HD49741NT, HD49733NT

Servo Controller

Description

The Hitachi HD49741NT/HD49733NT servo LSI
for video tape recorders features an on-chip digital
servo function for the drum motor and capstan
motor, as well as an analog amplifier system, for
wide-ranging applications on a variety of video
tape recorder models. Available in a 56-pin shrink
DIP package, HD49741NT/HD49733NT provides
serial control connections with the system
controller (microcomputer). This provides full
servo LSI functions and means fewer peripheral
components and connections are required.

Features

» Conforms to both PAL and NTSC standards.

» In conjunction with set function, mask ROM
options allow setting of CFG (capstan
frequency}, DFG (drum frequency, search speed,
etc.

« All VISS (VHS index search system} included on
chip, with rewriting also possible.

= Search and output also available for VASS (VHS
address search system), so operation in
combination with microcomputer provides a full
range of functions.

« CMOS analog technology provides on-chip CFG,
DFG, PG (pulse generator), and CTLP (control
pulse) amplifier, as well as adder amplifier loop
f-characteristics, and analog switching for gain
correction.

+ Serial control used by microcomputer interface,
so the system requires fewer connections.

Functional Description

DAC output using switched capacitor

Drum, capstan PD (phase detect), and FV
(frequency voltage) conversion output is performed
using switched capacitor technology for output of
DC voltage. This means that, unlike conventional
PWM output, a carrier elimination filter is not
required. See Appendix B on SCF for further
details.

70 different search speed variations on a single
chip

Search speed is set using the mask ROM options.
14 speeds cach for the SP, LP and EP modes in a
NTSC system, as well as 14 modes each for the LP
and LP modes in a PAL system are provided for a
total of possible search speed settings. For further
details, see serial control codes in On-chip
Functions, and Mask ROM Options.

Six head angle settings

The head switch position is determined according
to the PG mono-multi from the drum PG pulse.
However, when the video head and audio head
positions are different (when the video head is 4-
head orthogonal/4-head double azimuth, the audio
head is normally at a different position), a SW30
signal position (which indicates a fixed angle head
switch position} is required for the head switch
position created by the PG mono-maulti.
HD49741INT/HD49733NT allows six angle setting
options for SW30 signals, for audio, video, and
extra (extra head can be used for moving head,
flying erase, etc.} heads. For further details, see
serial control codes in On-chip Functions, Mask
ROMs, and Timing Chart.
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10 fine slow speed settings
Fine slow is made possible by intermittent tape
transport, which is performed as illustrated below.

During fine slow, the speed of the capstan is
controlled during the period from the point
following the advance up to reverse advance in
order to eliminate noise and to correct picture
distortion. HD49741NT/HD49733NT allows scrial
control to be used to set this speed.

7-bit serial data and CR mono-multi setting of
X-value correction

X-value correction (control pulse position
correction) can be performed using serial control
{Pin 5 CTL MM)} or by altering the CR mono-multi
time constant. For details, see Pin Functions and
On-chip Functions,

7-bit serial data setting of tracking
Tracking can be controlled using serial control.
For details, see On-chip Functions.

Supplementary V-pulse position delay (position)
and shift settable using serial data

The delay time from the V-head switch edge to the
supplementary V-pulse differs according to the
special playback mode, which uses SW30 as a
reference. HD49741NT/HD49733NT allows
setting of this delay time (VP position) with the
input of serial data. Serial data input can also be
used to control the shift required during fine siow
between the supplementary V-pulse position during
acceleration (frame-by-frame) and the V-puise
position in the stop state. For details, see On-chip
Functions.

Selection between f,. and 3f . using serial data
The master clock of HD49741INT/HD49733NT is
capable of using either f,_ or 3f,.. In the case of an
f,. master clock, crosstalk tends to be generated
because f,. enters the luminance FM band, while
31, soppresses crosstalk generation. For details,
see On-chip Functions.

Cross-over color distortion minimized by fy
correction using H-sync discrete integration

The drum speed sysiem requires f correction to
correct the H-cycle changes that occur in the
special playback mode. HD49741NT/HD49733NT
includes an fy correction function that constantly

monitors and corrects the H-sync cycle, so
correction during startup of special playback
minimizes cross-over color distortion and
horizontal distortion. For details, see On-chip
Functions.

Noise and no-H sync detection output for screen
blackout

HD49741NT/HD49733NT counts the number of
pulses in the H-sync frame, as well as the number
of noise pulses within 1H period to provide output
when the electric field strength is approximately
below 4.0 to 4.5dBp. This output is produced at
the mode pin, and can be used for screen black-out
when receiving channels for which there is no
broadcast, etc. For details, see On-chip Functions.

Frame servo function

With VHS, recording and playback are performed
with the CHI1 head in the odd mode, and the CH2
in the even mode, though some manufacturers have
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chosen to ignore this convention recently.
HD4974INT/HD49733NT performs recording
while precisely differentiating between these two
modes, so the odd-cven relationship is maintained
for assembled recordings. During playback,
beautiful assemblies are possible because the mis-
aligned V signals instantancously generated during
playback are eliminated.

Supplementary V-pulse settable to H-OSC 3-
value output or 2-pin output (HD4974INT)
Supplementary V-pulse is traditionally added
immediately before the video V-pulse to protect
against malfunction caused by noise. This method,
however, generates mis-aligned V signals during
special playback, can causes the playback screen to
drop. HD49741NT/HD49733NT provides the V-
pulse correction illustrated below.

This provides a choice of supplementary V-pulse
signals: 3-value output (Pin 48) with sync level,
pedestal level, and unsupplemented level; and 2-
value output (Pin 48 and Pin 49). Note that the 2-
pin output is available with HD49741NT only. For
details, see On-chip Functions.

3 head switch outputs: Video-FF, audio-FF,
extra-FF

Besides video and audio-FF, HD49741NT/
HD49733NT includes extra-FF output designed for
moving head and flying erase. FF angles are set
using the mask ROM options for each head (note
there is no extra head FF with HD49733NT). For
details on head angle and head switching, see serial
control codes in On-chip Functions, and Mask
ROM Options.

On-chip V-sync separator circuit
HD49741NT/HD49733NT performs V-sync

separation up/down counting the H-sync pulse
input at the CMP-SYNC pin (Pin 50), so an
external low-pass filter is not required.

Analog signal input received by Schmitt circuit
for rejection of other digital noise
HD49741INT/HD49733NT features on-chip DFG,
CFG, PG, and DTLP input amplifiers with a
Schmitt circuit for the elimination of small noise.
Also, input of a pulse is followed by a preset period
for digital processing, during which further input is
cutoff, protecting against the invasion of noise
between signals.

External synchronization input

With VTRs using frame memory, it is necessary to
synchronize the reference frame signal of the frame
memory controller {(which is a signal equivalent to
that of REF-30 of the servo IC) with REF-30 of the
servo IC. HD49741NT/HD49733NT supports this
type of synchronization. REF-30 (Pin 44) should
be used when synchronization of the frame
memory controller is necessary. Note that the pins
used with HD49741NT are different from those
used with HD49733NT. For details, see On-chip
Functions.

CFG and CTLP output for SP/LP/EP
discrimination

HD4974 INT/HD49733NT does not include an on-
chip SP/LP/EP discrimination function, but outputs
CFG and CTLP so the microcomputer can perform
such discrimination. Even during search
operations, output signals are generated by
counting down the CFG and CTLP pulses in
accordance with the search speed, resulting in 2
constant pulse cycle. For details, see On-chip
Functions,

Noise
+ 0
Supplementary V Video V

Conventional supplementary V-pulse

L3 a7 '.'\ Lo

Pedestal Level H-sync Input (with H-OSC)

HD49741NT/HDA49733NT 3-value output
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Non-linear PD output

With the drum and capstan PD function, 2-level
detection output is required, with a large output
gain for large errors, and small output during
normal conditions. This is to allow both quick
phase synchronization when a phase detection error
occurs, and stability during normal conditions.
HD4974INT/HD49733NT include these detection
characteristics on-chip, so there is no need to attach
the external non-linear circuitry required in the
past.

VISS discrimination capability even at more
than 200X speed search
HD49741NT/HD49733NT performs VISS
discrimination by pulse counting CTLP duty. A
high-speed count clock allows detection of the
VISS signal even in a 200X speed search mode.

On-chip waveform blunting, CTL, duty
rewriting

For VISS rewriting, it is necessary to blunt the
CTLP rise in order to protect against damage to the
previously written CTLP signal. HD49741NT/
HD49733NT apply CMOS analog technology to
create an on-chip blunting circuit, so fewer external

VISS functions are required.

On-chip automatic writing and discrimination
of VISS code

VISS writing is performed automatically under
serial control, with the blunting circuit operaticnat
during playback but not during recording. During
playback, Pin 40 becomes LOW to indicate that
VISS is detected.

CTLP amplifier with high f-characteristics, high
gain, and fast rise at power ON

There is generally a problem with the rise speed of
the CTLP amplifier at power ON. Since charge up
time is required for external capacitance, however,
the rise speed problem has gencraily been a hard to
solve, HD49741NT/HD49733NT adopt a new
type of circuitry is configured to eliminate the need
for charge up, providing a quick-rise CTLP
amplifier.

CTLP Schmitt input with three threshold levels
The Schmitt circuit of the CTLP amplifier allows
stable operations over three switchable operation
levels.

3-level threshold voltage switching
performed automatically in

accordance with SP, LP, EP, and

Input : (8

Internal Output —,

search. Threshold level selection
is performed automatically when
the playback mode is set.
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High-precision assemble

Assemble recording is performed using capstan
phase control. Normally, the system is configured
as illustrated below, but the improved precision of
HD4974INT/HD49733NT allows use of a new
system.

Fine slow CTLP Schmitt retrigger function
During fine slow, there are cases in the forward
mode in which negative CTLP does not follow
positive CTLP. To counteract this, HD49741NT/
HD49733NT generate the subsequent CTLP

signal automatically if the following pulse is not
detected for approximately 10ms after the leading
CTLP is entered.

Power ON reset without CTL head error
current during full-rotating, half-rotating power
ON

There are cases in which the tape is in its rotating
status when the power of the VCR is OFF
HD4974 INT/HD49733NT resets the CTL write
circuit at power ON, no matter what the tape status,
io protect against writing of the CTLP pulse. For
details, see Pin Functions.

Normal System

For assemble recording, SW1 is switched in accordance with the slatus of SW2 (at this time, a divider
reset is applied by CTLP) to enter the REC mode. At this time the reset is released.

Phase
Det.

New HD49741NT/HD49733 System

O
2

Single REF-30 reset applied at moment of switching of SW1 in accordance with the status of SW2

Phase
Det.
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Block Diagram

HD4974INT Block Diagram and Pin Arrangement
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HD49733NT Block Diagrim and Pin Arrangement
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Pin Functions

HD4974INT Pin Functions

Pin
No. | Pin Name Function YO Format
1 | TRACKING
TRIGGER
2 |MODE QUTPUT bits 4 210 A B C
CAP PDS —
3 iroference 00 111 SP SP LP
4 o1 111 SP EP LP
10 1 1 1|CTL DELAY | H-OSC Noise Det. D :
COUNTER
11 1 1 t|{CAPPD DRUM FG|DRUM PG
See On-chip Functions.
Refer to Time Chart for CTL delay counter
Refer to H-OSC for H-OSGC
Refer to noise det for noise detaction.
5 |CTL DELAY Time constant: 110 40ms See Time Chart
MM Retriggerable (discharge pulse = 40964;.)
6 |PGMM Time constant: 0 to 60° DEG
See Head SW Timing
Non-ratriggerable
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HD4974INT Pin Functions (cont)

Pln
No. | Pin Name Function . I/0 Format
7 |DRUMPGIN Approximately2Vv N +Vrp

Schmitt input/internal bias ’ \ _____ -V1H

See Hoad SW Timing -- Bias

9 |DRUMFGIN Approximately 2.5V e N +V1H
Schmitt input/internal bias *%‘ Blas

See Head SW Timing ~VTH

10 |DRUM select A 3-value input A = 30kQ

R Open = "M" B H M L )
(1.9V103.1V) * TEST is used for
See Head H | 2Head ®| 2Head @ | DA4-@ | checking SP in the
SW Timing case of a double
Different { M | DA4- DA4- DA4- azimuth head set.
seﬁéﬁgn o o ? ® When this mode is
amattr L (MO |oM® | DAO) |
HD49733. TEST TEST TEST" HD49733NT

recognizes SP
mode tape as LP
mode tape, and
inverts the head
selection switch to

tun in the SP
mode.

21 |CAPSTAN « Open gain

23 [MX Amp

24 + No oscillation 75dB

25 during all feedback min.

26

27 » Qutput D range

0 to 5V (no load)

12 |DRUM

13 |MIX Amp » Quiput impedance = 2k max.

15

16

18
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HD49741INT Pin Functions (cont)

pull up Duty Mode| VISS mode

See VISS, VASS

H | Duty = "0" | VISS non-detect

L | Buty = "1" | VISS detect (latch)

Pin

No.|Pin Name Function IO Format

14 |Drum FV out Switched capacitor DA output
QOutput D range = 0.5V max. to 4.3V min.

22 |CAP FV out input impedance = 100£2 max.

17 {Drum PD out Switched capacitor DA output %O
Qutput D range = 0.5V max. to 4.3V min.

20 [CAP PD out Input impedance = 20 max.

19 |NTSC/PAL 2-vaiue input H | NTSC = 0K
open = "H” P

L | PAL «—0

29 |CTL Head © I/0 control head pin

30 |CTLHead &)

32 [CTLP Amp + Open gain

33 80dB

34 - No oscillation min.

35 during all feedback
« Qutput D range 0 to 5V {no load)
« Qutput impedance = 2k max.

36 |CTLPIN Schmitt input Vi 3-level
switching flrrmmeee +Vru
Approximalely 2.5V internal bias i ?\llas
See CTL Schmitt Vry ™

37 [CFGIN Same as DFG IN,

39 |CTLCLK 2-value output, pull up - 10k & '€
See VISS, VASS =

40 |Duty 11O 2-value input/ouput, Input Qutput
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HD49741INT Pin Functions (cont)

Pin
No. | Pin Name Function VO Format
41 |WRITE 2-value output, pull up H | PB CTL, rewrite Vee
See VISS, VASS = 10kQ2
L | Normal
42 |ficin Input sensitivity  150m Vpp min. (fg)
350m Vpp min. (3fg.) O
43 |3t out With oscillator function 2 = 10kQ
See fg. Input Circuit. I
For f../3f5, swilching, see Serial Data. —O
44 |REF 30 See Time Chart,
45 |VFF Ses Head SW Timing.
46 |AFF See Head SW Timing. _|>O_O
47 1EFF See Head SW Timing.
49 |HD See V-pulse Timing.
48 | V-pulse (VP) See V-pulse.
50 |CMP SYNC 2-value input  « Digital level input or analog
capacitive coupling input. C
Input
impedance
= 28kQ
51 |Ext. Reset 3-value input
Open = "M"
See External Synchronization
= 30kQ
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HD49741INT Pin Functions (cont)

Pin

No. | Pin Nama Function I/O Format
52 | Power ON Reset At power ON, reset paerformed to current does not Vee
flow to CTL head. Be sure to include 0.01pF = 40k
between this pin and GND.
53 | Serial Data 2-vaiue input (Schmitt) Vee
Pull up = 10k
54 |Serial CLK See Serial Input.
55 | Mode bit 3 2 1 0 D E
56 |[output
01 1 1 CFG C/D CTL C/D
11 1 1 CFG CFG 30 [
CFG C/D: CFG counted down according to search
speed and then is output.
CTL C/D; CTL counted down according to search
speed and then is output.
CFG 30: During REC, CFG countdown 30Hz
{25Hz for PAL), which indicates capstan
phase comparison signal is output..
See 4. On-chip Functions, and Serial Data Table.
8 {GND Ground
3t
28 |Vee Connected to Ve supply
38
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HD49733NT Pin Functions

Pin

No. | Pin Name Function /O Format

1 | Mode Output See 4. On-chip Functions, and Serial Code table.

2 :1 F—( )

3

4 —_
For SP, and SP
mode output, high
impedance and
HIGH ievel.

5 ICTL DELAY Time constant: 1 to 40ms

MM Seae Time Chart
Retriggerable (discharge pulse = 4096/fsc) Compa- Vee
6 [(VPMM Time constant: 0 to 0.6ms

Non-retriggerable

7 |PGMM Time constant: 0 to 42° DEG
Non-retriggerable

9 |DRUMPFGIN 3-value input, open = "M"

10 |DRUM select A 3-value input A
11 Open = "M" B H M L
(1.9V10 3.1V)
Differentfrom | H | DA4 @) | 2Head 4Head

selection HiFi = 30kQ
format for
HD45741. M| DA4 @ |4Head 4Head
HiFi * TEST is used for
checking SP in the
L | DA4 @ |4Head | 4Head case of a double

TEST TEST HiFi TEST| @azimuth .head set_.
Whan this mode is

specified,
HD49741NT/
HD49733NT
racognize SP
mode tape as LP
mode tape, and
inverts the head
selection switch to
run in the SP
mode.
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HD49733NT Pin Functions (cont)

Pin
No. | Pin Name Function IO Format
21 |CAPSTAN - Open gain
23 {Mix Amp
24 - No oscillation
25 during all feedback
26
27 » Cutput D range
0 to 5V (no load)
12 |DRUM
13 | Mix Amp » Output impedance = 2k{2 max.
15
16
18
14 | DRUM FV out Switched capacitor DA output
Output D range = 0.5V max. to 4.3V min.
22 |CAP FVout Input impedance = 100£ max.
17 |DRUMPDout | Switched capacitor DA output E%—O
Output D range = 0.5V max. to 4.3V min.
20 |CAP PD out Input impedance = 22 max.
19 |FRAME SHIFT + Frame shift Out In
{CAP PD Fix) PD fix
Tape speed H | — FRAME SHIFT
5% down Veg
During normal M | toopon | Loopon -4 = 28KE)
mode only =
L | PDFix PD Fix
29 1 CTL Head 110 control head pin
0 |0®
32 |CTLP Amp » Open gain
33 . 75dB
34 * No oscillation min.
35 during all feedback
« Output D range 0 to 5V (no load)
= Output impedance = 2k§2 max.
36 [CTLPIN Schmitt input Vry 3-level switching
Approximately 2.5V internal bias
See CTL Schmitt Vry
37 [CFGIN Schmitt input Vey e AVTH
approximately +25mV 7% Bias
Approximately 2.5V internal —Vf " S
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HD49733NT Pin Functions (cont)

Pin
No. | Pin Name Function 1/0 Format
39 (CTLCLK 2-valua output, pull up Voo
= 10k}

40 |Duty 1O 2-value input/output, Input Output

pull up Duty Mode| VISS mode

Ses on-chip

functions H{Duty = "0" | VISS non-detect

VISS, VASS

L | Duty = "1* | VISS detect (latch)

41 |WRITE 2-value output, puli up H | PB CTL, rewrite

See VISS, VASS

L | Normal
42 (fain Input sensitivity ~ 150m Vg, min. (fyc)
350m Vo min. (3fg)

43 | 3f, out With oscillator function

See f Input Circuit.

For f../3f.. switching, see Serial Data.
44 |REF 30 See Time Chart.
45 | Audio-FF See Head SW Timing.
46 | Video-FF See Head SW Timing. >O O
47 | YNR-pulse See On-chip Functions.
49 |Mode E See On-chip Functions.
48 | V-puise (VP) See On-chip Functions.
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HDA49733NT Pin Functions {cont)

Pin
No. | Pin Name Function 1O Format
50 [COMP SYNC » 2-value input. Digital level input or analog
capacitive coupling input. ? O
Input impedance 280
51 |NTSC/PAL/ 3-value input Mode
SECAM Open = "M"
See External H NTSC
Synchronization
M PAL
L SECAM = 30kQ
52 |Powar ON At power ON, reset performed to current does Vee
Reset not fiow to CTL head. Be sure to include 0.01uF = 40Kk

between this pin and GND. P
53 | Setial Data 2-value input {Schmitt) Vce

Pull up = 10kQ2
54 |Serial CLK See On-chip Functions.
55 |CFGC/D CFG counts down search speed only and then is output.
56 |CTLC/D CTL counts down search speed only and then is output. I: :
8 |GND Ground
N
28 (Vee Connected to Vi supply
38
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Mask ROM Options

The mask ROM options available with the
HD4974INT/HD49733NT are listed below. When
ordering mask ROM options, fill in the necessary
information in Appendix C Hitachi C-MOS Servo
IC ROM Change Specifications, and consult with
your Hitachi representative.

The first step is to select the base chip. Appendix
A describes the differences between HD49741 and
HD49733.

Once a selection is made between HD49741 and
HD49733, select from among the five mask ROMs
listed below. Generally, the selection of mask
ROM options must be based on the mechanical
configuration and heads used in the VCR.

CFG frequency
Defines the oscillation frequency of the capstan

frequency generator (CFG).
Condition; NTSC SP mode frequency

DFG frequency

Defines the oscillation frequency of the head drum
frequency generator (DFG).

Condition: NTSC normal record/playback mode

frequency

Search speed
Uses integer to set up to 14 search speeds for each
record mode.

Head angle

Allows setting of up to six switching pulse signal
angles for each of the heads: video head, audio
head, exira head.

VP output polarity

Selects from among three VP signal pulse
polarities.
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Timing Charts

Control Timing Chart

Values in parentheses are for HD49733NT. N = NTSC/P = PAL
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Head Switching System Control Timing Chart (HD49741NT)

SP = LP or EP mode
Head switching signal

DPG _A A
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tl 14 t1
— -5 o >
SP L
PGMM { __
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DA-4 @D
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A-FF
E-FF
DA-4 (3
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E-FF
4 ] 1]
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2Head

2Head @

ppe o
M 4] 2 3 5 6 8 ] 0 1
DFG !_JIIJ_I[JUJI_JE
PG MM V
V_FF
A—FF
E—FF 1
PG MM S V
V-FF = ——
A-FF
E-FF ~——
HD49741NT
A G
B G H M L
H 2Head (1) | 2Head @ | DA-4@®
M | DA4@ | DA-4@ |DA-4@
L | DA4® | DA4® |DA4®
TEST TEST TEST

700




HD49741NT, HD49733NT

Absolute Maximum Ratings (Ta = 25°C)

Hem Symbol HD49733NT HD49741NT Unit
Supply voltage Voo 7.0 7.0 v
Operating supply voltage Vopr 45106.0 451060 Y
Storage temperature Tag —40to0 125 -40 10 125 °C
Operating temperature Topr -10t0 70 -10t0 70 °C
Power dissipation Pr 500 500 mwW
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Electrical Characteristics (Ve = 5V, Ta = 25°C)

Test Applicable Test
No. Item Symbol Min Typ Max Unit Test Condition Pin Circuit Note
1 Supply current feo B0 200 320 mA Quiescent 28, 38
Pins 28 and 38 total
2 2-value output Voo — 00 005 V Cuiescent 1to4,44t047
voltage 49, 55, 56
3 Same as above Vou 49 50 — A% Quiescent Same as above
4 Same as above Vi — 06 12 Vv Load current = 2mA Same as above
5 Same as above ViH 38 44 — v Load current = 2mA Same as above
6  Pull up output VoL 00 041 03 \Y No load 39, 40
voltage
7 Same as above Von 49 60 — v No load 39, 40
8 Same as above Vi — 0.6 1.2V Load current = 2mA 39, 40
9 Pull up resistance Ry 60 90 130 KkQ 39, 40
10 3-value output VoL 00 02 04 V No load 48
voltage
11 Same as above Vom 23 25 28 V¥ No load 48
12 Same as above VoL 46 4B 50 V No lcad 48
13 Same as above Vi —_ 0.6 1.2 V Load current = 1mA 48
14 Same as above Vi 38 44 — ' Load current = 1TmA 48
15 3-value cutput Ry 60 90 130 ko 48
M level output
impedance
16 REC CTL output Vet 44 48 48 V No load 29,30
pin-to-pin voltage Voltage between pins
29 and 30
17 REC CTL output RerL 300 500 1000 Q | <« 3mA 29,30
impedance Pins 29 and 30 total
18 2-valueinput Vg  Viy 16 25 35 V 16, 40, 41, 53, 54
(40, 41, 52, 53, 54)
19 2-value input pull By 60 90 13.0 k& 40, 41,53, 54
up resistance 1
20 2-valueinputpull Ry, 240 360 520 KkQ 19 (52)

up resistance 2
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Electrical Characteristics (V¢c = 5V, Ta = 25°C) (cont)

Test Applicable Test
No. ltem Symbol Min Typ Max Unit Test Condition Pin Circuit Note
21 3wvalueinputVoy Vs 1.0 14 19 V L/M Vo (910 11, 19, 15}

10, 11, 51
22 3-valueinput Vo Ve 31 35 40 V M/H Vyy Sarne as above
23 3-value input Vu 20 25 28 V Same as above
pin voltage
24 3-value input Rt 185 280 420 kQ Same as above
resistance (10, 11, 19, B1)
25 3, input Vatse — — 350 mV, 42

sensitivity
26 fg.input sensitivity Vi, - = 150 mV, 42
27 Schmitt input Vis 22 25 28 V 36

pin voltage 1
28 CTLP Schmitt Vo THe 100 130 160 mV, Normal speed 36

input Vi
29 Same as above V_ 111 —160 —130 —100 mV, Normal speed 36
30 Same as above V,THe 200 260 320 mV, Mid-speed search 36
31 Same as above V_The 320 -260 -200 mV, Mid-speed search 36
32 Same as above VTha 420 500 580 mV, High-speed search 36
33 Same as above V_tHa -580 -500 —420 mV, High-speed search 36
34 Schmittinput pin = Vg 23 27 31 V¥ 8,37

voltage 2
35 FG Schmitt Vi 100 250 400 mV, 9,37

input Vg
36 Same as above V.TH -30 O 30 mv, 9,37
37 Schmittinput Vigs 18 22 28 V 7

pin voltage 3
38 PG Schmitt V. 05 08 11V 7

input Vry
39 Same as above V_H g2 04 06 V 7
40 Analog SW Rasw 150 300 500 Q 15t0 18, 22 to 28

ON-state resistance

29,30, 32, 34,35

703



HD49741NT, HD49733NT

Electrical Characteristics (V¢ = 5V, Ta = 25°C) {cont)

Test Applicable Test
No. ltem Symbol Min Typ Max Unit Test Condition Pin Circult Note
41 Power on reset VeaTH 29 35 41 Vv 52

input V.

42 Power on reset Rea 240 360 520 ko 52

puil up resistance
43 Sync input Vqy Veoru 15 25 35 V¥ DC input 50
44 Syncinput Veo 18 24 30 V 50

pin voltage
45 Syncinput Vsye 90 140 190 mV, Peak value from pin 50

sensitivity voltage for capacitive

coupling.
46 Sync input Rsg 185 280 420 ki 50

impedance
47 Mono-multi Vry e 25 — v Each mono/multi Vy 5,6
48 CTLP Amp Gain AcT. 57 60 62 dB f= 10kHz 1
48 CTLP Amp Gain AciLo — 85 — dB  Open loop gain
50 DRUM ADD Ap 57 80 62 dB = 1kHz 2

Amp Gain
51 Same as above Apg — 85 — dB  Open loop gain
52 CAPSTAN ADD Ac 57 60 62 dB  f=1kHz 2

Amp Gain
53 Same as above Agg — 85 — dB  Open loop gain
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Test Circuit
0.1pF 100k
470kQ  470Q 0.1pF  O.1pF I -
1 Vou - |1 al 100Q
Vin
R 32 30 —-@
GND ) Sine wave
RS 10kHz
o0 —~
1
71_ |C internal bias = 2.5V
2
;—r IC internal bias = 2.5V
& ¢ 100k Vin
Sine wave
Vout Ay W H t 1kHz
. Vout
Gain = 20 log + 60dB
in
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Electrical Characteristics (V¢ = 5V, Ta = 25°C) (HD49733)

Test Applicable Test
No. Item Symbol Min Typ Max Unit Test Condition Pin Circuit Note
1 Supply current lec 86 200 320 mA Noload 28,38

Pins 28 and 38 total
2 2-value output VoL — 00 005 V No load 1104, 44 t0 47

voltage 49, 55, 56
3 Same as above Vou 49 50 — \Y No load Same as above
4 Same as above Vi — 06 12 Vv Load current == 2mA Same as above
5 Same as above Vig 38 44 — vV Load current = 2mA Same as above
6  Pull up output VoL 00 0.1 03 v No load 39, 40

voltage
7 Same as above Vou 48 50 - v No load 39, 40
8 Same as above Vi — 06 12V Load current = 2mA 39,40
9 Pullup resistance Ry 60 90 130 kO 39, 40
10 3-value output Var 0oL 02 04 OV No load 48

voltage
11 Same as above Vou 23 25 28 V No load 48
12 Same as above Vo 46 48 50 V No load 48
13 Same as above Vi — 06 t.2 v Load current = 1mA 48
14 Same as above Vi 38 44 — v Lead current = 1mA 48
15 3-value output Ru 60 80 130 k 48

M level output

impedance
16 REC CTL output VerL 44 46 48 ¥V Ne load 29, 30

pin-to-pin voltage Voltage between pins

29 and 30
17 REC CTL output Rete 300 550 1000 Q | < 3mA 29, 30
impedance Pins 29 and 30 total
18 2-valueinputVqy Vo 1.5 25 356 V 40, 41, 52, 53, 54
19 2-value input pull Ry, 6.0 90 130 kQ 40, 41,53, 54

up resistance 1

20 2-value input Rz 240 380 520 kQ 52

pull up resistance 2
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Electrical Characteristics (Ve = 5V, Ta = 25°C) (HD49733)

Test Applicable Test
No. ltem Symbol Min Typ Max Unit Test Condition Pin Circuit Note
21 3-valueinput Vo Vo 10 14 19 V L/M Vo 9t 11, 18,51
22 3valuginput Vo4 Vo 3.1 35 40 V M/H Vyy 9to 11, 19, 51
23 3-value input Vi 20 25 29 vV 9to 11, 19, 51

pin voltage
24 3-value input R 185 280 420 kO 10, 11, 19, 51

resistance 1
25 3-value input Ruz 65 94 135 kQ 9

resistance 2
26 3-f input Vatec — — 3850 mV 42

sansilivity
27 f, input sensitivity Vi — — 150 mv,, 42
28 Schmitt input Vis 22 28 28 V 36, 37

pin voltage
29 CTLP Schmitt VoTH1 100 130 160 mV, Normal speed 36

input Vpy
30 Same as above V_ths 100 130 160 mV, Normal speed 36
31 Same as above V., Thz 200 260 320 mV, Mid-speed search 36
32 Same as above V_ T2 200 260 320 mV, Mid-speed search 35
33 Same as above V.TH3 420 500 580 mV, High-speed search 38
34 Same as above Votha 420 500 580 mV, High-speed search 36
35 CFG Schmitt DR 45 850 65 % 37 1

input duty ratio
36 Analog SW Ragw 150 300 500 Q 1510 18, 2210 26

ON-state resistance 29,30, 32,34, 35
37 CTLP Amp Gain  Agy, 570 600 620 dB f=10kHz 2
38 CTLP Amp Gain Acta — 85 — dB  Open loop gain
39 DRUM ADD Ap 570 600 620 dB f=1kHz 3

Amp Gain
40 Same as above Apo — 85 — dB  Open loop gain
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Electrical Characteristics (Vo = 5V, Ta = 25°C) (HD49733)

Test Applicable Test
No. em Symbol Min Typ Max Unit TestCondition Pin Circuit Note
41 CAPSTAN ADD Ac 570 600 820 dB f=1kHz 3
Amp Gain
42 Same as above Aco — 85 — dB  Open ioop gain
43 Pin50DC V1uso 18 25 30 V 50
input Vo
44 Pin 50 bias Vso 05 10 15 V 50
potential
45 Pin 50 capacitive  Vgyne —— 15 25 v, 50
coupling input
sensitivity
46 Pin 50 input Rsgo 20 43 80 k2 50
resistance
47 Mono-multi Vry — 25 - v Each mong-multi Vqy
4B Pin 6 applied Vg — — 31 v Approved applied voltage
voltage
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Test Circuit

1 E":—1 00%% Sine wave 10kHz 10mV,,

—>iDuty i<~ |

E 12  x2 IC mode = Search

0.1uF 100k
A70kQ 470Q 0.1pF  O.1pF {1

10082
vin

Sine wave
10kHz

j; IC internal bias = 2.5V

Vau
Gain = 20 log ——— + 60dB

3
IC internal bias = 2.5V
&
100k2
Sine wave
Vau 1kHz

470k.Q 3309 1009.
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Appendix A — Comparison of HD49741
and HD49733

General

HD49741 and HD49733 are Hitachi CMOS servo
LSI base chips. Though their functions are
basically the same, these two chips have some
differences. Note that even for functions that are
the same for both chips, their pin numbering
differs, as do their mode pins and functions.

The following are the main differences between the
two chips:

« HD49741 has two individual pins for PG and
DFG input, while HD49733 has one pin

» HD49733 has a on-chip doubler for CFG input,
and CFG frequency can be set in the range of 360
to 1440Hz

Both HD49741 and HD49733 are available in the
DP-568S package.

The following chart shows the functional
differences between HD49741 and HD49733,
Chip selection should be made based on the motor
requirements of the system.

See
ltem HD49741 HD49733 paragraph
1 PG, DFG input  One pin each (2 pins total) One pin, combined input 1
2 CFG input Detection at fall only Detection at rise and fall 2 |
{on-chip doubler)
3 Extra-FF output  Yes No
4 Ex-reset Special pin (Pin 51} Input along with C-sync 3
input {Pin 50)
5 TRTRG Yes No —
(tracking trigger
output)
6 Supplemental 2 pins (Pins 48, 49) 1 pin (Pin 48) 4
V output
7  YNR output No Yes 5
8 Frame shift No Yes 6
9 Mode output ABCDE A, B, C, D, E(CFG C/D out 7
CTLP C/D out)
10 Supplemental  Serial control Externally added 6H fixed 8

V delay shift

CR mono-multi and com-
binations
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PG, DFG input

With HD49741, Pin 7 is used for PG input, while
Pin 9 is used for DFG input. With HD49733, on
the other hand, a composite signal is input at Pin 9.
The following illustraies the necessary input
waveform.

Note also that Pin 9 has a bias of approximately
2.5V at 10kQ typ. Vpy is 1.1 to 2.0V for DFG,
and 2.9 to 3.8V for PG (when V¢ = 5V).

CFG input

HD49741 performs speed control (also used
internally by the IC during recording as CFG 30
for phase control) based on the CFG's falling edge
only. With HD49733, on the other hand, control is
based on both the rising edge and falling edge
(doubler). This means that HD49733 is best when
CEG duty of 50% and higher precision are
desirable. Since HD49733 has a built-in doubler,
the CFG frequency can be set within the range of
360Hz to 1440Hz {in accordance with the optional
setting of mask ROM).

Ex-reset

HD49741 is equipped with an EX-RESET pin (Pin
51) for external synchronization of the servo IC
Ref-30 for VIRs with frame memory. In order to

reduce the total number of pins, input on HD49733
is ormed at the same pin used for C-sync input
(Pin 50), since C-sync is not used in memory
applications. Serial control is used to specify
whether Pin 50 is to be used as a C-SYNC pin or
EX-RESET pin. Switching of the connection with
luminance IC and memory controller should be
performed using an external analog switch.

Supplementary V output

Pin 48 (VP) and Pin 49 (HD) of HD49741 are used
for supplementary V output. Pin 48 and 49 output
can be adjusted by external resistance in
accordance with the threshold of the luminance IC
that inputs the V pulse. When only Pin 48 is used,
however, this pin outputs the three values of 0,
2.5V and 5.0V.

With HD49733, a 3-value output is performed at
Pin 48.

YNR output

HD49733 is equipped with YNR output (Pin 47370
switch OFF the YNR of the luminance signal
processor. YNR is output within the period
approximately 1.27ms from the video-FF rise and
fall points, in all modes except the supplementary
VON mode.

Pin 47 is LOW in modes that do not use the YNR-
pulse.

L PGPulse

21

]

DFG

I

Video-FF (V-FF)

YNR-pulse J

Approximately 1.27 ms
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Frame shift

HD49733 is equipped with an output pin catled a
frame shift (Pin 19). This pin should normally be
kept OPEN. When this pin is externally forced to
the LOW level, capstan phase control does not
operate (fixed at VPD/2), and capstan speed
control only is operational.

When H level is supplied to this pin, capstan phase
control docs not operate and capstan speed control
only operates, but capstan speed control is set to a
level some percent slower than normal control.

B, C, D, output signal for HD49733 differs from
that of HD49741. For details, see On-chip
Functions.

Mode output

HD49741 mode output includes A, B, C, D, E and
Pin 5 output. A to E signal output is selectable
using serial control (see Serial Control).

With HD49733, mode output signals are A, B, C,
D, whose contents are determined by serial control
input, and fixed CFG C/D output as well as fixed
CTLP C/D output used to discriminate the
SP/LP/EP mode. Note that the meaning of the A,

Supplementary V delay shift

Supplementary V delay shift for HD49741 is
performed using serial control to specify a value.
For details, see On-chip Functions.

With HD49733, delay amount can be selected from
a fixed delay amont (6H) or a mono-muiti vibrator
delay amount, determined with the additionai CR
to Pin 6 for CH1 and CH2 respectively. Serial
control is used to select CH1 or CH2.

Differences in Prum Select A and Drum
Select B Encoding

Though both chips allow selection from among 9
types of head configuration, the head format
selections differ. For details, see Pin Functions.

Comparison of HD49741 and HD49733 Pin Arrangements

Pin No. HD49741 HD49733

1 Tracking trigger output Mode D output

6 RC pin for PG MM RC pin for VP MM

7 DPG input RC pin for PG MM

9 DFG input DPG/FG input

19 NTSC/PAL switch input Frame shift specification input
45 Video-FF output Audio-FF output

46 Audio-FF output Video-FF output

47 Extra-FF output YNR-pulse output

49 HD output Mode # output

50 COMP-SYNC input COMP-SYNC/Ext. Ref input
51 Ext. reset input NTSC/PAL/SECAM switch input
55 Mode D output CFG C/D output

56 Mode E output CTL. C/D output
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Current Lineup

Besides HD49741/HD49733, the VCR servo ICs
listed below are also available for various CFG and
DFG frequencies.

Model CFG Frequency {NTSC/SP modes) DFG Frequency
HD48747 2160 Hz 360 Hz
HD49748 1080 Hz 720 Hz
HD49750 1080 Hz 720 Hz
HDA49756 2160 Hz 720 Hz
HD49754 720 Hz 720 Hz
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