HA11539NT

Interface of Tuning System for Color TV and VCR

The HA11539NT is a multi-function IC, it Pin Arrangement
provides several peripheral circuits associated wit

Color TV and VCR Remote Control Tuning
Systems. \_/
Band4 | |1 22| | voLout
Functions Band3 | |2 21| | AFTout
e Tuner peripheral circuit Veel E 3 20 j GND 1
— 2 input 4 output band switch
— Pulse amp. for AFS switch built-in Band 2 E 4 19 j RLY-CNT Out
« Power supply circuit Band1 | |5 18] | ACIn
— 45V power supply for tuner microcomputer
— Reset pulse output for tuner microcomputer VT Out E 6 17 j CLK Out
— Power supply relay control output Vaw [ |7 16| | vee2
e Tuner microcomputer peripheral circuit
— Buffer amp. for audio control vim[_ 18 15| | +5vou
— Wave shaper circuit for AC timer Band In1 E 9 14 j RST-Out
Features Bandn2 [ |10 13| | RLY-CNT
. VOL In 11 12 AFT SW
* Integrated remote control diode preamp. mean E j S
that no IC shielding is required. ,
« Volume control characteristics are easilly Top View

adjusted using the integrated push-pull outpu
buffer amp.

e AC power supply wave shaper with hysteresis
built-in.
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HA11539NT

HA11539NT

Block Diagram
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HAL11539NT

HAL11539NT

Absolute Maximum Ratings (Ta= 25 °C)

Item Symbol Rating Unit Notes
Power supply voltage 1 Vce 15 \% 1
Power supply voltage 2 Vz31 35 \%
Open collector voltage 1 Vcopr1 -0.5t0+14.4 \%
Open collector voltage 2 Vcop2 -0.5t0 +35 \%
Band source current lo —60 mA 2
5V reference source current lo -25 mA
Input terminal voltage Vi 5.5 \% 3
Open collector sink current 1 Icop1 80 mA
Open collector sink current 2 Icop2 20 mA
Power dissipation PT 750 mw
Operating temperature Topr —20 to +65 °C
Notes) 1. Vccl, Vec2, Vec3

2. lo1(B), lo2(B), 103(B), 104(B)

3. Vi), Viz), Via), VI(P), VIRL), VIRS), VI(T)
Electrical Characteristics(Ta=25°C,Vcc=12V)
Item Symbol  Min Typ Max Unit Terminal
Operating voltage range Vcc 8 12 13 \% 3
Supply current 1 Icci 5 8 11 mA 3
Supply current 2 Icc2 20 25 30 mA 16
Band switch output high VOH(B) 11.4 11.8 — \Y, 1,2,4,5
voltage
Band switch input threshold VTH(B) 0.8 2.4 3.0 \Y 9,10
voltage
AFC switch Input threshold VTHA) 0.8 1.35 2.0 \% 12
voltage
AFC switch output voltage Vo(a) 5.7 6.0 6.3 \% 21
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HA11539NT HA11539NT
Electrical Characteristics (Ta= 25 °C, Vcc =12 V) (cont)

Item Symbol  Min Typ Max Unit Terminal
Volume control input VTH(V) 0.8 2.5 3.0 \% 12
threshold voltage

5 volts reference output Vo5 4.5 5.0 5.5 \% 15
voltage

Relay control input 1 VTR(RL) 0.8 1.3 3.0 \ 13
threshold voltage

Reset release start supply Vceers) 5.8 6.5 7.0 \% 16
voltage

AC input terminal open VIN2 2.1 2.5 29 \% 18
voltage

Input signal high threshold VTH(H) +0.25 +0.5 +0.75 \% 18
voltage

Input signal low threshold VTH(L) -0.65 -0.5 -0.35 \Y 18
voltage

Pulse amp input threshold VTH(P) 0.3 0.82 15 \% 8
voltage

Functional Description

Tuner Peripheral Circuits

Band Switch

2 inputs 4 outputs band switch built-in.

* Thetruthtableisasfollows.

Input Output

1 2 1 2 3 4
9 pin 5 pin 5 pin 4 pin 2 pin 1 pin
L L H z z z
L H z H z z
H L z z H z
H H z z z H

Z: High Impedance
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HA11539NT HA11539NT

Pulse Amp. for VT Voltage The equivalent circuit is as follows.
fylf necessary, a speed up capacitor may be used at

This is an open collector inverter used to ampli :
the input stage.

the pulse width modulation signal from the tuner
microcomputer.

r 77777777777777777777777777 al
|
\
‘ ‘ Vr OUt
} | (Max.35V)
\
|
|
| |
Input }
e —e—(s) |
\
|
|
|| \
N | |
Speed up C | }
\
\
| |
oo T )
Figure 1 Pulse Amplifier Equivalent Circuit
AFC Switch e The output impedance is low. The difference of

. Fixes the AFC signal line to 1/23¢ by a output voltage is less than £0.1 V when the

control signal from the tuner microcomputer. output current change is £2 mA.
 Stabilized for ambient temperature.

e The block diagram is as follows.

Veel

*~  MA—— from IF AFC

Out
1/2 Vee O 21 >
| | lb—\—
AFC Control Signal @» | } to Tuner AFC
\
|

(from Tuner Micro- — \ ° J~— — — T

computer) ) .
Fix to 1/2 Vcc when the control signal

********************** is high state
Figure 2 Block Diagram of AFC Switch
Power Supply Power Supply Relay Controller
+5 V Power Supply (Pin 15) » Drives the power supply relay directly by a

. control signal from the tuner microcomputer.
* +5V power supply for tuner microcomputer and, The output NPN transistor is able to sink typ.

the peripheral circuits built-in. 40 mA. (max 80 mA)
* The maximum source current is 25 mA. « Block diagram is as follows

* This power supply is used for the AC timer
wave shaper, relay controller and remote control
-~ 5
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HA11539NT HA11539NT

Vee
!'*77*77*77*77*77*77*77*77*77*“‘
} | Relay
| Reset | Driver Out
| ese

\
| |

\
Control } }

Signal Driver

12 |
(from Tuner \13) }
Microcomputer) ‘
\

Figure 3 Block Diagram of Power Supply Relay Controller

Reset Circuit for Tuner Microcomputer the output level of pin 14 rises +5 Vifb) with the

The reset pulse for the tuner microcomputer istime constants determined by the external

available when the power supply of the +5 Vv capacitor C1 and resistor R1.
stabilized power is on. It is possible to adjust the The positive transition is accelerated by a charge-

rise time of the reset pulse by using the externgUP current from the IC when the output level is
capacitor and resistor connected to pin 14. higher than 3.15 V. The output level is maintained

While Vcc2 is less than 6.5 V(typ.) the output above 4.2 V. The block diagram is as follows.
level of pin 14 is kept low. With &2 above 6.5 V

e 1 +5VOut

to Tuner
Microcomputer
Vce

\
\
! \
! \
| |
\
} } R1
\ +5 V Power 4@ \
\ Supply }
| W'Y
! [
| \éol. ComP- - to Tuner
} T:rsrgitnal h \ Microcomputer
} 1k } Reset
\
Vcee2 } ‘ |
> Vee2 (RS) |
@ Det. }
\
\
\

Figure 4 Block Diagram of Reset Circuit
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HA11539NT HA11539NT

The Tuner Microcomputer Peripheral The 5V -0V pulse is converted to a 12V (9 V) —
Circuits 0 V signal.

The push pull output makes it easy to select the
Buffer Amp for Sound Volume Control volume control characteristics. A block diagram

This is an inverted amp used to smooth the pulsand example volume control circuits are shown
width modulated signal for sound volume control. below.

Output of inverted
sound volume control

> \
. ( ) »  Inverted MN;@—HWV
VOL In Amp. - |

Figure 5 Block Diagram of Volume Control Buffer Amp.

Vo

Figure 6 Examples of Sound Volume Control Voltage
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HA11539NT HA11539NT

Sound

Volume
Control
Voltage

Pulse Width

Figure 7 Sound Volume Control Voltage vs. Pulse Width

Waveform Shaper for AC Timer The amplitude of the AC waveform may be

The AC power supply waveform can be convertecchanged by the status of the power supply relay. In
to a5V — 0V waveform using the built-in such cases ensure that there is sufficient amplitude

comparator. To improve noise immunity the {0 Cross the comparator thresholds.

comparator has built in hysteresis. The output can be connectgd directly to the tuner
microcomputer because this block uses the 5 V
power supply.

Hysteresis
Comparator

! \

! \

! \

! \
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Figure 8 Hysteresis Comparator
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