HA11510NT

Channel Selector Interface

HA11510NT is a multifunctionai IC developed for instal-
lation in the remote control channel selection systems of
color televisions and video tape recorders. It includes
tuner peripheral circuits and a remote control amplifier.

Functions

Tuner peripheral circuits
+ 2-input, 4-output band switch
+ On-chip +31V standard zener
+ VT voltage pulse amplifier
* On-chip AFS switch

Power circuit
* On-chip +5V power supply for channel select
microcomputer
» Channel select microcomputer and reset output
= Power supply relay control output

Channel select microcomputer peripheral circuits
* On-chip buffer amp for volume control
* On-chip waveform shaping circuit for AC timer

Remote control photo-receptor preamplifier section

. On-chip tuning amplifier
* On-chip peak detector waveform

164

Features

* On on-chip preamplifier is included for the remote con-
trol photo-receptor. Using an external head amp for
input eliminates the need for IC shielding.

= A volume control buffer employs push-pull cutput for
easy setting of volume control characteristics.

= An on-chip AC powered waveform shaping hysteresis
comparator is included for the timer.
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HAI11510NT

Pin Arrangement

vi-im o [] 4 - | | vaza
vo-in [ |2 29[ | vr-ou
ars-sw [ | a 28| | vea
Band-im | | 4 27| ] Band-outs
Band-in2 | |5 26| | Band-our
RM - Qut [ 6 25 j Vot
F2 [ 17 24 ]| Band—outs
PH [ s 23| | Band-outs
T [ 1e 22| | vou-ou
GND2 [ 1o 21] | s
RM=-in [ i1 20/ | Nt
F1 [ e 19] | RLY-CNTOu
RLY-oNT [ s 18 | AC-in
AST-out [ |14 7 ] Clock—out
+5V ~ Out |:15 16 :’ Veez

(Top View)
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HAI1510NT

Block Diagram
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HAI1510NT

Functional Description

Tuner / Channel Select Peripheral Circuits

Band Switch

HA11510NT features an on-chip 2-input, 4-output band
switch. The following table shows the truth values for
the band switch.

+31V Standard Zener

An on-chip standard zener generates tuning voltage for the
tuner. The zener exhibits a temperature coefficient of
+3mV/°C at a current of Iz = 4mA for high stability under
temperature changes. Current should be limited by resis-
tance so that this zener is used within the range of Iz < $mA.

Pulse Amplifier for VT Voltage

This amplifier is an open collector inverter used 1o ampli-
fy the tuning pulse-duration modulation waveform from
the channel seiect microcomputer. The following dia-
gram illustrates the equivalent intemal circuit.

* Truth Table
Input Cutput
1 2 1 2 3 4
Pin 4 PinS Pin 27 Pin 26 Pin 24 Pin 23
L L H Z Z Z
L H z H 2 z
H L z Z H z
H H Z Z Z H

(Z : high impedance)

1k

Input

Speedup IC Inside IC

nr H

Pulse Amplifier Equivalent Circuit
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HA11510ONT

AFS Switch

This switch performs switching of the AFS signal line to
a fixed 1/2 Ve, in accordance with the control signal
from the channel select microcomputer. Output
impedance is low, and a +ZmA change in output current
results in a change in output voltage of 0.1V or less.
This switch also provides stable operation under tempera-
ture changes. The following illustrates the block diagram
of the AFS switch.

Power Circuit

+5V Power Supply (Pin 15)

A stabilized on-chip +5V power supply provides power
to the channel select microcomputer and its peripheral
circuits. Current up to a Max. 25mA can be supplied,
and this power is used for the on-chip AC timer wave-
form shaping circuit, relay control circuit, and remote
control preamplifier.

Power Supply Relay Control Circuit

The power supply relay can be directly operated by the
control signal from the channel select microcomputer.
The open collector, NPN transistor at the output can oper-
ate up 0 a Typ 40mA (Max. 80mA) relay. The following
is the block diagramn of the power supply relay control
circuit.

AFS control
signal : Py

(From channel 1. _ .. e
select microcomputer)

—W——— From IF AFS out

:_l— To tuner AFS

Fixed at 1/2 V¢ when control signal is H.

Apd

AFS Switch Block Diagram

V,
P R T T T T PEPEEEET PRSP —— o T-1 |- 1Y ce
! . ! ocperation
! IC interior | output
; Reset
Control : L
signal ; Output TRS 28 i3 H o\
13 drive N I v
(From channel ;
select '
microcomputer, ... . e e Relay
etc.)

Power Supply Relay Control Circuit Block Diagram
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HA11510NT

Channel Select Microcomputer Reset Circuit

When power is switched ON {+5V stabilized supply
Vcc), a channel select microcomputer reset output is
generated. The reset output rise time can be con-
trolled by the values of external capacitance C1 and
resistance R1.

When power is switched ON, the reset output terminal
(Pin 14) remains at the L level until V2 rises to 6.5V
(Typ). Once V2 rises 1o 6.5V, the reset condition is
released and charging starts to bring Vpp to a level of
+5V in accordance with time constant T of external
capacitance C1 and resistance R1. Once the reset out-
put terminal reaches the reset release threshold voltage
of 3.15V (Typ), charging current is supplied from within
the IC which makes the rise quicker, to stabilize within
the range between 4.2V (Min) and Vpp (5V).

The following shows the block diagram for this circuit.

Channel Select Microcomputer Peripheral Circuits
Buffer Amplifier for Volume Control

This inverting amplifier rectifies the volume control
pulse-duration modulation signal from channel select
microcomputer. A 5V input is converted to 12V (9V)
and output. Push-pull cutput means that volume control
characteristics can be set easily. The following shows the
block diagram of this amplifier, along with a sample vol-
ume control voltage rectifier circuit.

T +5V OUT
—@ O Microcomputer
E : Voo
| £ Ri
3 +5V stabilized E
: £ E
: ~ RST OUT
@ . —0 Microcomputer
: Reset output terminal T reset terminal
: voltage comparison '
: 2 1k by
: -———1 ¢ =
Vcca @ P Vc<32 (RS) i
i detector ;
e ane e i

Reset Circuit Block Diagram
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HAI11510NT

{From channel : i Inverted volume
select microcomputer) a i signal output
Volume Control Signal Comparison, : poTTTTTTTTTTm T
inversion iy > |
VOLIN | amplification :

i IC interior

+
+
+

Z
|
+—
|

(8) l (©) l

Sample Volume Control Voltage Rectifier Circuit

{C)
Volume
control

vohiage (Vo) (A)

1

(B)

— Pulse duration {large}

E

How the Rectifier Circuit Changes Volume Control Characteristics
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HA11510NT

Waveform Shaping Circuit for AC Timer It should also be noted that since the circuit is operated

An on-chip hysteresis comparator reshapes the timer syn- by a+5V power supply, the output can be directly con-

chronizing wave from the AC power supply into a short nected to the channel select microcomputer.

waveform. This circuit has two threshold levels, H level

and L level, and it performs the operation held by the Remote Control Receive Preamplifier

hysteresis for a given input signal, so withstand voltage A remove control receive preamplifier for remote control

noise characteristics are outstanding. systems is include on chip. The circuit is configured of a
primary tuning amplifier, a limiter, a peak detector, and a

Signals input to this circuits should be those whose waveform shaping circuit. These elements are shown in

amplitude and waveform do not vary depending on the following block diagram.

whether the power supply relay is ON or OFF. If a vari-
able signal must be input, special auention must be paid
to the input dynamic range (5V circuit), and the input sig-
nal must be set so that two threshold levels can be clearly
cut even if a change occurs.

iC interior L5V

AC power
supply : l i Waveforrm output
waveform | :
input N /\ To channel select microcomputer
AC-IN @ {7) {timer synchronization input)
: | CLOCK-OUT
Hysteresis
: comparator i

Remote control
pulse output

he—

Limiter Paak
level detector
wave

Paak detectar
wave

AC Timer Waveform Shaping Circuit Block Diagram
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HA11510NT

Adjustment of the preamplifier is performed at two
points: adjustment of the primary wning amplifier gain at
Pin 12, and tuning of the synchronizing frequency using a
coil connected externally at pin 9. The gain of the prima-
ry tuning amplifier (voltage gain of tank circuit Pin 9 out-
put for input at Pin 11) can be amplified up 10 66dB by a
damping resistance of 20k(2 at Pin 9 and serial resistance
of 10 at Pin 12. This value should be adjusied in accor-
dance with the desired effective operational distance of
the remote control unit,

HA11510NT's preamplifier has been designed assuming
that a photo-receptor head amplificr will be used in the
input stage, and so input impedance is relatively low at
22k (Typ).

Note also that the preamplifier is designed to that the
detector sensitivity varics with the input signal level (tank
circuit output level). Detector sensitivity deteriorates as
the input signal level becomes greater, while interference
resistance characteristics improve while remote control
code is being received. The detector sensitivity can be
controlled at the Pin 8 peak hold terminal, and should
normally be set at the recommended constant value.

Note as well that the remote control preamplifier circuit
operates under the internal +5V power supply, so it can
be connected directly o the channel change microcom-
puter remote control input.

: : +5V

f H {or 12V}

: 47 E

i T 1000 :

: p ; /

S mle 5 T S ——

Fask | Wiring %

L 100k 5

N AR :

: T g'\- Shield

: Ttk

: ; Note: This is meant only as one possible
wr m example of the photo-receptor head

amplifier constant.
R: Q
C:F

Unit:
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HA11510NT

Absolute Maximum Ratings (Ta = 25°C)

ltem Symbol Rating Unit
Supply voltage 1 ! Vee 15 v
Supply voltage 2 "2 Vzat 35 v
Open collector applied voltage 1 Veopt -0.510 14.4 v
Open collector applied voitage 2 Veop2 -05t0 36 v
31V Zener input current lzmax 8 mA
BAND output current "3 lo 60 mA
5V constant-voltage output current lo =25 mA
Input terminal applied voitage " Vi 55 %
QOpen collector output current 1 loap1 80 mA
Open collector output current 2 loopz 20 mA
Power dissipation Pr 850 mw
Operating temperature range Topr —25to +65 °C
Storage temperature Tsig -5510 +125 °C

Notes: *1: Vel Vool Vool
*2: Pin 30
*3 lowwy Lo2@y Lose) Lous)
*a: Vngy Veey Viar Yier Vire, Yirsy Yim
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HA11510NT

Electrical Characteristics (Ve = 12V, Ta = 25°C)

ltem Symbol Min Typ Max Unit Test Applicable
Condition Terminal

Operating supply voitage Vee 8 12 13 Vv Va=5VVp=bV 25

Operating supply current 1 lces 7.0 M0 150 mA 25

Operaling supply current 2 lcce 235 290 345 mA 16

Band SW output voitage Vorig) 114 118 - v 23,24,26,27

Band SW input threshold voltage  Vryg 08 24 30 v 45

AFS SW input threshold voltage Vs 0.8 135 20 v 3

AFS SW output voltage Vo) 57 60 63 V V=5V 21

Volume control input threshold Vrhey 0.8 25 3.0 Vv 3

voltage

5V fixed voltage cutput Vos 45 50 55 Vv 15

Relay cornirol input 1 threshold VTR(AL 08 1.3 30 v SW5; ON 13

vollage

Reset release starting supply Veocers) ©8 65 7.0 v 3Ws; ON, 16

voltage SW2; OPEN

AC input terminal release voltage  Viy2 2.1 25 29 Y 18

Input signal high-threshold veltage Uty +0.25 405 +075 V 18

Input signal low-threshold voltage Uty 065 05 035 V 18

31V zener voltage vy 29 31 33V l1z=4mA 30

Pulse-armplifier input threshold VTHP) 0.3 082 15 Vv SW7; ON 1

voltage

Remote control input terminal Y1 15 22 30 kQQ  fp=38kHz Q=15 M

input impedance

Remote control preamplifier Ayl - 36 - dB fp=38kHz Q=15 9

primary voltage gain

Remeote control detector Vin 160 210 350 mv 9

sensitivity

Remote controd output pulse lrp 560 620 700 ps 6

duration
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HA11510NT

1997, —W—0

Test Circuit
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HA11510NT

Input/Output Interface
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