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The Fujitsu MB4104 and MB4105 is a monolithic FM stereo multiplex demodulator
fabricated with Fujitsu‘s advanced bipolar technology. Using PLL circuitry, this device
achieves stable performance against the variance condition of external elements.
e Separate control circuit reduces noise ¢ On-chip forced monaural and VCO stop, Plastic DIP Package
in a weak electrical field lamp driver, and audio muting circuits (DIP-16P-M04)
¢ PLL circuitry means fewer external e MB4105 has a separate pilot signal and
components composite signal inputs
¢ Reduced IFM noise in weak electrical e Package and ordering information: PIN ATSOSPI\(/;‘I-E‘JVVI ENT
fields with high cut control circuit — 16-pin plastic DIP,
o Low distortion: 0.06% typical at 300 mV order as MB4104P or MB4105P MB4104
input
v 1 .C.
~ cc E V.CO
IN|2 LPF
s.ADJ [3 LPF
Hce | 4 Moni/A Mute
Lout [5 LPF
ROUT | 6 L.PF
Hee [7 Vee (SL)
ABSOLUTE MAXIMUM RATINGS (1, = 25°C) sc L8 EE
Ratings Symbol Value Unit
Power Supply Voltage Vee 16 v PIN ASSIGNMENT
Lamp Drive Current IL 75 mA MB4105
Power Dissipation Pp 520 mwW Veo E PIN
Operating Temperature Top —20to +75 °C CIN E V.C.O
Storage Temperature Tsta -551t0 +125 °C SAD E E LPF
nee [4) LPF
Lour ) LPF
R.OUT E LPF
Note: Permanentdevice damage may occur if absolute maximum ratings are exceeded. HCcC E E Vee (SL)
Functional operation should be restricted to the conditions as detailed in the
) _ operational sections of this data sheet. Exposure to absolute maximum rating sSC E E GND
7~ conditions for extended periods may affect device reliability.

This device contains circuitry to protect the inputs against
damage due to high static voitages or electric fields.
However, it is advised that normal precautions be taken 1o
avoid application of any voltage higher than maximum
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BLOCK DIAGRAM

Figure 1. MB4104 and 4105 BLOCK DIAGRAM
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MB4104

MB4105
RECOMMENDED OPERATING CONDITIONS
Parameter Sg'(mbol Value Unit
Power Supply Voltage Vee 8to 14 \
Operating Temperature Tor —20to +75 °C

ELECTRICAL CHARACTERISTICS

MB4104 (Voc = 10 V, Vin = 300 mVrms, f = 1 KHz, L + R = 90 %, Pilot = 10 %, Ta = 25 °C)
Value
Parameter Symbol Conditions Min. Typ. Max. Unit
Quiescent Power Supply Current lo ViN = 0V 16 25 mA
Channel Separation CS 40 55 dB
Total Harmonic Distortion THD Stereo 0.0 03 %
Mono 0.06 0.3 %
Output Voltage Vo 210 300 420 mVrms
Channel Balance CB 0 1.5 dB
Lamp Level Pilot Signal 5 8 12 mV
Lamp Hysteresis Pilot Signal 4.5 7 dB
SCA Rejection Ratio 80 dB
S/N Ratio S/N 70 78 dB
Input Impedance Rin 20 30 kQ
Capture Range CR Pilot = 30 mV t4 %
Maximum Input Voltage VIN (MAX) THD €£1% 600 1000 mVrms
SC Output Attenuation Vs = 0.6V, Sub -12 -6 -1 dB
SC Output Voltage Ve=0.1V, Sub 5 mV
HCC Output Attenuation 1 V7=12V -3 -1 dB
HCC Output Attenuation 2 V7 = 0.6V -18 -10 -2 dB
Power Supply Ripple Rejection Ratio R.R. 35 dB
Audio Mute Attenuation Vig = 0.2V 55 dB
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ELECTRICAL CHARACTERISTICS (Continued)

MB4105 (Vg = 10 V, Vi = 300 mVrms, f = 1 KHz, L + R = 90 %, Pilot = 10 %, Ta = 25 °C)
Value
Parameter Symbol Conditions Min. Typ. Max. Unit
Power Supply Current lcc Vin = 0V 18 25 mA
Channel Separation CS 40 55 dB
Total Harmonic Distortion THD Stereo 0.06 03 *
Mono 0.06 0.3 %
Output Voltage Vo 210 300 420 mVrms
Channel Balance CB 0 1.5 dB
Lamp Level Pilot Signall 5 8 12 mV
Lamp Hyéteresis Pilot Signal 45 7 dB
SCA Rejection Ratio 80 dB
S/N Ratio S/N 70 78 dB
Input Impedance Rin 20 30 kQ
Capture Range CR Pilot = 30 mV +4 %
Maximum Input Voltage VIN (MAX) THD £ 1% 600 1000 mVrms
SC Qutput Attenuation Vs = 0.6V, Sub -12 -6 -1 dB
SC Output Voltage Ve =0.1V,Sub 5 mV
HCC Output Attenuation 1 Vz=12V -3 -1 dB
HCC Output Attenuation 2 V7 =0.6V -18 -10 -2 dB
Power Supply Ripple Rejection Ratio R.R. 35 dB
Audio Mute Attenuation 55 dB
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Figure 2. MB4104 TEST CIRCUIT
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10 uF z
T _ZF_' 1 HCC SC
Vee O 10 kQ2 0.01 UF [ LPF —O R.OUT
o . 3.3kQ
1 ;; 0.015 UF
o < LPF —O L.OUT
ViN 3.3k

Notes:
*{ VCO free running frequency should be adjusted at 19.000 KHz +10 Hz.
*2 The value is 100 UF when SC and HCC are measured.
*3 When 7.0 V or more is applied to pin 7, the device is forced into a monaural mode and VCO stops. If a voltage
higher than Vcc is applied to pin 7, a 10 KQ resistor should be inserted.
*4 When pin 13 = GND, or is lower than 0.4 V, the device is in an audio mute mode.
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MB4105
Figure 3. MB4105 TEST CIRCUIT
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Notes:

*1 The pilot signal can be inserted into pin 16 and the input signal can be inserted, without the pilot signal. This
separation of signals makes the design of an LPF easier.

*2 VCO (76 KHz) signal should be adjusted.

*3 When 7.0 V or more is applied to pin 7, the device is forced into a monaural mode and VCO stops. If a voltage
higher than Vcc is applied to pin 7, a 10 KQ resistor should be inserted.
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Figure 4 Figure 5
TOTAL HARMONIC DISTORTION (MAIN and MONO), TOTAL HARMONIC DISTORTION (MAIN and MONO),
C.B. vs INPUT VOLTAGE C.B. vs POWER SUPPLY VOLTAGE
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Figure 8
VOLTAGE GAIN, TOTAL HARMONIC
DISTORTION vs FREQUENCY
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Attenuation (dB)

Pilot Signal Voltage Vp (mVrms)

-10

Figure 11
ATTENUATION vs INPUT
VOLTAGE AT PIN7
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Figure 13
PILOT SIGNAL VOLTAGE vs
POWER SUPPLY VOLTAGE
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Figure 12
INPUT VOLTAGE vs OSCILLATOR
FREE RUNNING FREQUENCY
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Figure 14
TOTAL HARMONIC DISTORTION, CHANNEL
SEPARATION vs OSCILLATOR FREE
RUNNING FREQUENCY
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Figure 15
PILOT SIGNAL VOLTAGE
vs TEMPERATURE
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Figure 17

OSCILLATOR FREE RUNNING FREQUENCY
ERROR vs POWER SUPPLY VOLTAGE
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OSCILLATOR FREE RUNNING FREQUENCY
ERROR vs TEMPERATURE
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Figure 18
POWER SUPPLY RIPPLE REJECTION
RATIO vs FREQUENCY
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PACKAGE DIMENSIONS ‘
16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)
77038 (1955*080) — 15°MAX
i I e N e O e e Nl N T T—- ......
INDEX-1
| 2441010  .300(7.62)
‘) (6.20+0.25) TP
o |
INDEX_Q»J_ILLIJLLIJLUJLLFILUJL\I'L\J L,

+.012
0395 l 060+ 012 0104002
re - —
(0‘99j8-3°) T (52030, (0.25+0.05)
~20

[\

l 172(4.36)MAX

S

.118(3.00)MIN

~.100(2.54)
oTYP

.020(0.51)MIN

. 050(1.27) 018%.003
MAX (0.4610.08)
Dimensions in
©1991 FUJITSU LIMITED D16033S-2C inches (millimeters)

All Rights Reserved.

Circuitdiagrams using Fuijitsu products are included to illustrate typical semiconductor applications. Information sufficient for construction purposes
may not be shown.

The information contained in this document has been carefully checked and is believed to be reliable. However, Fujitsu Microelectronics, inc.
assumes no responsibility for inaccuracies.

The information contained in this document does not convey any license under the copyrights, patent rights or trademarks claimed and owned by
Fujitsu Limited, its subsidiaries, or Fujitsu Microelectronics, inc.

Fuijitsu Microelectronics, Inc. reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or transferred to any third party without prior written consent of
Fujitsu Microelectronics, inc.

This document is published by the Publications Department, Fujitsu Microelectronics, Inc.,
2545 North First Street San Jose. California, U.S.A. 95134—1804; U.S.A.



