnx A - 31m/sec

The RF waveform which is read by each head is the same. But the tape speed is the same so the
head of this unit traces on the tape twice in 30 msec while changing its position by a half of tape
width.

Each block on recorded track is subjected to C1 parity check, and a good one obtained by tracing
twice is written in RAM which is combined as a playback data. This is called the double density
scan.

In the following, the first trace is called the A, B scan and the second one is called the A’, B’ scan
for convenience.



A' .
— A : B B -
o 30msec |
Enor rate .—_—> oK FAIR NG FAIR

(RF wavelorm which has been played back)
Fig. 3-2

The relation between the recording track on tape and the phase of the head is explained below.

Suppose that the A head is on-track at A track (The signal on B track is not read by the A head
because of the azimuth effect). In this case, no signals are read by A’ head which passes through the
B track.
~ Also, B and B’ heads are traced on the B track while off-tracking by a half, so the output from the
head becomes smaller than that at on-track (the error rate becomes worse). But, it can be read twice
and the good ones are combined together on the RAM, therefore, the combined error rate is improved
as compared with that obtained by reading once as in the case of A and A’ heads.

In this system, the playback head width is as large as 28.5um for the recording track width of 13.6
um while the previous type of head width is 20um, so the head output is practically unchanged when
the head is slightly off-tracking.

As explained above, the data can be read by the double density scan in any relation between the
recording track and the phase of the head. _

In the long-time playback mode, the drum speed is the same while the tape feed is reduced to
1/2 of that in normal mode. In this way, the data is read 4 times and hence the error rate is further
improved.



3-2. NT PLAYBACK PROCESS

The main data recorded on tape contains 2-position data, a frame address showing the data on the
designated track and a block address showing the data of the designated block in the track, in addi-
tion to music signals.

By using these address data, any data which are read abruptly in terms of time, which are arranged
on tape independently of the actual recording order, can be arranged in a correct order.

Locus of head

Fig. 3-3

As shown in the above diagram, when the tracing angle of the playback head is largely deviated
from the recorded track, the order of recording the signal differs from the order of reproducing, which
makes it impossible to reproduce the tape normally (in the case of VTR, a playback picture with noise
bars like a picture search appears).

The NT playback process which has been developed this time is such that even a data which was
read as shown in the above diagram can be stored in RAM so that the data is rearranged according
to the address data when all the required data are stored in RAM. In this way normal playback is
always enable.

The maximum inclination of the tracing locus of the head against the recording track depends on
the capacity of RAM as a data buffer. This system uses a 1 Mbit RAM which has an allowable ca-
pacity of a maximum of 12 frames (1 frame is a pair of A and B tracks).

In other words, data on one track needs not be read throughout a scan. When it is read properly
after it has been scanned several times, it is arranged correctly in RAM, whereby it is sent to the signal
processing block for normal playback of audio signals.

Bocko 7 M LA

ol e v

i

1st 2nd  3rd 4th Sth

e
N

Fig. 3-4



At this time, when the data is scanned only once, a gap is produced between traces so some part
of the data cannot be read (such data cannot be reproduced even by the NT system). Therefore, a
$15, 4000 rpm drum capable of double density scan is used to read all the data.

It should be noted that the ability of storing the data in a large capacity RAM eliminates the varia-
tions of time base in the tape drive direction, or wow-flutter. It is very useful against vibrations or
thermal deformation of tape which easily occur during mobile operation.



4. CONFIGURATION

4-1. OUTLINE
1ICIQ1 DRAM
iM BIT DRAM
4bit x 258k WD
RF AMP UNIT 3
CXAI354Q [
» Head amplilier ICI02 CX026004Q
+ Equalizer
RF__ | +Limier - ; 1CI51 IC
* Envelope detect SW ::f:ﬂ.m'l Jation *{ DIGITAL D/A " 'i'.:f
signal generation « Envot correcticn FILTER converier )
» RAM control
+ Digital servo :'l X100
:r 22.57T92MH2
#15 drum Servo oulput (PWM) L X102
mechanism D:r 49.152MH2
! ]
[
Machanism control 1C202
Mechanism sensor input M?d\mism control
| micro-computer
¥
Main '
MACI-COMPUleT LCD
UNIT
Fig. 4-1

The major parts used with this unit are as follows.

1. 415 drum mechanism (with 3 motors) for mobile operation

2. Two micro-computers (main and mechanism control)

3. Playback equalizer amplifier IC CXA1354Q

4. Playback signal processing IC CXD2600Q (with 1M bit DRAM)

The NT (non-tracking) playback DAT is composed of these parts. Since this unit is used only for
playback, drum PG and FG are not required.



4-2. 1C701 MAIN MICRO-COMPUTER (uWPD75516GF) PIN FUNCTIONS

Pin No, Pin Name 1/0 | Function
1 |40 [ |Destination setting input
2 | AVREF I | A/D converter reference voltage input
3.4 | VDD — | Positive power supply input
5 |NC 0
6 | VOL DATA 0 {Serial data output(for electronic volume IC)
7 {VOL CiK 0 [Serial transfer clock(for electronic volume 10)
8 [ VOL CE 0 |Electronic volume enabie signal |
9, 10 [ NC 0
11 | EWP 0 | De-emphasis(H:De-emphasis ON)
12 1 AUDIO MUTE 0 |Muting control
13 | COLOR 0 | 1llumination color controi
14 | LCD DATA 0 {Serial data output(for LCD driver)
15 [ LCD CLK 0 {Serial data transfer clock(for LCD driver)
16 | LCD CE 0 |[LCD drever enable sigral
17 | DATA IN [ | Information input from PLL-IC
18 | DATA OUT 0 | Serial data output(for PLL-IC)
19 | CLK OUT 0 | Serial data transfer clock{for PLL-IC)
20 |PLL CE 0 | PLL-IC enable signal
21~24 | KI3~KI0 [ | KEY information input
25~-32 | KO7~K(00 0 | KEY-RETURN signal source
33 | GND — | Ground potential
34 | SI162 0 | Audio source select signal
5IG1 | SIG2
AUX L L
35 [ SIGY 0 DAT - L
CcD H L
TUNER H H




Pin Na Pin Name 1/0 Function
36 [ NC 0
37 { TUNER ON 0 | Tuner power ON-output
38 | MONO/ST 1/0 | AUTO STEREQ/MONAURAL selection
39 ILLUMI ON 0 | [1lumination output
40 POWER ON 0 [ SYSTEM POWER ON output
41 CD CHANGER ENABLE [ | WITH/WITHOUT €D control function
42 | DAT ON 0 | DAT mechanical deck control(L:DAT ON)
43 | DAT CLK QUT 0 | DAT data transfer clock line
44 DAT DATA OUT 0 | DAT data transfer data line
45 | BEEP 0 | Buzzer output signal(2kHz/1kHz)
46 — | (Not used)
47 DAT MUTE I { DAT mute request input
48 | DAT CSW1 [ 1 DAT mechanical deck cassette compartment SW No. 1

(L —H:Tape loading start)
49 | REMCOM I | Remote control input(not used)
50 | DATA IN { | Auto changer information and DAT mechanicai deck
information input

51 — | (Not used)
52 | CLK IN I |CD data and DAT data input clock
53 BU-CHECK | | Back-up check

54~57 — | (Not used)
58 X1 — | 4. 19MHz
59 X2 — (Main system clock
60 | RESET I [ RESET input
61 { CD DATA 0 |CD data transfer data line
62 {CD CLK QUT 0 | CD data transfer clock line -
63 | DISP SEL 0 {DISPLAY setection
64 REMOTE OUT 0 { AUX-STOP(not used)
65 | CD MUTE I {CD mute request input




Pin Ne. Pin Name /0 Function
66 | CD CHECK I | CD presence check
67~72 — | (Not used)
73 | GND Ground pnten'tial
74 | ACC CHECK I | Accessory input check
75~T7 ~— | (Not used)
78 | TEST I | Test mode switch
(L:Test mode, H:Normal wode)
79 | A2 I |Destination seétting input
AC Al A2
w0 A I USA H H H
JAPAN H H L
E-9K H L L
| AD I E-10K H L H
AEP L f{Don"t |Dont
care | care




4-3. 1C202 MECHANISM CONTROL MICRO-COMPUTER (M37450M4FP) PIN FUNCTIONS

Pin No.| Pir Name | /0 Function
1 §NC —
2 S REEL I | FGinput on supply side
3 | TREEL [ | FG input on take-up side
4 | PMSEL 0 {Plunger PULL/RELEASE selection(H:PULL)
5 | PMEN 0 | Plunger ON/OFF selection(i:ON)
6 | EXCK 0 [ Communication clock between mechanism controlier and CXD2600Q
7 | SBDT 1/0 | Communication data between mechanism controller and CXD2600Q
8 | CAP/REEL 0 | Selection of capstan servo in CXD2600Q(K:Used,L:Not used)
9 (M2 0 | Capstan motor control
CM1 CM2
Stop 0 0
0 lom 0 Forward 1 0
Reverse 0 1
Brake 1 1
11 | DMTR 0 [ CXD2600Q drum servo control (H:0N)
12 [ CMTR 0 | CXD2800Q capstan servo comtrol(H:0ON)
13 | SPD2 0 | H:XI10 speed,L:0thers -
14 [ ERIH I | Capstan servo flag(H:Servo unlocked)
15 | FLGC ! | Drum serve flag(L:Servo unlocked)
16 | MUTE 0 | DAT mute(H:ON)
17 | SBSY [ | Communication start request between (XD2600Q and mechanism
controller (H—L:Start)
18 | DISPSEL I | Communication selection between mechanism controller and main
microcomputer
W lethani s consro,ormon.n arceomomitor
19 - | DATON [ | Mechanism controller WAKE-UP/SLEEP selection(H:SLEEP mode)
20~24 | NC —




Pin No.| Pin Name | 1/0 _ Function
25 | CNVSS Mechanism controller operation mode control(Fixed to L)
26 | RESET I | RESET(L:Active)
27 | NC —
28 | X0UT 0 | System clock output
29 | XIN I | System clock input
30~31 | NC —
32 | V58S GND
33 | DEWCHK 0 {H:DEW in TEST mode
34 | COLDCHK 0 | H:COLD in TEST mode
35 NC —
36 | TLED 0 | End sensor LED output
37 | DSPSW G | CXD2600Q power control (H:ON)
38~41 | NC —
42 | LMz 0 | Loading motor control
LM1 LM2
Stop 0 0
P 0 Forward i 0
Reverse 0 I
Brake 1 1
44 | CSW2 1 | Cassette compartment SW 1{detects cassette down)
(L:Cassette down)
45 | CSwt I |Cassette compartment SW 2(detects eject/cassette in)
(L:BJECT)
46 | MSWL 1/0 | Rotary encoder t(COMMON 1)
47 | MSW2 I [Rotary encoder 2
43 | MSW3 I | Rotary encoder 3
49 | MSW4 [/0 | Rotary encoder 4(COMMON 2)
50~53 | NC —




Pin No.| Pin Name [ 1/0 Function
54 | DDON 0 {DC/DC converter control (H:ON)
95~56 | NC —
57 | TEST I | L:DEW,COLD check mode
58 [T END I | End sensor input on take-up side
59 {S END [ | End sensor input on supply side
60, 61 — | (Not used)
62 | VCCC [ { VCC check
63 — | (Not used)
64 | COLD I | Thermistor imput “COLD”=2.1V or more
65 | DEW I | DEW sensor input “DEW’ =0.56V or more
66 | CBIAS 0 | Capstan servo bias output(analog)
67 | DBIAS 0 | Drum servo bias output(amalog)
68 | DAVREF CBIAS, DBIAS reference voltage
69 | ADVREF DEW, COLD reference voltage
70 | AVSS Analog GND
71 [ AVCC Power supply
72 | VCC Power suppiy
73 | VSS GND
74 | CLKO 0 | Mechanism controller—Main microcomputer communication clock
7% | CLKI [ |Mair microcomputer—Mechanism controller communication clock
76 | DATO 0 [ Mechanism controller—Main microcomputer communication data
77 | DATI [ | Main microcomputer—Mechanism controiler communication data
78 | RBIAS 0 {Capstan bias(PMwhen capstan servo in CXD2600Q is not used
79, 80 | NC —




4-4. PLAYBACK EQUALIZER AMPLIFIER (CXA1354Q) PIN FUNCTIONS

Pin Mo Pin Name 1/0 Function

l HA A Vce — | Power Supply for Ach Head Amp and 2nd Amp

2 MP HIGH2 — | For connection of resistor or current source to
determine the high freq. range peak of PCM EQ
(for metal-powder tape)

3 MP HIGHI — | For connection of resistor ¢r current source to
determine the high freq. range response of PCH EQ
(for MP) :

4 MP PHASE — | For connection of resistor of current source to
determine the phase response of PCM EQ
(for MP)

5 MP LOW — | For connection of resistor or carrent source to
determine the low freq. range response of PCM EQ
(for MP)

6 PB GNP — | GND for other than Head Amp, 2nd AMP and limiter

7 EQ OUT 0 | PCM EQ output

8 LIM IN [ |Limiter input

9 SWP OUT 0 { Switching pulse output

10 LIM GND — | GND for limiter

11 RFDT OUT 0 | Limiter output

" 12 | LIM Vee — | Llmiter power supply

13 INT TC — | For mounting integrating capacitor

14 PLCK IN [ | Integrator signal input

15 YREG QUT -— | Ragulator output with decoupling capacitor

16 TAPE SW — | For selecting characteristics of 2 EQ response
(for MP and Ba-Fe). EQ characteristic is obtained by
resistor connected to pins @ and ® at Lo and by
pins @ and @ at Hi

17 BF HIGH2 — | For connection of resistor or current source to
determine the high freq. range peak of PCM EQ
(for Ba-Fe)

18 BF HIGHI — | For connection of resistor or current source to
determine the high freq. range response of PCM EQ
(for Ba-Fe)

19 BF PHASE — | For connection of resistor or current source to
determine the phase response of PCM EQ
(for Ba-Fe)




Pin No. Pin Name 1/0 Function

20 BF LOW — | For connection of resistor or current source to
determine the low freq. range response
(for Ba-Fe)

21 | PV VYee — | Power supply for other than Head Amp, 2nd Amp and
limiter

22 EQ IN I | EQ input

23 SW out 0 | Switcher Amp output

24 HA B Vee — | Power supply for Bch Head Amp and 2nd Amp

25 HA B CQUT (0 | Output for Bch Head Amp

26 HA B GND — | GND for Bch Head Amp and 2nd Amp

27 HA B PC — | For connecting emitter pass capacitor of emitter-
earthed Tr on the first stage of Bch Head Amp

28 HA B IN I { lnput for Beh Head Amp

29 HA A IN 1 | Input for Ach Head Amp

30 HA A PC — | For connecting emitter pass capacitor of emitter-
earthed Tr on the first stage of Ach Head Amp

31 HA A GND — | GND for Ach Head Amp and 2nd Amp

32 HA A OUT 0 }Output for Ach Head Amp




4-5. IC102 PLAYBACK DAT SIGNAL PROCESSOR IC ( CXD2600Q ) PIN FUNCTIONS

Pin No.| Pin Name | [/0 Function
1 | F2s6 0 | 256%Ts output
2 | F128 0 | 128%fs output
3 | IX 0 {Digital out
4 | BCK 0 | BCK output (84xfs)
5 | XBCK 0 [ BCK inverted output (64X fs)
6 | DADT 0 | DA data output |
7 (WK 0 | WCK output
8 | LRCK1 G | LRCK output (1)
9 LRCK2 0 | LRCK output (2)
10 | INTF 0 | DA data interpolate selection signal output(H:Interpolate)
11 | MUTE I [ DA data mute signal input(H:Mute)
12 | Vss — | GND
13 | LSBF I (DA data LSB/MSB first select signal
(H:LSB first, L :MSB first)
14 | CSPW 0 |Capstan speed conirol PWM output
15 | CBPW 0 | Capstan bias control PWM output
16 | CPPW 0 | Capstan phase control PWM output
17 | DSPW 1/0 | Drum speed control PWM output
(when MTCL €= 1) (Note 1)
18 | DBPW [/0 | Drum bias control PW output |
( when MTCL €= i) (Note 13
1S | FLGC 0 | CRC monitor output
20 (ERIH 0 (Erasure conditios monitor output
(H : Erasure inhibit)
21 | MTCL I |System motor select signal imput
(H : Motor 2, L : Motor 1)
22 | SPDI [ | Capstan speed select signal input {1}
23 | SPp2 I | Capstan speed select signal input (2)
24 FDRY I {Tape direction select signal input(H:REV, L:FWD)




Pin No.| Pin Name | I/0 Function
25 [ CMTR [ | Capstan motor ON/OFF signal input(H:ON, L:OFF)
26 | DMTR [ | Drum motor ON/OFF signal input(H:0N, L:0FF)
27 | FGSG [ | Capstan FG input
28 | FGLI I | Capstan FG frequency division ratio setting data input {1)
29 | FGL2 I | Capstan FG frequency division ratio setting data input (2)
30 | SBDT 1/0 | Microcowputer interface data input/output
31 | EXCK [ | Microcomputer interface CK input
82 | SBEN [ | Microcowputer interface enable signal input
(L:Enable)
33 | Voo — | Power supply (+5V)
34 | SBSY 0 | Microcomputer interface sync.signal output
35 | SYSC 0 |ECC start timing signal output(L:Ach, H:Bch)
36 | SYNM 0 | Cl syndrome monitor output
37 { CHER I | Error correction strategy setting input
38 | XRST I | RESET signal input(L:RESET)
39 | DRSW I | Drum FWD,/REV recognition signal input(H: FWD. L: REV)
40 | EWP 0 | Emphasis ON/OFF output (H:Emphasis ON)
41 | TRPH 0 | Track pitch recognition signal output
42 | STID 0 | Start ID monitor output
43 | SKID 0 [ Skip ID monitor output
44 | FUID 0 |Format ID monitor output
45 | LPSP 0 | Playback mode recogrition signal output(L:SP, H:LP)
46 | PLCK 0 {PLL CK output |
47 | SWP I | Switching pulse input(L:Ach, H:Bch)
48 | RFDT I | RF input
49 | TSTI [ | Test input (1)(Fixed to L)
50 | XT1I I | Crystal input (49. 152MHz)
51 iT10 0 |[Crystal output




Pin Na | Pin Name [ 1/0 Function
52 | Vss = | GND
53 | XT2I I |Crystal input (22.5792Miz)
54 | XT20 0 |Crystal output
55 | TST2 I {Test input (2}(Fixed to L)
56 | MTG1 0 | Brror monitor data read signal output (1)
57 | MTG2 0 | Error monitor data read signal output (2)
58 | XOE 0 | External RAM XOE output
59 | XWE 0 | External RAM XWE output
60 | XRAS 0 | External RAM XRAS output
61 [ XCAS 0 | External RAM XCAS output

62~70 | A8~AD 0 | Address bus
71 | DO /0 | Data bus 0
72 |D [/0 | Data bus 1
73 | Voo — | Power supply (+5V)
74 | D2 1/0 | Data bus 2
75 | D3 1/0 {Data bus 3
76 | ATT . I | Attenuator input
77 | BRMN I/0 | CRC condition monitor output(when FSSL@=L) (Note 2)
78 | ATMT 1/0 | Auto mute monitor output(when FSSL@=L) (Note 2}
79 | FSSL I (Fs information setting input
80 | MCLK 0 | Internal system clock output

(Note 1) The DSPW and DBPW change over the PLL lock range when
“L"and DMTR= “H". They can be set as follows:

MICL=

DSPW@D DBPW(8® Lock range
0 0 +16%
0 | —3~+ 4%
1 0 — 5~+39%
1 1 +22%
When DMTR = “L". *H" are output from both pins.




(Note 2) The ERMN and ATUT become lnput pins for the FS

information when FSSL =

They are set as follows:

ERMN@ ATMT@® | FS information
0 0 48kiz
i 0 44, 1kHz
0 1 32kiz
i 1 E—




5. DIGITAL SIGNAL PROCESSING SECTION

X721
X720
XTI
D=RAM XTI0
XRST
Yoo Vs o
1 12 1¢ TST2
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Digital PLL it
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B i ECC conkroliar

NT damadutation,
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Conirel bus
Daia bus
Addrass bus

a 12-16 converslon,
DA intgrface
Dugital out
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IC102

CXD2600Q
ERMHN
SYSC

Fig. 5-1




5-1. DIGITAL PLL
For playback of RF signal with jitter read from tape, a clock signal (PLCK) synchronized with the
jitter is generated by digital PLL. Although CXD2600Q is an IC which can be used for 1-motor

mechanism, this unit uses a 2-motor mechanism so the MTCL (pin @ ) is pulled up to "H" and the
PLL lock range is set +15%.

5-2. DEMODULATION

CXD2600Q is not provided with ATF servo, yet NT (non-tracking) playback is possible. Therefore,
special methods are used to process the data. '

This unit features multiplex readout data processing to prevent the deterioration of error rate due
to non-tracking system. Data are processed for each unit of 2 blocks having even and odd number
block addresses.

5-2-1. Sync detection and block address
Block sync is detected by window check using previous sync and by the result of parity check.
The output from the FLGC (pin (19) ) is “H” when the number of parity check OK with odd number
of block address in Ach or Bch is 8 or more. The output from ERMN (pin @ } becomes “H”
when parity N.G. are continuously present on § or more frames.
5-2-2. Frame address
In the NT system, data are sometimes read over several tracks and different frame address is de-
tected. In this case, the playback frame address is the frame address near the center (block address
of $30-53F) on the track.
5-2-3. Main data
Main data is handled as a unit of C1 code series. In this case, no-error data picked up from the
series which has been read several times, are written in the external buffer RAM. If errors are present
on all the data, the data which is read last is picked up. The result of C1 check (error detection
only) can be monitored from SYNM (pin (36) ). Error is indicated at “H”.
5-2-4. Pack data
When a pack with ITEM designated by micro-computer is read, ITEM data is sent to the micro-
coniputer when no error is checked by C1 parity. When an error is checked, the transfer data are
all “0”.
5-2-5. Main ID and sub ID
Main ID and sub ID are each picked up by 4-fold and 3-fold coincidence respectively, and the
contents are output to SBDT (pin @ ), digital out TX (pin @ ), and each ID data output termi-
nal.
(ID data output terminals)
o EMP pin @0) ... Emphasis data “H” : Emphasis ON
 TRPH pin (41) ... Track pitch data “L” : Normal track, "H" : Wide track
* STID pin @ ...... Start ID “H” : Active
SKID pin @3) ... Skip ID “H” : Active
FMID pin 44) ..... Format ID “00” : “L” output

These ID data are output from the digital out. Data of start ID and skip ID is output only in x1
playback mode. This limitation is released when SKPL of SBDT is set to “1” on the micro-compu-
ter interface. In this way, the data is output in any playback mode.



The data of Fs, channel number and quantitizing bit number in the main ID are used for setting
the internal status. They are subjected to double coincidence to improve the reliability. Fs data can
be selected by external setting. In this case, the PSSL (pin @ } is set to “1”, while the ERMN (pin
@2 ) and ATMT (pin (78) ) are used as setting input terminals as shown in Table 5-1.

Table 51
\ ATMT |  ERMN
48 kHz 0 0
44.1 kHz 0 | 1
32 kHz 1 0
- 1 1




5-3. RAM INTERFACE

This unit uses a 1M bit (512 x 512 word x 4 bit) DRAM as an external buffer RAM. Refresh is au-
tomatically effected in a cycle within 7 msec. The RAM block diagram and the timing of each signal
are as follows.

/01 1/02 1703 1104

I

T T Data input butfer Daia oulput butfer ——0 OF

mO—FID, ! . $ T“T

Caso—w! Clock No. 2 genarator
* -
Calumn add
C—=] -4 Column decoder
oo T2 ) G )
Al O—ae
B2 G = /.,
Refresh controlier Sense amp. 0 gate | 4
A3 O—a=
Ad O—inl { i ]
. 512x4
A3 0—= Retresh counter {9) F Yy i
&
AT O—an 3 s
Row address butfer (9) ) 5 Memo
48 : é 2 Ty aray
RAS O———= Clock No. 1 genarator
Subsirate bias generalor

RAS: Row address strobe
CAS: Column address strobe

Fig. 5-2 Block diagram



xras | ' ! | l

XCAS | [

AO~B Ak (Row) m Ak (Col-1) m Ak{Col-2) W Ak+! (Row)

{In write made}

XWE —| | ‘—

XO0E

DO~3 :)( Ok {Lower} ¢ k. (Upper ) X Dk-+1(Lower)

{In read mode)

XWE

XOE [ - [

CO~3 { Dk(Lower]H Dk{Upper) }

Fig. 5-3 DRAM interface timing




5-4. MICRO-COMPUTER INTERFACE
CXD2600Q and micro-computer are interfaced by the following 4 signals.

Table 5-2
I/O viewed from
Pin No. Symbol CXD2600Q Function
30 SBDT 1/0 Bidirectional serial data transfer line. Data from
CXD2600Q is read at the rising edge of EXCK, and
output data is changed at the falling edge of EXCK.
K| EXCK I Reference clock for data reading.
32 SBEN I Input terminal for micro-computer interface enable
signal.
“L”: Enable
3 SBSY O Reference timing signal in a cycle of about 15msec.

The 1 word data is composed of 4 bit, and 40 words are transferred at a time. The relation be-
tween the timing and each word is as shown below.

SBSY .—L_j L

ek @) T LU UL
s807 (30)

|

[leTa[sfs]s]r]”° ~ ZTo[as[elfel -~ Tfeshd ~ T

! I - I_. P | i —
- i v |
Sevodsta  MainIDsSubiD ID fiag pack , Status selling data
l
. 3
(CXD2600G — Micro-compuler) i {Micro-computer — CXD26000Q)
1
Fig. 5-4



Table 5-3

u 12 13 14 15 16

17 18 L 20

dl 1 1

D

10

10
Daa
D31 o

&3

3

oD
=]

85%

37 3 3 40

SRT

CTL 5 K1

Table 5-4

lWorcl No.

Contents

Description

Remark

PH data

Difference between reference frame address in
CXD2600Q) and playback frame address

PH generation method data

Servo data {micro-

computer input}

Format ID (IDO) and ID1-7 are output by 4-fold
coincidence -

o — ——— ———— — — ——————— —— ———

Control ID, data ID, pack ID and program number
ID are output by 3-fold coincidence. Data ID is
output as a result of 4-bit OR.

Multiple coincidence data of the above 6 1D data.
Coincidence is indicated by “0”. Non-coincidence is
indicated by "1" and previous hold is applied.

FO1 ......... Flag for 1D00, 01, 10 and 11

.......... Flag for ID20, 21, 30 and 31

.......... Flag for ID40, 41, 50 and 51

.......... Flag for IDé0, 61, 70 and 71

...... Flag for Control ID, data ID and pack ID
FPNO ..... Flag for Program number ID

| ID data (micro-

computer input)




N s

Word No| Contents Description h R_eﬁié;k B
1732 | PACK data | Pack data with designated ITEM. When ITEM is PACK data (micro-
\ o | not detected or when error is presenit in C1 series | computer input)
including the pack, the pack data is-output as "All 0" * ° '
33,34 | ITEM When CTL bit is “0”, the upper 4 bits of PC1 is ITEM designation
designation | designated (B7-B4). When it is “1” the upper 6 PACK data {micro-
bits is designated, (B7-B2). The designated data is computer output)
output after 2 cycles of SBSY. '
$BSY _|_| U U U
sBoT | E| | ' ]{ @ |
L— 4
~ ITEM designation .

35 Area  Read area designaﬁon for sub ID and pack data. Reed area designation
designation _ _ | for Sub ID and pack
| |RY | RO | Area designation _ - data.

0 | 0 | Read from sub-data area 1 and 2 (micro-compuiter
— =" e e e — — output)

011 Read from sub-data area 2 _ -

110 Read from sub-data area 1

1 1 Read from B-CH sub-data area 2

36 SKPL Setting of skip play mode. “1”: ON Setting data (micro-

pe o — e ] computer output)

36 STO, 1 Setting of drum sweep time

]

36 SRT Setting of search mode. “1”: ON

38-40 D0-D11 Setting of capstan FG presct data




5-5. ERROR CORRECTION
CXD2600Q provides more powerful error correction ability with new strategy.
During normal playback, data are processed in the order of C1-C25C1-5C2. In the first Cl
processing, error is detected, and then it is corrected in the next C2 and succeeding stages. The error
correction ability in each stage is as shown below.

Table 5-5
C1 (first) Error detection
C2 (first) 5-fold correction
C1 (second) 3-fold correction
C2 (second) 5-fold correction

When interleave error is present in the C1 series during RF demodulation, C2 is set for double
correction (erasure correction inhibit). During double speed playback, only C1 error correction is set.

The CHER (pin @ } is used for input to change the strategy from the outside. C1-2 performs
processing once at “H”. The ERIH (pin @) is used for “H” monitoring output in the erasure cor-
rection inhibit mode.



56 DA INTERFACE

DA data is output in series in the form of 2’s compliment from the DADT (pin @ ); bit clock,
word clock and LR clock are output from BCK (pin (4) ), WCK (pin (7)) and LRCK1 (pin () ),
respectively. '

The XBCK (pin (5) ) outputs inverted BCK signal and the LRCK2 (pin (3) ) outputs LR clock
signal based on I?S bus: The LSBF (pin (13) ) is input terminal for selecting LSB first or MSB first.of
DA data. LSB first is selected at “1”.

The output from INTF (pin ) indicates that DA data is interpolated (mean value interpolation
or previous-hold) at “H”.

[Attenuation]

When the ATT (pin ) input is “1” or during double speed playback mode (LPSP (pin )
output is “H”), the DA data is attenuated to -12dB.

Muting]

DA data muting is classified into forced muting (mute at “1”) by MUTE (pin @) input and auto-
matic muting by the internal circuit. The conditions of automatic muting is as follows.

1) For 16 frames after any of sampling frequency, channel number and quantization number is
changed. '

2) For 16 frames after there is a discontinuity of more than +4 frames in playback frame address.

3) Capstan motor OFF (CMTR pin @3 = “0") or drum motor OFF (DMTR pin = “"; 2-motor

mechanism only) .
4) x4 or x8 speed (SPD2 pin 23 = “17)
5) Search mode (micro-computer command SRT = “17) _
6) FLGC (pin. ) signal “L” for 4 frames or more continuosly. Released 16 frames after FLGC {pin

} signal becomes "H".
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6. SERVO CIRCUIT

CXD2600Q is available not only for 1-motor mechanism with capstan servo but also for 2-motor
mechanism with capstan servo and drum servo.
In the 1-motor mechanism, the drum speed control is lost s0 it is possible to select the lock range of

the internal digital PLL.

Motor mechanism is set by the MTCL (pin 21) ); 2-motor mechanism is selected at “H”, while 1-
motor mechanism is selected at “L”. When using the 1-motor mechanism, the DSPW (pin @ } and
DBPW (pin (18) ) are used as input terminals for selecting the digital PLL lock range.

6-1. DRUM SERVO

RF

RFODT

Digital | PLCK I Maagur- PWM
P [oamn: | 147 [ 1% [oqun: [ o MOD
‘ Integradi PWM
circuit MOD

Sampling time ¢,

2. 4,8, 16msec

Fig. 6-1

128KkH?

32KkHz

OsSPW

@

DBPW

®

CXD2600Q has no recording mode, so a precision drum servo is not required. Therefore, FG for
motor and drum is eliminated to save the cost, but PLCK generated from the PLL circuit is used in-
stead of FG. As lock as the PLL circuit is locked, PLCK is proportional to the relative speed obtained

by the head and tape.

The drum servo is composed of 3 main sections; a speed servo section, a bias servo section and a
search mode control section to obtain PLL lock.

6-1-1. Speed servo section :
When the relative speed obtained by the head and tape is within the specified speed, the PLCK

is 9.408 MHz which is divided by 147 and its one cycle is measured by the counter.

The change of the one cycle is converted into PWM and is output as DSPW, a relative speed er-
ror obtained by the head and tape. The carrier frequency is 128 kHz with a dynamic range of +33.3%

to —20%.

—_ 53 —



6-1-2,

Bias servo section

With the speed servo section alone, an offset may be caused by the motor characteristic variation
or temperature characteristic. So the speed error is sampled at specified cycle to output the inte-
grated value as DPPW. The carrier frequency is 32 kHz, while the sampling time is determined by

combination of SRT, ST1 and STO bits of the interface command from the micro-computer.

Table 6-1. Drum servo setting by micro-computer interface

SBDT setting (micro-computer command) Setting data
SRT STl STO Sweep range Sweep cycle Sampling cycle

0 (4] 0.512 (sec) 2 (msec)
0 1 1.024 (sec) 4 (msec)

0 + 50%
1 0 2.048 (sec) 8 (msec)
1 1 4,096 (sec) 16 (msec)
0 0 0.512 (sec) 2 (msec)
] 1 1.024 (sec) 4 (msec)

1 + 100%
1 0 2.048 (sec) 8 (msec)
1 1 4.096 (sec) 16 {msec)

6-1-3. Search mode control section

« Default
value

As explained above, PLCK is used instead of FG so that it can be operated as FG only when PLL
is locked. The FLGC (pin ) is provided to check if the digital PLL is locked. When it is
locked, “H” signal is obtained.

Also, as in the case of the disc servo of CD player, when the RF data cannot be read at the start
up of drum rotation or due to external disturbance, the DBPW signal is'swept within the range
of -50% to +50%. The sweep cycle can be selected by the micro-computer as mentioned above. The
sweep timing is shown in the following diagram. |



(PLL lock)

TDS =7.8125psec

ospw (17) ]

J S N [ SN B O e N e

128kHz

TD8 =31.25psec

Y

L

OSPW

integrated value l

i /7:“ Vmax L
DBPW _i_/_ _/_ |
integrated value . : L __/v
e Vmin - L//
- T sweep (sweeptime)

Broken line shows SRT bit 1" designated by micro-computer interface.

Fig. 6-2 Drum servo output waveform



6-2. CAPSTAN SERVO

i

P r 16 frames
_& Frame address 7//9??7 _[3 -

IM DRAM

¥

CXD2600Q
Capstan servo | '

FG T D/A f——s LINE OUT

In the 1st generation DAT, the capstan is controlled by using AFT signal recorded in tape. In
CXD2600Q, NT system is used and hence a different control method is required. As shown in the
diagram, the tape speed is controlled by checking the frame address recorded in an even number of

~0+

Fig. 63

blocks of the main data, in addition to FG, to obtain a certain quantity of data in the buffer RAM.

There are 3 signals to control the capstan; speed servo output CSPW (pin ), phase servo out-
put CPPW (pin ) and phase bias servo output CBPW (pin @ ). The timing of these signals are

- shown in the following diagram.

CSPW

BkHz

cePw @
256KHz

CPPW

256kHz

T¢cs=125psec

17 . ‘
el

L

TCB=3.91psec

|

TCP=3.91psec

i} ..-‘

Fig. 6-4



6-2-1. Capstan speed servo section
S$EDT —
SPDI FGLI —
SPD2 | FeLz—
: _l ¥ | 2 ) _ e .
FG freq. - | Measur-—m-| PwM | BkHz :
FGSG O——m O e "] DELAY o || mop [ —QCSPW.
@ circuit - e
Main ID data—*
SYCK freq.
SYCK =] dividing .
4.096MHz circuit CLK
Fig. 6-5
Table 6-2 FG frequency setting by FGL2, 1
FGL2 FGL1 @ Reference FG frequency | Dynamic range
0 0 {(Micro-computer setting) | —
0 1 400 Hz -13% ~ +17%
1 0 600 Hz -18% ~ +29%
1 1 800 H= -23% ~ +42%
Table é-3 FG frequenéy diviéfon rétio éétﬁng__ _
Speed SPD2 SDP1 FG frequency division ratio
x8 1 1 1/8
x4 1. Q.. “1/4 -
X2 0 1 172
R 0" o o

Speed control is effected by comparing the capstan FG frequency (input signal on FGSG pin
@ ) with the internal reference FG frequency. The reference FG frequency can be set from the
outside using FGL1 (pin ), FGL2 (pin @ ) or micro-computer interface (SBDT). In this unit,
the speed control is effected by using the micro-computer interface. The control value can be set

freely in 12 bits of D0-D11 in SBDT format.




As shown in the above table, the FG frequency dividing circuit is controlled by SPD1 and SPD2.
When the playback speed has been selected, it is set to FG x 1/2 for x2 playback or FG x 1/4 for
x4 playback to obtain a constant dynamic range for measuring.

The frequency division ratio of SYCK frequency dividing circuit is selected according to the main
ID data (CH number, track pitch, quantization bits, sampling frequency, elc.) in the main data. For
example, a soft tape runs at x1.5 speed. Therefore, where the FG frequency of normal tape is ex-
pressed as (frg) and the clock frequency as (fci), FG is set to (3/2 frg) and hence the dynamic
range becomes constant by setting the clock frequency to (3/2 fcu). In the LP mode, FG is set to
(1/2 fpg) and clock to (1/2 ). The timing of it is shown in the following diagram.

[A] x1.5 playback (soft tape)

arzfeec UL LU L
s2fPe [ L o I
e T e

[(B] x1.0 playback

feew [ L LI Pttt
fF6 L | l I—

a 10 clock —~ |

[C] x1/2 playback (LP mode)

wvefeew | | 4 1 b 1 1
wvefre | ] [

a 10 clock ~

Fig. 6-6

6-2-2. Capstan phase servo section {track deviation control)

The buffer RAM of DAT using an ordinary ATF servo is a 128K bits DRAM capable of storing
data for 2 frames. In the NT system, it uses DRAM with a capacity of 1M bits so it is able to store
data 8 times 128K or data for 16 frames. The phase servo is used to control the phase so that the
difference between the playback frame address and the reference frame address (frame address of
DA output data) can always be set to 8 frames to obtain a constant amount of DRAM data. The
diagram below shows the phase servo section and the phase bias servo section,



Error data = (1 000)ay

Playback frame address 4 bi / -
4 bit 256kHz
PWM o

Reference frame address
(DA data frame addrass)

I+
3

CPPW

256kHz
CBPW

circuit

(100)4H

Fig. 6-7

6-2-3. Capstan phase bias servo section

Like the drum servo, the phase bias servo is used to cancel the offset caused by the motor or
circuit characteristics variation. The upper 3 bits of the error data of phase servo is compared with
4H (100), and the error is integrated and output to the phase bias servo (see the above diagram).
In the following condition, CBPW (pin @ } is set to duty ratio 50% and then a constant voltage is
applied to the motor.
1. FLGC (pin (19 ) = “L” (many errors in RF signal from tape)

In this case, CPPW (pin ) is also set to duty ratio 50% constant and then only the speed

servo is operated.
2. Capstan speed servo is out of dynamic range.
3. SPD2 (pin @ ) = “H” (When tracking servo is not operated at x4 and x8 speed.)



7. MECHANISM

7-1. MAIN PARTS POSITIONS AND NAME

_ @ Drum motor
@Drum @ Capstan motor

AN
<

E @ Loading motor — Capstan FG

[ @ DEW sensor

\

: S END sensor \.{
@ Cassette compariment switch 1

{cassette down)
@ Cassette compartment switch 2

{cassette IN, EJECT)

p—— @_T END sensor

\ @END sensar LED

. S reel FG @ Rotary encoder

(®) Treal FG

@ Plunger solenoid

Fig. 7-1



7-2, OPERATION
7-2-1,

OF EACH PART

Operation of guide

Loading motor @ starts rotating.

i

Rack gear E @ starts rotating via belt C (16}, worm gear

@ ,rack gear A , rack gear B , rack gear C and

rack gear D @ .

1

Mode slider @ starts sliding,.

]

Shift gear (25) is
operated via loading

cam plate .

Swing lever 5@

operates for loading
in the direction of
arrow mark.

Pinchroller @
operates for loading
in the direction of
arrow mark.

Rotary encoder @
starts rotating via
mode switch gear

@3. 7

Tension regulator
band @ is operated

S release lever is

operated (see 7-2-2),

via tension regulator

release lever .

Loading gear T @
starts rotating,

Swing lever T @
operates for loading

|

Tension regulator

" Speed reduction

lever (40) is operated|
(see 7-2-3).

Reel soft brake (37) is
operated (see 7-2-4).

Select lever (53) is
operated (see 7-2-4),

*1: Mechanism operation is detected by rotary encoder@ and controlled,

Tension regulator
band (37) is pulled to

| in the direction of Tension regulator arm

arm (36) is operated

arrow mark. :
1 T to apply tension to brake S reel (38) . - N
Loading gear $(27) tape.
starts rotating. {38) Tension regulstor band lever
Slant guide 5 Slant guide T
operates for loading, operates for loading. (&) Tonsion eguistor band
Swing | S
@ Loading motor Slar guide 5 |

Slant guida T

Rack gear A
Rack gear B

@ Loading gear S @ Mode shder

S L Loading gear T
Loading cam plate

@ Shifl gear @ Rotaty encoder

@ Mode switch gear

Fig.7-2

— 61 — — 62—



7-2-2. Operation of main brake

Plunger solencid (4) is released.

Slider C @) starts sliding.

T reel @5 is braked by T main

brake@ .

) , |
S reel @ is braked by S main |
]
|
| ]
I
I
i
I
|

brake @2 .

Pendulum gear @ is not en-

gaged with T reel @ due to
operation of T lever @ .

Pendulum gear @3 is not en-
gaged with § reel 38 due to
operation of S lever @ .

*1: Reel is not rotated when it is braked by main brake.

*2: When mode slider @ starts sliding, 5 release lever @ is activated and the brake of S reel
is released by S main brake . S main brake is not activated even when plunger sole-
noid @ operates under the condition of “loading, unloading or EJECT”. (S main brake is
not operated during loading, unloading or EJECT).



T main brake

T lever

Slider C

g\
. Sreel r‘—‘_‘_

S main brake
S raloase lever

Fig. 7-3



7-2-3. Operation of capstan

Capstan motor (3) starts rotating.

CAP-A gear starts rotating via CAP motor belt @8 .

Speed reduction Speed reduction
gear @ in upper 1 gear @ in lower
position. position.
r———"4 -4 A" 1

Capstan (0 starts rotating. Speed reduction gear Capstan @ starts rotating,

G starts rotating.

i
T belt gear 54 starts rotat-
ing. ’

Speed reduction gear @

starts rotating..

Timing belt @ starts rotating via CAP-C gear @

l

To ree} block

*1: Mode slider @ starts sliding to move speed reduction gear @ up and down via select lever
and speed reduction lever .
¢ Speed reduction gear @ in upper position:.
Capstan motor @ speed is reduced to about 1/2 for operating reel block in loading, unloading,
FF or REW mode.
¢ Speed reduction gear @ in lower position:
Capstan motor @ speed is reduced to about 1/20 for operating reel block in PLAY mode.



Speed reduction lever

Select lever

@ Capstan motor
CAP motor belt
CAP-A gear
@ Timing belt v/ @ Speed reduction gear
/% >
o (62) CAP-C gear

To reel block . @
g “!9

I Speed reduction gear (53) in lower position I

CAP motor belt
CAP-A gear

@ Speed reduction gear
(63) Timing benW
[~ 3 @ CAP-C gear
To reel block

Fig. 7-4



*1:

*3:

7-2-4. Operation of reel

From capstan motior @

Pulley @ starts rotating via timing belt G3 .

Friction gear (8 starts rotaing via select gear &7 . "1

Relaying gear @ starts rotating,.

Pendulum gear is engaged with T reel @ , and
T reel @ starts rotating. *2, *3

Mode slider @ starts sliding to move select gear @ up and down via select lever @ .
¢ Select gear @ in upper position:
Capstan motor @ speed is controlled by friction gear for rotating reel to stabilize tape speed
in PLAY mode.
* Select gear @ in lower position:
Capstan motor @ speed is directly transferred to reel in loading, unloading, FF or REW mode.
When capstan motor @ is in reverse rotation, pendulum gear is engaged with S reel . 5

reel starts rotating.
Mode slider @ starts sliding, and reel is braked by reel soft brake @ in STOP mode.



@ Selact laver

|~ @) Reel soft brake

(@) T reel

From capstan motar @
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7-3. OPERATION OF EACH MODE
7-3-1. Cassette IN

Cassette is inserted.

By pressing lever @ (left, right), lock arm @1 starts sliding
to release the lock of cassette holder €2) .

These parts are
operated by inserting
cassette.

Cassette holder slides a little.

Cassette compartment switch 2 (6) (cassette IN, EJECT) tumns
OFF.

'

Loading motor @ starts rotating.

Relaying gear C2 @ starts rotating via belt C @ , worm
gear , worm wheel @ and gear C1 @ .

Cassette holder @ starts
sliding in the direction of
the arrow mark @ via
gear C3 and gear C4

@9

Cassette compartment switch 1 @
(cassette down) turns ON.

Cassette lid is opened by
lid lift lever 7D .

* After the above operation, cassette is loaded automatically.

— 69 —

. Gear C3

Lever (left, right)

69) Gear C4

@ Lid litt laver

@ Loading motor

. ’
&3 Bett © N _
(65) Worm wheel .
5

. D
L.l . Lock arm

@ Cassette comparntmenl switch 2
(cassette IN, EJECT)

Cassaetle holder

Worm gear . Gear C2

@ Cassette compariment switch 1
{casseite down)

Fig, 7-6



7-3-2, Loading

Cassette compartment switch 1 @
(cassette down) turns ON.

i

Drum @ starts rotating. Loading motor @ starts rotating.

Mode slider @ starts sliding.

Stant guide $ @) is | | Stant guide T@is | | swinglevers@is || Pinchrotter 3D is After tape threading
loading. loading,. loading. loading. is completed, S main
brake @ brakes 5

reel via S release

After tape threading
is completed, reel
soft brake brakes
both reels.

* After the above operation, tape is played automatically. lever @
Note: Capstan motor @ starts operating, but the mechanism is not
operaed.
Swing lever T @ is
loading.
Slant guide S Stant guide T (3)Capstan motor
® O
@ Loading molor ——m|
L (3) Pinctol
incnroller
Swing lever S Q |
@ Swing lever T

<

. RAael soft brake

@ Moda slider

Sreal /

' \
% main brake / \ T main brake

@ Plunger solenoid
. S release lever

Fig. 7-7

Plunger solenoid @ is released.

i

T main brake (44 brakes T reel




PLAY

PLAY button is pressed.

Drum @ starts rotating.

Loading motor@ starts rotating.

Mode slider @ starts sliding.

l

;

!

l

I

l

Capstan motor@ starts rotating.

Plunger solenoid @ is activated.

Capstan @ starts rotatinga.

Tension regulator band

(37) brakes S reel (38).

Speed reduction lever Select lever@ is Reel soft brake
@ is operated via select operated. *2 releases the brake of
lever@ M both reels.

Tension regulator arm

@ operates to apply
tension to tape.

Pinchroller@ makes
contact with capstan

:

*1: Speed reduction gear@ is moved down by speed reduction lever (40) and then capstan motor @
speed is reduced to about 1/20 for operating reel block (see 7-2-3).
*2: Select gear @ is moved up by select lever @ and then capstan motor @ speed is controlled for

operating T reel (45) (see 7-

2-4),

@ Drum

@ Capstan motor

gy

Speed reduction levar

@ Loading motor

Tension regutator arm

S

@ Mode shder —_— ]|

(33) Tensian regulatos band~————— ’@/‘.ﬁ_

Sreel/

/ Capstan

L (70) Select laver

— @ Pinchroller

~— (@5) T reel
AN

S main brake /

@ Plunger s

T main btake

olanoid

@ Salact lever

Fig. 7-8

S main brake @ and T main brake
@ are released.

Pinchroller@ starts
rotating. Pendulum gear is engaged
with T reel (33) and T reel
starts rotating,
Reel soft brake

@ Pendulum gear




*1:

*2:

7-3-4. FF

FF button is pressed.

i

Drum @ starts rotating,

Capstan motor @ starts
operating.

Plunger solenoid @ is acti-
vated.

Capstan @ starts rotating.

#‘l’ :-2

S main brake @ and T main
brake @) are released.

¥

Pendulum gear is
engaged with T reel @3 .

T reel @ starts rotating,

When speed reduction gear @ is in upper position, capstan motor @ speed is reduced to about
1/2 for operating reel block {see 7-2-3).

is in lower position, capstan motor @ speed is directly transferred

When speed reduction gear @

to T reel (see 7-2-4).







7-3-5. REWIND

REW button is pressed.

Drum @ starts rotating. Capstan motor @ starts Plunger solenoid @ is
- operating, activated.
L
Capstan @ starts rotating. *, »2 S main brake @ and T

main brake @ are released.

j

Pendulum gear is
engaged with S reel 39 .

S reel @ starts rotating,

: When speed reduction gear @ is in upper position, capstan motor @ speed is reduced to about
1/2 for operating reel block (see 7-2-3).

: When speed reduction gear @ is in lower position, capstan motor (3) speed is directly trans-
ferred to S reel (see 7-2-4).



i [ Capstan

Fig. 7-10



7-3-6. EJECT (unloading)}

EJECT button is pressed,

I I

I I

Drum @starts rotating. Loading motor @ starts operating. | Capstan motor@ starts rotating. Plunger solenoid @ is activated. |

I I

I _ |

| *23 T main brake (44) operates to I

Mode slider @ starts sliding. | | Capstan(30) starts rotating. control the speed of T reel @ ) |

- T -

| - -
r I |
Slant guide S (28) is Slant guide T (29) is Swing lever S@ is Pinchroller @ is S main brake Reel soft brake @ : :
unloading. unloading. unloading. unloading. releases the brake of releases the brake of | I
S reel (38) via S both reels. I |
release lever I I
@, | |
Swing lever T @ is | |
unloading. } }
I |
: Pendulum gear (43) is engaged {
(29) Slant guide T || with S reel (38) to rotate S reel I T main brake {44) releases the
Donm (3) Capstan motor 11, | | brakeof T reel (35).
| . |
e -
* After the above operation, cassette is ejected automatically.
(2) Loading motor *1. Operation for rewinding tape in cassette and for removing slack in tape.

Slant guide 8 \%&

h

>

Swing lever S

@ Mode slider ———

Srael/

@ 5 main brake

._-—-——'@ Swing lever T

s re\tease lever

@Plunger solenoid

O
[ (31) Pinchroller
- @ T reol
T main brake

Fig. 7-11

*2. when speed reduction gear@ is in upper position, capstan rnotor@ speed is reduced
to about 1/2 for operating reel block (see 7-2-3).

*3. When speed reduction gear @ is in lower position, capstan motor@ speed is directly
transferred to S reet (38) (see 7-2-4).

@ Pendulum gear




7-3-7. EJECT ({(cassette OUT)

Loading motor @ starts rotating.

Gear C2 §7) starts rotating via belt
C , worm gear §4) , worm
wheel @ and gear C1 @ .

r

Cassette holder starts sliding in Cassette compartment switch 1 @
the direction of the arrow mark @ {cassette down) turns OFF.

via gear C3 68 and gear C4 .

Cassette compartment switch 2 (6)
(cassette IN, EJECT) turns ON.

Loading motor @ stops.

Gear C3
Gaar C4
@ Loading mot-~.r
()

€3)Ben C

@ Worm wheel

S 1 | Gasselte holder
(66) Gear C1 J
Worm gear @ Cassetie compartment swilch 2

{cassetta 1N, EJECT)

@ Cassetta companment switch 1
{cassette down)
Gear G2

Fig. 7-12



