HD49781/NT

Wide Aspect VISS Recording NTSC/PAL 1-Chip VHS Servo

VTR SERVO LSI HD49781 has digital servo
functions for drum and capstan motor, as well as
analog amplifier. It is a 1-chip device, and
therefore can be applied on various types of VTR
sets. This IC comes in 56-pin plastic shrink DIP
and 56-pin QFP packages. This IC uses serial
control method to connect to system controller
(microcomputer). By this method, many
functions can be entered internally, and the
number of external components and wirings can
be reduced.

Features

« PAL/NTSC 1-chip.

* By changing the corresponding mask ROM,
CFG (capstan frequency generator), DFG (drum
frequency generator) and HEAD SW timing can

be set to satisfy the particular set's specifications.

* In previous versions, there are only VISS
recording and rewriting function, and VISS
detection function. For this IC, wide aspect
VISS recording and rewriting function are
added.

* In VASS function mode, recording and
rewriting can be performed.

» With CMOS analog technology, CFG, DFG and
DPG Schmitt amplifier, and analog switch are
included. T

» Uses synchronized serial bus with
microcomputer interface. As the result, it is
bussing-common with other Hitachi's ICs, and a
less-wiring system can be constructed.

7i4

Main Functions

*» 2-line serial bus.

* EP-designated Head function.

+ VISS/VASS (Wide Aspect VISS Recording)

» Tracking data is controlled by serial bus.

= Digital adjustment of HEAD SW point.

» CTLP AMP Schmitt level is self-switchable.

» Search speed is selectable from 1-time to
63-times in each mode.

» Assemble Mark recording and detecting.

+ Search function in Assemble mode.

* YNR PULSE output,

« CTLP AMP gain and frequency characteristics
are controlled serijal bus.

* Drum and capstan PD-FIX are controlled by
serial bus.

* Drum and capstan outputs are controlled by
serial bus.

» Field detection.

* Noise detection.

» Feedback fu-correction.

+ V-PULSE output

* V-PULSE polarity is controlled by serial bus.
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+ HD49781

Block Diagram

i —

040 —i—

10110
O/l ALNA
o8} —I—

0e 434

44 OIaNY
244 O3dIA
3STNd HUNA
3sNd A
434 1x3

7z

o

19
18

17

20

Y

d

ha

=
w

Fv

CTL
Delay

PD

P

h

uty CTL
ISS Det. [

¢1‘Vcc .

D

1l

\

DRUM| CAP || CAP

DRUM
REF
PD

Sw1
O

=

SYNC SEP
Noise Det.

;

DRUM
FvV

|

FF VP

ONAS dWO

[42] 41] 40 39] 38] 37] 36[ 35]34] 33| 32| 31] 30] 29]

T

GEN ﬁ

1

MOHYYN

-

T

Serial
Dec

>

[1]213[a]|5]6]7][8]9]10]11]12[13]14]

8 103138 WNHa
¥ 103738 WNHA

54/ PG MM

53|CTL MM

47le] F

¥

TRK.TRG |46/«<]
DRUM PG—R{55

¥—I——43|RESE

SERIAL CLK |45

[

SERIAL DATA |44

J”—E_é GND

- 54 WNya

715

Home




HD49781/NT

+ HD49781NT

m <
[T
4 ¥ 5 0 7
| & » £
1 T+ 3 — EEREEIL
o Cc &£ o o
) a4 O o o ]
<
N e 2 | [ = 1
82 | 2] 92 [sz [z [e2 |22 _E_om lrjs|nfotfavifer[ei[ti]o[6][8 2z 0 ]s|v]e]z s
oon | Lo H_ ﬂ._v ﬁ_us o] W aNo [ AR
EMS g od o8 v
F. i) e _ﬁm OF > INdINQ apopy
sl o ot rzmo —~» 4 3 a
Ad ad ad M|, dA 44
dvD | [d¥D WN4a Wnua |~
A A A A A
fetpa 434 19Q 8sloN|
10 €nual€ <5 Jas onag|€ [arol
a9
R s L5
Eﬁ_wa%l QWu |_ Y H ‘— 5a
— _ o 10 SSIA = 2
o~ moﬁoml_ T%_ ZIMS H\_w o\ 119 4ng % % RW R_V m \_mzmw %
ano_ ° ﬁ oo>e o ﬁ L 2 4
62| oe | re [z [es [ve | o€ [oe [2¢ [oe [oe [ov | v [ 2w [ev |vw [sv [ov |2y [8v | 6v |0 | 15 |2s e[ vs [ oo [og

I
|
e

CFG —!

CTL CLK
DUTY 11O

fsc —F—
REF 30

YNR PULSE

AUDIO FF
VIDEO FF

V PULSE

EXT REF

SERIAL DATA |

CMP SYNC
SERIAL CLK
TRK.TRG

716

Home
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Pin Function

Pin Pin
No. Name Function /O Format
1 MODE
ouT DATA ADDRESS
MSB LSB| 01000011
Bit FEDC|BAQ9B|7654|3210| MODEQUT
2 A B |C
PIN 1[PIN2 |PIN 3
0 0
A DU U DU NN AN E L
3 0 0
I U UV N SO N N N O
0 0
1 1
4 CTL Time constant: 1 to 40 ms Comparator 4 Vcc
DELAY Note: See time chart
MM Retriggerable (discharge pulse: approx. 1 ms) < ‘{)
5 PG MM Non- retriggerable / ‘I
Note: See head SW timing Nec /' §
2
6 DRUM Schmitt input. Internal bias:  {%------ +VTH
PG IN approx. 2V “pom--- =VTH
Note: See head SW timing Bias
8 DRUM Schmitt input. Internal bias:
FGIN approx. 25V N +VTH <—0Q—H-
Note: See head SW timing —VTH>< 7~ Bias ) @
9 DRUM Ternary input [\ _pin 9 AAA
Select Open =“M" | _ H M L
10 Pin 1 approx. 30 kQ
H 2 Head @2 Head @) DA4-@
M DA4D DA4-@ 1DA-@
L |pA4(@ | DA-4(D | DA-4 @
TEST TEST | TEST
Note: See head SW timing
CAPSTAN ; .
MIX Amp - Open Gain —— ;15mdB 1 kHz
N min
— No Oscillation
DRUM 60 dB
MIX Amp at full feedback

— Output D range: 0to 5 V (No load)

— Qutput impedance: 2 k{2 max.
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Pin Function (cont)

Pin Pin
No. Name Function ¥O Format
13 DRUMFV out Switched capagcitor DA output T
QOutput D range: 0.5 V or less (Lo) to 4.3 V or more -
21 CAP FV out (Hi)
Output impedance: 100 Q max
16 DRUM PDout Switched capacitor DA output
Output D range: 0.5 V or less {Lo) to 4.3 V or more
19 CAPPDout (Hi
Qutput impedance: 100 £ max
18 NARROW Binary input [ H [Narrow Vool approx.
Open ="H L [Non-Narrow 30k
29 CTLHead(®
30 CTLHead(®»
CTLP Amp — Open Gain
- No oscillation at full min 10 kHz
feedback 80dB| min
= Qutput Drange Oto 5 V 60dB
(No Load)
— Qutput impedance: 2 kQ max
3 CTLPIN 3-level Schmitt input f\ ------------ +VTH
selection Bias
No internal bias {DC coupling U- -VTH
CTLP AMP and schmitt input)
Note: See CTL schmitt VTH
37 SwWi13 Controlled by serial data
Note: See serial data table
7T
38 CFGIN Schmittinput +VTH
Internal bias: approx. /\ Bias
25V TR AVTH
40 CTLCLK Binary output. Pull up Vco
approx. 10 k&
41 Duty I/O Binary input Mode| ASBL Voo
and output. Mark approx.
Pull up Pin 41 detection |Duty Mode | VISS Mode 10 kQ
H No mark |Duty ="0" | VISS
Note: See not detect
Duty 11O :
L | Mark  Duty="1" {VISS detect
(Latch)
42 fscin Input sensitivity: 150 mVpp min {during fsc)
Note: See fsc input circuitry
approx. 100 k&
718
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Pin Function (cont)

Pin Pin
No. Name Function IO Format
43 REF 30 Note: See time chart
44  AFF Note: See FF time chart DL O
45 VFF Note: See FF time chart
46  YNR Pulse .
47 V Pulse Note: See V-Pulse Vee
—]
—]

48 EXT. Reset Ternary input . <I
Open = IIMH'
Note: See external synchronization <_o< '_

49 CMP SYNC Binary input.
Digital level input or analog capacitance coupling

input.
approx. 30.5 kG
50 Poweron During power an, reset so that no current is Veo/2
Reset fiowing through CTL Head pin. Insert a capacitor approx.
between this pin and ground. 40 kO

51  Serial Data Binary schmitt input. Pull-up
Note: See explanation of SSB

52  Serial CLK
53. TRKTRG ||> :
54 CFGC/D DATA ADDRESS
MSB LSB 01000011
56 CTLC/D
FEDC|BAS8(7654(32 10 MODE OUT
56 MODE OUT D E F
PIN56 | PINS5 | PIN54
NOISE DET 0 CTLC/D| CFGC/D
0 1 0 CFG
1 1 1 CFG
NOISE
0 0 DET
11 0 M-FF
o 1 0
11 1 1
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Functional Description

1. Synchronized Serial Bus (SSB)
1.1 Outline

1.1.1 Configuration
This communication technique consists of one

serial clock (SCL) and one serial data (SDA) lines.

This SSB technique enables muitiple ICs to be
controlled using a common buis.

1.1.2 Data Length
In this servo IC, the data consists of 8 bits in the
address field and 16 bits in the data field.

1.1.3 Operation Description

Data is fetched and stored into the shift registers
of the ICs connected to a synchronized serial bus
and defined, as described below, by the state of
the SDA counter that increments on the falling
edge of SDA signal. The SDA counter operates

while the SCL clock is high, and is reset while it is
low.

+ HOLD mode

The system enters the HOLD mode at the second
falling edge of SDA data. Data is held in the shift
register of an IC until the HOLD mode changes to
LATCH mode. This servo IC has four addresses.
After one address is being “HOLD”ed, all
incoming data from this point of time until the
triggering of LATCH pulse is nullified (ignored).

« LATCH mode

The system enters the LATCH mode at the third
falling edge of SDA data. Data is then output
from the shift register of an IC to the IC control
register.

Through the combination of the HOLD and
LATCH modes, this servo IC can be synchronized
with multiple other ICs by only one-word
instruction.

1.2 Format

1.2.1 Timing Chart: In this servo IC, the
synchronized serial bus consists of 8 bits in an

address block and 16 bits in a data block as shown
below. Only the data length (or plus Don’t Care)
is sent on the transmission side.

23 22 21 11 10 9 8 7 6 3 2 1 0
(F) (E) (D} (3) (2 (1) (O} ! !
SCL . : !
.' 4 1 ] {
I i t 1 ] ] I: ] I 1 I i ] : : ]
| 'ﬁ t2‘ e ro
| R o
] 1 | i N |
D68 648D €3 60 81 6D OO U TN
1 i |
1 1 I
] I 1
Data | Address Tail ! Next
(16 Bits) '":"‘ (8 Bits) ™ ™ Duta
Note: SCL: Serial Clock
SDA: Serial Data
Figure 1 Timing Chart
720
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1.2.2 Tail Mark

« HOLD mode

The system enters the HOLD mode at the second
falling edge of SDA data while the SCL clock is
high. Data is held in the shift register of an IC
until the HOLD mode changes to LATCH mode.

+« LATCH mode

The system enters the LATCH mode at the third
falling edge of SDA data while the SCL clock is
high, Data is output from the shift register of an
IC to the IC control register.

1 0 HOLD TAIL

sc. | L
E B4 15 1647
SDA _“ T \L X

HOLD
SIGNAL (HT)

LATCH
SIGNAL (LT)

SCL

il

SDA X/MI

1 0 LATCH TAIL

gfmm:

HT

LT

Figure 2 HOLD Mode

1.2.3 Timing (Servo IC only)
t1>0.5us, 12205 ps, t3=20.5 ps, t4= 0.5 Ys
t5=20.5 us, 16 20.5 pus, 17 = 0.5 ps

Figure 3 LATCH Mode
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1.3 Examples of Realization Methods of Tail Mark Circuitry

SCL .

HEEEN

Microcomputer Serial port switched |
hardware —>€— {0 /O port; <
serial port used controlled in

software

S LI

Glitch must not occur

\

Microcomputer
hardware
serial port used

Figure 4 Method 1

5CL

SCL ended with H level

¢

EREEN

SDA ended
with H level Implemented from
the circuitry below.,
| % >
Serial Port
L >

pcpu ! i<_~ri,

General Purpose ==
Port E:Ti,

L
X

SCL

SDA

722

Figure 5 Method 2
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1.4 Servo IC Internal Registers' Address Assignment

Bit

MSB DATA LSB ADDRESS
53122 21120 (19 1817 (16 1151 14113712[11140l9 [8 i7 16 [543 2[4 0
B e e | oo [o o o o[ 1]
wsowsss [ o g e ST | eeosmon T 1o [o[ ofo[o [+ [
wsg CT- DLY DATA mope out se.. (WAl o 110 ofolof1ld
VP Ve DFDCPOISH rscioneei  REC SW POINT DATA op | 1| 1| 0| 0} 0 0 {1

Figure 6

Home

723



HD49781/NT

SSB Serial Table

DATA * MSB FIRST

MSB LSB
FEDCBAY98 76 543210 (ADDRESS=00000011)
00 SP
01 LP
10 EP
Co REC
0 1 ASB
10 INST
11 PB
011 fH CORRECTION OFF (DPD ON)
111 fH CORRECTION ON  (DPD OFF)
cCooO A.FF OFF
001 A.FF OFF
010 A. FF OFF
100 A.FF ON
101 A FF ON
110 A.FF ON
0 FWD
1 REV
0] SW(8) OFF (FB SW of Pin 25 and 26}
1 SW(8) ON
0 SW(12) QFF (FB SW of Pin 34 and 35)
1 SW(12) ON
X Ok o K kK SEARCH SPEED (NTSC/PAL.SP/LP/EP common)
000O0COC SLOW
000001 X1
000010 X2
| f
111110 X862
111111 X63
0 MOTOR STOP {CAP)
1 START (CAP)
0 MOTOR STOP {DRUM)
1 START (DRUM)
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SSB Serial Table {cont)

DATA : * MSB FIRST
MSB LSB
FEDCBA98 7654 3210 (ADDRESS =10000011)
1 VISS REC FF RESET
_______ 0 o _VISSRECFFRESET .
00 VASS Mode Duty DET Mode
111 VASS Mode WRITE Mode
110 VISS Mode VISS REC Mode
01 VISS Mode VISS DET Mode
10 VISS Mode VISS DET FF RESET
_________________________________ * = % x = VP.POSITIONDATA ..
000 V.P. SHIFT Length 0.0H
001 V.P. SHIFT Length 0.5H
010 V.P. SHIFT Length 1.0H
011 V.P. SHIFT Length 1.5H
100 V.P. SHIFT Length 2.0H
_________________________ 101 . VRSHFT  length 25H
CH1 CH2
00 V.P. SHIFT SEL FIXED FIXED
01 FIXED SHIFT
10 SHIFT FIXED
11 SHIFT SHIFT
0 V.P. SHIFT Direction (+)
1 V.P. SHIFT Direction (=)
0 V.P. OFF
1 V.P. ON
0 ) V.P. MONITOR CUT OFF
1 V.P. MONITOR CUT ON
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SSB Serial Table (cont)

DATA * MSB FIRST
MSB LSB
FEDCBA98 7654 3210 (ADDRESS=01000011)
1 WIDE ASPECT (WA) MODE
0 WA MODE
MODE OUT
A B C D E F
Pin1 P2 Pin3 Pin56 Pin55 Pin54
0 CTLC/D CFGG/D
1 0 CFG
1 1 CFG
0 0 NOISE DET
1 0 M-FF
0 1 0
11 1
0

£ Ok % ok ox ¥ & =

CTL DELAY DATA

726
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SSB Serial Table (cont)
DATA * MSB FIRST
MSB LSB
FEDCBA98 76543210 (ADDRESS=11000011)
+ + » x » » » »  REC SW POINT DATA
00000000 ANALOG MM ON
00000001 SW.PDATAANALOG MM OFF
I |
11114111
0 FIELD DET OFF
1 ON
0 SLOW A
1 SLOW B
0 SYSTEM SEL PAL
1 NTSC
0 SW(13) OFF  (SW of Pin 37)
1 ON
0 PIDFIX OFF (CAP)
1 ON (CAP)
4] P/DFIX OFF (DRUM)
1 ON {DRUM)
0 V.P. SEL NOR
1 +6H
0 V.P. POLARITY H: PEDESTAL M:SYNC
1 H: SYNC M: PEDESTAL
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2. DRUM System Specification
2.1 DRUM Speed System's Constants

DFG S/H Counter Counter -
Frequency Frequency Clock Bit FV-Gain DRUM PD ADJ
NTSC 359.61 Hz 359.61 Hz fsc/3 12 bit 405 mV/%  312Hzto 425 Hz
PAL 300.00 Hz 300.00 Hz fscid 12 bit 451 mV/% 264 Hzto 348 Hz
2.2 DRUM Phase System's Constants
S/H Counter Counter
Frequency Clock Bit PD Gain
NTSC Phase detection 29.97 Hz fsc/4 12 bit 1.092 V/ms
fH correction 3.93 kHz fsc/4 11 bit 2.184 V/ims
PAL Phase detection 25.00 Hz fsci4 12 bit 1.353 V/ms
fH correction 3.91 kHz fsc/4 11 bit 2.706 V/ms

2.3 Drum P/D FIX System

1) P/D OUT FIX
P/D OUT signal is fixed at 1/2 VCC when the
DP/D FIX system is turned on by serial data.
2) SW1 On condition
Switch SW1 is on for the following conditions:
» In states other than fu correction and when
the drum speed exceeds the range of Drum
Speed System Constant DRUM PD ADJ in
table 2-1.
» When COMP SYNC no-signal is detected or
when noise is detected during fu correction.

1
, ‘

. SW1__
M sw2_ ] [P/D]
SW3

Figure 7 DRUM P/D FIX System

728

2.4 fu Correction System
1) fu correction accuracy
NTSC 63.5556 us (discrepancy: 0)
PAL  63.9996 us (discrepancy: —1/625 fsc
sec)
2) fu correction

» The drum reference counter is forcibly
synchronized with DRUM Head SW.

+ Switch SW2 is off and switch SW3 is on.

+ An H DISCRI error is output to the PD OUT
pin.

3) fu correction cancellation

» Swilch SW3 is off.

» Switch SW2 remains on until the time shown
below after the fu correction is cancelled.
NTSC 67 to 100 ms
PAI.  80to 120 ms
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3. CAPSTAN System Specification
3.1 CAPSTAN Speed System's Constants

CFG S/H Counter Counter
Frequency Frequency Clock Bit FV Gain
NTSC NORMAL SP 2157.8 Hz fsc 11 bit 40.5 mV/%
LP 1078.9 Hz fsci2
EP 719.3 Hz fsc/3
SLOW SLOWA §P 1618.4 Hz fsc 11 bit 54.0 mV/%
LP 809.2 Hz fsc/2 54.0 mV/%
EP 539.5 Hz fsc/3 54.0 mV/%
SLOWB &SP 1163.3 Hz fsc 11 bit 750 mvVi%
LP 809.2 Hz fsc/2 54.0 mV/%
EP 539.5 Hz fsc/3 54.0 mV/%
PAL  NORMAL SP 1513.4 Hz fsc/2 11 bit 35.8 mV/%
LP 756.7 Hz fsc/4
SLOW SLOWA SP 1135.1 Hz fsc/2 11 bit 47.7 mV/%
LP 567.5 Hz fsc/4 47.7 mV/%
SLOWB SP 756.7 Hz fsc/2 11 bit 71.5mVi%
LP 567.5 Hz fscf4 47.7 mV/i%

Note: F/V Center Correction (during search): The F/V center correction below is performed in fH correction
mode. in search mode, FG is converted after FG pulse is decremented in the same ratio as for CTL
pulse. The F/V-converted center frequency is corrected according to the speed as shown below.

fH Correction NTSC

{Number of rotations) SP LP EP

7.5% From x9 From x18 From x28
3.3% X3 to x8 X6 to x17 x10 to x27
0% X2 to SLOW to x-2 x5 to SLOW to x-5 X9 to SLOW to x-9
=-3.5% x-3 to x-8 %6 to x-17 x-10 to x-27
-7.1% From x-9 From x-18 From x-28
fH Correction PAL

(Number of rotations) sSP LP

8.7% From x14 From x28

4.2% x5 to x13 %10 to x27

0% x4 1o SLOW to x-4 %9 to SLOW to x9

-4.5% x-5tox-13 . X-10 to x-27

-8.1% From x-14 From x-28
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3.2 CAPSTAN Phase System's Constant

S/H PD GAIN
Frequency  Counter Clock Counter Bit kP 1 kP 2
NTSC 28.97 Hz fsc/B 11 bit 0.546 V/ms 1.639 V/ms
PAL PB  2500Hz fsc/8 11 bit 0.677 V/ims 2.030 V/ims
REC 2522 Hz
Kpi1
\.\ Kp2
.. /
512 1024 512

Figure 8 CAPSTAN Phase System's Constant

3.3 CAP P/D FIX System

1) For the conditions below, switch SW4 is on
and the positive {(+) input terminal of the

mixing amplifier is fixed at 1/2 Vcc. But, the

PD OUT terminal is not fixed. (PD error is
. output)

"« The capstan speed is shifted from the center

by the ranges below.
NTSC -7.171t08.35%
PAL  -8.05109.56%
* In PB mode, if CTL pulse is not detected
until the following detection time.
Detection time: NTSC 100 to 133 ms
PAL 120to 160 ms
+ The system is in SLOW speed mode.

2} The P/D OUT pulse is fixed at 1/2 Vcc when

the CAP P/D FIX system is turned on'by
serial data.

730

SWIA_@—Q
&

|_P/ID

7

Figure 9
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3.4 PB CTL Schmitt Level

* DC coupling of CTL amplifier and PB CTIL.
Schmitt input must be performed to supply a bias
to compensate the lack of an input bias.

b
The VTHs below are available.
@D +130mV+30mv (@) -130mV 30 mV
(3 +260mV+60mvV @ -260mV £60mV Figure 10
(3 +500mV+80mV (§) —-500mV +80mV
As shown in the table below, each V71H is set as a standard level according to the search speed.
VTH
NTSC PAL
MODE VTHa, b SP LP EP SP LP
I +130mV SLOW SLOW x 1 SLOW x 1 SLOW x 1 SLOW x 1
Il +260mV x1-x2 X2-x5 x2-x9 X1-x4 x2-x9
1} +500mV % 3— X 6— x 10— X 5— X 10—

VTH automatic selection: The V1w is set to the
value with a higher sensitivity than the standard
level by one step when a NO CTL pulse is

detected. The VTH returns to the standard level
when a Schmitt amplifier with a higher level than
the standard value by one step is activated.

{ Schmitt A
NO CTL
36, » S
PB CCT? IN Ig Schmitt VTH DET @
T level up
> R
+
4 - Comparator B
Figure 11
* In SLOW speed mode, the VTH is fixed to 130 mV,
MODE [} 1]
Comparator B —_ 500 mV 1000 mv Returns to the standard level
Schmitt A Q=0 130 mV 260 mv 500 mV Standard level
Q=1 130 mv 130 mV 260 mvV After NO CTL pulse detection
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3.5 Mixing Amplifier Gain Selection

[P ]

|

) o sws
SW5 SW6  _|Sw7 5
% R1 % R2 % R3 R4
‘ : WA
Figure 12
NTSC PAL

SW5 SWé6 SW7 SP LP EP sp LP
QFF OFF OFF SLOW SLOwW SLOW SLOW SLOW
OFF OFF OFF X1 x1—x3 x1-x2
ON OFF OFF *1-x2 Xx2-x5 x4-x9 X1-x4 x3-x9
ON ON OFF X3-x8 X6-x17 X10—x27 x5-x13 x10-x27
ON ON ON X9— x18— x28- X14— X28—

Switch SW8 is controlled by serial data. Each

gain is selected in 10-dB steps. Therefore, R2 is

732

R1/2,R3 is R1/6, and R4 is R1/18.
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4. V Pulse * For the variable shift of t1, see the
corresponding item.
4.1 VP Output Conditions * B3 is output only when VP +6H is specified.

Without any specifications, it is set low.
* The V puise is cutput when a PB*VP pulse is
Or.

4,2 VP Position

V. Head SW Edge

to

Y

VP Position

-2.5H 2.5H
VP SHIFT H——+—+—+—T—————

’IIIIIIIII [ LTI 5

'
'
'
'
'
1
'
'
'
'
- et -
> L)
i
'
'

o Bt

11 = ta + 18 2 = 3H t3 = 6H ﬁi
Figure 13

- ta: VP Position Variable amount (depending on 5 bits (N) of
In SLOW and two-times speed modes, the serial data)
channels below can be changed. In other modes,
both channels 1 and 2 are fixed. - NTSC 64 (41.5-N)/fs¢c =~3.0Hto11.7H
Mode CH-1 CH-2 PAL 64 (43.75-N} /fsc =29 H109.9H
2 Head Fixed Variable Fixed amount approx. is 6.0H
DA-4 SP Fixed Variable

SP Variable Fixed
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4.3 VP Shift
- tB: VP Shift

As described below, the VP shift amount, shift
channel, and shift direction vary depending on
the serial data.

VP shift amount
DATA ADDRESS
Bt 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 SHIFT Amount

0o 00 ———— — 1t 0 00 0 0 1 1 00H
0 0 1 05H
0 1 0 1.0H
o 1 1 1.5H
i 0 O 20H
1 0 1 2.5H

VP shift channel and shift direction (& is lagging direction )

DATA ADDRESS

Bit A9 87 6 76 54 3 2 1 0 CHA1 CH-2
c 0600 —— 1000 001 1 Fixed Fixed
o
0 0 1 — — B Fixed @ Shift
1 0 1 — — Fixed (= Shift
0 1 0 — — ® Shift Fixed
11 0 — — & Shiit Fixed
0 1 1 — — © Shift ) Shift
11 1 — — (& Shift & Shift

Note: To control the VP shift, the serial data is transmitted when no V pulse is output.
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5. External Synchronization { EXT. RESET )

H In PB mode, synchronized with the internal reference period. In REC, ASBL, and
INST modes, synchronized with the V-SYNC signal.

Pin
M In all modes other than fH correction, this The negative edge is
positive edge becomes a reference edge. not related.
It is not related to the V-SYNC signal or
L the internal reference period.
Timing Chart

ExT. ﬂ H H |
Reset . | @

A
Reset

Counter in LSI

REF 30 —

Synchronization
Precision

ExT. ﬂ
Reset 4

N 0 to 1/fsc (no Gate Delay)

R

-«
<
-«
o<
<
-«
<
J:

REF 30
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6. H-OSC
H-SYNC
H-REF
Counter
« ® = 227 5ifsc i
‘: ® ~283.75/sc | :
3 © ~48ps N 5
: ® =49 ps i !
Noise
Reject ‘ Y
= 12 us, ) ¢ = us ) |
¥ , |

Equalizing Pulse and
Noise Detection Window

Py

H-OSGC H :

L N ~58.1 us

-f----
Y__ .
A

=45 s

Note: H-OSC Is output with the additional V-pulse.

H-OSC contains a jitter of one clock for every fsc even if an external H-SYNC signal is stable.

7. Noise Det. & Field Det.

Noise in the COMP-SYNC signal is detected as

follows:

1) Noise defection

" Detects whether the noise in an H-SYNC
signal exceeds the specified amount.

2) H-SYNC detection
Detects whether the loss of an H-SYNC signal
exceeds the specified amount.

736

The operation below is performed when a noise

detector is activated {noise is detected).

1) A high signal is output to the output pin (pin
56) of noise detector.

2) A synchronous reset pulse sent from V-SYNC
to REF 30 is stopped.

3) In fH comrection mode, the fH correction error
output is adjusted.
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8. REC CTL Duty Cycle and Duty /O

In REC mode, the REC CTL duty cycle is
determined by the modes and duty I/O below.

WIDE ASPECT VISS/ VASS INDEXREC DUTY /O CTL DUTY (%) Remarks

(1) NOT VISS NOT H 62.5
L 70.0 Note 1

(2 NOT VISS BUSY H (OUT} 62.5 Note 2
L (OUT) 30.0

@ NOT VASS CAN NOT H 62.5 Note 3
L 30.0

(@ YES VISS NOT H 57.50r62.5 Note 4
L 70.0 Note 1

& YES VISS BUSY H (OUT) 5750r625 Note 5
L (OUT) 25.0 or 30.0

® VYES VASS CAN NOT H 57.50r625
L 25.0 or 30.0

Notes: 1. ASM mark
2. Duty /O enters the output mode.
3. In VASS mode, no ASM mark is used.
4. Recorded by an LLSS pattern.
5. Duty 1/O enters the output mode. An LLSS patiern is continued even if the high and low levels
of the duty /O are selected.
* |n back-space editing mode, the LLSS pattern is not continued.

9. Duty /O
REC CTL DUTY|, 5V
COUNTER
Qutput Format : Pull-up of approximately
10 k& viss | VISSREC
Operation : Five modes are used in RECFFI™
this case. The operation
for each mode is explained jVISS VIsS —
below. For the REC mode VIBS |, VISS REC —oe oM
T ' |" DET. | |DET FF RVASS
see section 8. T ASM
DUTY DET !
ASM 40%
ASM 66.7%

EC —__ ASM
NS ST e

VISS = VISSREC

ViSS REC

OIS
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(1) ASM mode
An ASM mark is detected and output. The
duty I/O is set low during ASM mark
detection.
The threshold level is 66.7%.
* The VISS/VASS function is not activated.

(2) ASM*VASS*WRITE mode
Duty rewrite mode. This mode is determined
by the rewrite of DUTY I/O level.
L: DUTY, WA: 30%, WA: (S)25 or
(L)30%
H: DUTY, WA: 62.5%, WA: (S)57.5 or
(L)62.5%

* Pin 41 is set high.

* The I'D LLSS pattern in a wide aspect ratio is
not continued before and after the rewrite
point when a duty cycle is rewritten. The
LLSS pattern is only continued during
continuous rewrite.

(3) ASM*VASS*WRITE mode
A duty cycle is detected and output. The duty

I/O is set low when the duty cycle is less than
40%. .

(4) ASM*VISS*VISS REC mode
Duty rewrite mode. In this mode, VISS is
written. An IC automatically determines the
write duty cycle by controlling the low and
high signals at pin 41. An LLSS pattern is
continued even if the low and high levels of
the duty I/O change. However, it is not
continued before and after the write point.

(5) ASM*VISS*VISS REC mode
Index detection mode. The duty KO is
latched low when VISS is detected.
Presetting this mode requires the serjal
operation.

Note: The result of a duty cycle immediately
after a mode is selected is undefined. To
define the duty cycle, a minimum of one
cycle and a maximum of two cycles are
required.

10. YNR Pulse

V.FF —

v ¥

YNR Pulse

el

I

T: NTSC approximately 1.600 ms
PAL  approximately 1.616 ms

CMOS output at £22 mA  H:min 3.8V
Limax1.2V

738
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Timing Chart

PB Mode (Ext. Sync. excluded)
ang non-Narrow mode

V.FF
{Normal)
Drum Trape
DRUM REF
Counter

V. SYNC
(PB excluded}

—

=7
—1
|

& 5.422 ms
-

«—

) 18.556 mg/

A
A {0 26.0 us
[ (P 259 ps l

>| (@ 4577 ms
¥
1 (B 3.695 ms

® 21427 ms

) 290ps

(® 395 us
{6.172H) |

ﬂ

Except PB Narrow mode
and PB Ex. Sync.

{14308 mg
P i
() 18.094 me

Doty 1 ﬂ
V.FF Ji Al;
{(NARROW)
ol
Drum Trape T I r
DRUM REF /l//L/"j//*/‘]/
Counter
f )
V.SYNG J H ” ” H H H
PB excluded :
N ) Yo @iesrms Y 3
Discharge ) P 24594 ms l
Pulse
1.001
CTL Delay ) %ﬁm:ﬂ}k |l
MM :
Y
Digital CTL ¥ - ¥ )
Delay @@
— N= 010255 » REC
! 402ps | () 33.367 ms -
CrYI GCEYT i
®4577mg ® ) 325 s | 39.646 ms
® 3,695 mg /_h%m;% : :
Gapstan Y4 7o n 17975 ms| /!
Tra%e LA L | | @e38ems
PB —> REC §/\§ v /\I .
CTL P P | § .t
C/D CFG — | L
ASBLPB INST<—|—>REC | !
TRK TRG || [ 1 1 -
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HSW Timing (1)

DPG

11

10

DFG

s Ll U - . V I3
e > .
...... H‘.‘.MJL-:. . N
..%. -‘.\.‘.M........ D it Feied e Teletrivied Aeieiehiiot Tt ML SEEEE EEREELE SEL e R e
- ¥ > >
N mu”mmu.mu.q.u,. i R LED Tl riafeldatuints Ifefn il Hodelots niviulel Rl ....M, N
] —>
PR A (N S NN S ST N
] o
L ~ >
o >
. w.m...‘..H.”.....H................. B i ituais St T A A SR
Y -y S - N
. IHWMHHHIHHI\IIHMH_HIIN - IHUH%NIIN yiininl plfntntislnlonliesll i HHMIGIIHII il lhpuliostionliosiiouliesiipuiiue il pipuipuiipuiipuiiputil RN \—
oo o
15 & 15 %15 & |5 m_.A_. W@S_SMFA_. & | m_.A_.
= <L = < <<
< @ b L= o < I g = It
Q
N
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HSW Timing (2)
DPG M
0 1 2 3 4 5 B8 7 8 9 10 11 0
DFG S e Y T s 0 I
* o H L
2Head(() ::it1 14, }( k.
dx B R e Y
PG MM i i
VFF ——Y L) i
AFF ] i | r
2Head (9 5 : :
PG MM ' q : '
VFF : (
AFF { Y
(Unit: ps)
Mode _PGMM t1 12 13 14 15 16 17
NTSC CR 10.9 1361 735 1361 109 735 73.5
Digital 2344  360.0  207.0  360.0 2344 2970  297.0
PAL CR 8.8 1387  73.8 138.7 8.8 738 73.8
Digital 7378 8677 8027 8677 737.8 8027 8027

Delay (T) of Digital PGMM is calculated from formula below.

T = (36 + 32 xN) ffsc
N: 1 to 255 (serial data)

Drum Select

Pin 9

Pin 10~ | H M L

H 2Head D |2Head & | DA4 @

M DA4 D |DA4 @ DA4 @

L DAA{D |DA4 @ |DA4 D
TEST TEST TEST

Test: CFG is count-downed by 1/2
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Absolute Maximum Ratings (Ta = 25°C)

ltem Symbol Rating - Unit
Maximum supply voltage Vee Max 7.0 v
Operating supply voltage Vopr 45t06.0 v
Storage temperature Tstg —40 1o +125 °C
Operating temperature Topr —-10t0 +70 °C
Power dissipation Pr 500 mw
Pin max. applied voltage 0to Vce Vv

Electrical Characteristics (Ta = 25°C, VcCc=5YV) .
Application Test

Item Symbol Min Typ Max Unit Test Conditions Terminal Cirecuit
Supply current Icc 8.0 200 320 mA NoLoad 28, 39
Pin 28 & 39 Total
Binary output Vol — 00 005 V No Load 1103, 4310
voltage 46, 53 to 56
— 0.3 08 V LoadCurrent=2 mA
VOH 49 50 — V  No Load
42 47 — V  Load Current = -2 mA
Pull-up output VoL 00 0t 03 V  Noload 40, 41
voltage — 04 08 V LoadCurrent=2mA
VOH 48 50 — V. No Load
Pull-up resistance RH 45 90 135 kO
Ternary output VoL 00 01 03 V Noload 47
voltage — 04 1.0 V  Load Current = 2mA
VoH 47 49 50 V¥ No Load
40 46 — V  LoadCurrent=-2mA
VoM 24 25 26 V No Load
Ternary output Rm 45 90 135 kQ
Output impedance
REC CTL cutput Vet 43 46 49 V  Noload 29,30
Pin-to-pin voltage voltage between Pin
29&30
REC CTL RetL 300 450 750 Q 1<3mA
Output impedance Pin 29 & 30 Total
Binary inputVTH VTH 16 25 35 V 18, 41,51, 52
Binary input RH1 45 980 135 kQ 41,51, 52
Pull-up resistance1 )
Binary input RH2 14.0 28.0 420 kO 18

Pull-up resistance?
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Electrical Characteristics (Ta = 25°C, VCC = 5 V) (cont)
Application Test

ltem Symbel Min Typ Max Unit Test Conditions  Terminal  Circuit
Ternary input VTH VTH1 10 14 19 V LM VTH 9,10, 48
VTH2 31 35 40 V M/H VTH
Ternary input Vm 2.1 25 29 V
Pin voltage
Ternary input Rwm1 173 345 518 kQ
Input impedance
fsc input Visc — — 150 mVpp 42
Sensitivity
CTLP schmitt V4TH1 100 130 1860 mVp  Normal speed 36
Input VTH
V-TH1 -180 -130 -100 mVp
ViTHz 200 260 320 mVp  Medium-speed
V-tie | -320 —260 -200 mvp  Seareh
V4+TH3 420 500 680 mVp  High-speed search
V-TH3 —580 -500 —420 mvp
Schmitt input Vis1 22 26 30 V 8
Pin voltage 1
DFG schmitt V4TH 120 190 250 mvp
Input VTH
V-TH -30 O 30 mVp
DFG schmitt Bm2 185 37.0 555 kG
Input impedance
DPG schmitt Vis2 1.7 21 25 V 6
Pin voltage 2 .
DPG schmitt V4TH c4 05 06 V
Input VTH VT 01 02 03 V
DPG schmitt RM3 205 41.0 615 kQ
Input impedance
CFG schmitt Viss 23 25 27 V 38
Pin voltage 3
CFG schmitt V4TH 60 80 100 mvp
Input VTH Vot 10 0 10 mvp
CFG schmitt Rm4 15.0 30.0 45.0 kQ
Input impedance
Analog SW Rasw 150 300 500 Q 16t 17, 21
On resistance to 23, 24 to

26,3410 35
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Electrical Characteristics (Ta = 25°C, VCC = 5 V) (cont) )
Application Test

item Symbol Min Typ Max Unit Test Conditions Terminal Circuit

Power on reset Vs0TH 10 15 20 vV 50

Input VTH

Power on reset Rso 218 435 853 kQ

Pull-up resistance

SYNC input VTH V49TH 12 18 24 V DCinput 49

SYNC input Vag 08 13 18 Vv

Pin voltage

SYNC input VsyYNC 300 500 700 mVp Capacitive coupling

Input sensitivity Pin peak voltage

SYNC input R49 153 305 458 kQ

Input impedance

Mono-multi VTH — 25 — V  VTH of each 4,5

Mong-multi

CTLP AMP gain AcTL 56 60 62 dB f=10kHz 1
ACTLO — 856 — dB Open loop gain

DRUM AMP gain Ap 57 &0 62 dB f=1kHz 2
ADO — 8 — dB Openloop gain

CAPSTAN AMP Ac 57 60 862 dB f=1kHz 2

gain Aco — B85 — dB Openloop gain
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Test Circuit
1. 022 uF 100 kQ
470kQ 470Q  0.22puF i
1000 A\
in
7 Sin wave
,:go @—I 10 kHz

T IC internal bias = 2.5 V
rars

2.
,;'7 IC internal bias = 2.5 V
§ $
Vour 1uF 100 kQ
470 kQ 330 Q2
1000 vin
Frr 4
Sin wave
77 {1 kHz

Gain = 20 log \%t + 60 dB

fsc input circuitry

fsc 150 mVpp or more
min 1000 pF

IC interior

Home
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