Microcomputer Peripheral LSls MNG&147

MN6147

COMS PLL Frequency Synthesizer for FM-AM Stereo Tuners

M Outline M Pin Configuration
The MN6147 is a high-performance LSI designed for

: . T\ ]
the PLL frequency synthesizer system for FM-AM Vs —=l1 18be FM/AM
stereo tuners. It is capable of directly processing an LDO ~—2 17h sW/MW
FM signal and has various functions for Hi-Fi stereo 05C1 —ls Lob— FMLO

tuners. It can also process SW and LW signals.
It operates on single +5V power. A clock circuit can
be backed up by a battery.
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B Features CPL —={9 10f— DA3
® Capable of selecting 6 kinds of reference frequencies; D18-DIP
25, 10, 9, 5, 2.5, and 1 kHz.
®FM filter frequency shift: +25 Hz, Resolution: 25
kHz, IF filter frequency shift: +25 kHz, +50 kHz, +
75 kHz
®5 pins for 4-bit parallel data input, and data input
clock 1 input and data input
®2 input pins for programmable frequency divider;
for FM and for SW/MW/LW
® With 562.5 kHz and 250 Hz output pins as control
output
B Block Diagram
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Microcomputer Peripheral LSIs MN6147

B Absolute Maximum Ratings(Vss=0V, Ta=25°C)

Item Symbol Rating Unit
Supply voltage Vop —0.3~+10 v
Input voltage Vi —0.3~Vpp+0.3 v
Output voltage Vo —0.3~Vop+0.3 v
Power dissipation Pp 250 mW
Operating ambient temperature Topr —30~+70 °C
Storage temperature Tstg —55~+100 ‘c

B Operating Conditions(Vss=0V, Ta=—30 to +70°C)

Item Symbol Condition min. | typ. | max. | Unit
Supply voltage(1) . Vop 4.5 5 5.5 \'
Supply voltage(2) Viexy | Clock Supply 3.5 | 5 55 | V

B Electrical Characteristics(Voo=4+4.5 to 6.0 V, Vss=0V, Ta=—30 to +70°C)

Item Symbol Condition min. | typ. | max. | Unit
Supply current . Iop Voo =5V, Ta=25°C 20 30 mA
Total power consumption Piot 100 150 mW
Supply current Icxr Clock current, Vicky=+5V, Ta=25°C 0.6 1.5 mA
Input Pins(DA0-DA3, CPL, FM/AM, SW/MW)
Input voltage high level Vin 2.4 Vpp \'

Voo =5V
Input voitage low level ViLm Vss 0.8 v
Input current Ty Vi=Vss~Vop +10 uA
Input Pin(FMLO)
Input voltage Vi 1.0 Vs
Input current T Vin=0 Vor 5V +10 | £50 | £250 nA
Input frequency(max.) firm Vop=4.5~5.5V 120 MH:
Input Pin(AMLO)
Input voltage Via i 1.0 Voo
Input current I Vig=0or 5V 11 +5 | £25 KA
Input frequency(max.) fiam | Vop=4.5~5.5V 30 MHz
Oscillator Circuit Pins(OSC1, OSC2)
Oscillation frequency | fosc } l | 4.5 l , MH:z
QOutput Pin(PD)
Qutput current high level Tonm Vop=5V, Vo=3V —0.8 mA
Qutput current low level ToLn Vop=5V, Vo=2V 0.8 mA
Output current(Open) To Vpp=5V, Vo=Vss~Vpp +0.1 nA
Output Pins(CK1, CK2)
Output voltage high level VoH) Voo =5V, Iony=100uA 4.0 v
Output voltage low level VoL | Voo=5V, IoLay=1004A 0.4 v
QOutput Pin(LDO)
Output voltage high level Von Vop=5V, Ion=—200xA 4.0 v
Output voltage low level VoL Vop=5V, loL =200£A 0.4 v
Note) Connect a capacitor to each of the power supply pins Vop, Vick) and Vss for use. Input capacitance(FMLO, AMLO)=
3pF typ.
= 1 —{—0.0334F
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B Pin Descriptions

Pin No. Symbol Description
1 Vss Ground
2 LDO(QO) | Lock detector output(oscillator circuit output)
3 osc 4.5 MHz crystal oscillation
4 0SC2
5 CK1 Clock output 1(562.5 kHz %)
6 CK2 Clock output 2(250 Hz)
7 Vek Frequency divider circuit for real time clock battery backup( V)
8 PD Phase detector output(3-state)
9 CPL Latch clock
10 DA3 Data and address input(MSB) !
11 DA2 Data and address input
12 DAl
13 DAO Data and address input(LSB)
14 Vop Main power(5 V)
15 AMLO AM local oscillation signal input
16 FMLO FM local oscillation signal input
17 SW/MW | SW/MW switching

18 FM/AM | FM/AM switching

Following three clock frequencies, 187.5 kHz, 375 kHz and
1.125 MHz, can also be available by changing inner wiring.

B Data Input Timing Diagram
CPheedt L LML i [—30us—=

( muum) CPL |

DAl G1
L oo X X
DA3 (R.F.25kHz) Input Data

- G2 Latch Address Data

Latch Address Data

~V\ G7
50

G8

S N
VCO Frequency
113.850 MHz

—613 — Panasonic



Microcomputer Peripheral LSIs

MN6147

B Relations between Data Input Pins and Programmable Counters

Main Counter

Swallow Counter

AN
Ref. Freq. ><1000 X100 X 10 X1 X1 |Fsi]
[iT2]3] 4] 5[ 6] 7] 8[910[11[12[13]14]15]16[17]18]19] 20] 21] 22[ 23]
CpLo 6! Te2[ 63 [ a4 ] Gs | Ge |G7
2o T 1 1 T 1
DA
e ] ] I I |
DA ]0—
DA 0o
Latch Group Selector Code Table IF Shift Table
Latch kHz
G1|G2|G3|G4,G5|G6{GT7|G8 ’ 25 [ 50 | 75
Input Code Input Code
DA3 L|LIL|L|L|L|L|H DAl L|L|/H|H
DA2 LIL{L|{H|H| H|H!X DAO L|H|L|H
DAl |L H{H|L!|!L |H|H|X
DAO HIL| H|L|H|L|H|X
FM, SW and MW(LW) Signal Processing
Ref. Frequency(rl) Selector Code Table Switching Table
kHz Input Signal | Selector Pin Code
Tnput Code 2512519 110}5 1 Signal | Pin |[FM/AM® SW/MW@®
DA2 L|IL{L|L|JH}{H FM @ H X
DAl L|IL|H|H|LH SW ® L H
DAO LIHIL|H|X]X MW(LW)| @ L L

B Data Input Example

W—’ I ‘ ’ l l 1 llOill|12Il3IMilS’lG!l?llB‘lB;ZOIZI 22|23
———(21) (84 21)(84 21)(84 21)(84 21)(21)

iRef.t jog0 w100 x10 IF Shift
iFreq.

%1 x1

Main Counter Swallow Counter

[Example 1] For FM;

Bit | 12,345 6,7 89 101112131415

Data !(0 0 10000 00)(10
]

16,17,18,19 20,21 22 23
o

01010100 106)(00)
9 5 0

yanerag p
Freq. dividing ratio N =952 x 4+0=3808
25 kHz VCO freq.: £=3808%25kHz=95.200 MHz

(Example 2) For FM;

i 12 3456789]011121314151617181920212223
B‘t{llullliuu o
Data (001)00(00 01001001 100(2000)(10)

0 1 2 6 )

———
Freq. dividing ratio N =1268 X 4 +2=5074
25kHz VCO freq.. f=5074X25 kHz=126.850MHz

[(Example 3) For SW;

i 1234567891011121314 61718 0.21,22,23
Bit [ 123456789 (13 14,1516 17)18/19,20,21, 22,23,
Data

(10x)(00(0010)(1001(01 013001000
0 2 9 5 8

Freq. El—;f/ﬁ;ng ratio N =2958
5kHz VCO freq. f=2958X5kHz=14.790MHz

[(Example 4] For SW;
I 1,2/34/5/6/7,8 910112 13‘!4|15116117118 19,2021,2223

(115 (010110100101 01NW00011D
1 6 9 5 7
—

Freq. d1v1d1ng ratio N=16957
1kHz ' VCO freq. £=16957x1kHz=16.957MHz

Data

[(Example 5] For MW;

i 12345678 91011121314151617181920212223

Blt|u||111|| N

Data (011(00)(0001)(0010\(0110)(000000)
0 1 2 6

Freq. dlvldmg ratlo N=126
10 kHzVCO frequency=126X10 kHz=1260 kHz

[Example 8] For MW:

Bit i 12/3,456/78/9 01112131415

‘(0.10)(00)(0001) eoondao 017(000000)
0 1 9

1516 17,18,19,20 2122123
[

Data

-
Freq. dividing ratio N=119
9kHz V(O freq  f=119X9kHz=1071kHz2
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B Receive Frequency Example

(FM Band]
Channel Ref. ;
Region Frequency Band Width Frequency' Intermediate Frequency
(MHz) (kHz) (kHz) (MHz)
Japan 76.1 89.9 100 25 —10.700, —10.675, —10.650
America 1 87.9 107.9 200 25 :
- 10.700, 10.725, 10.750
America 2 87.9 107.9 100 25
Europe 87.50 108.00 50 25 .10.700, 10.725, 10.750
(AM Band]
Channel Ref. ;
Region Frequency Band Width | Frequency Intermediate Frequency
(kHz) (kHz) ~ (kHz)
Japan 522 1611 9 9 450
America 1 530 1620 10 10 450
America 2 522 1611 9 9 450
Europe 1 522 1611 .9 9 450
Europe 2 530 1620 10 10 450
(LW Band]
Channel | Ref. Int iate F
Region Frequency Band Width Frequency ntermediate Frequency
(kHz) (kHz) (kHz)
146 353 9 1 450
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products. No license is granted in and to any intellectual property right or other right owned by Panasonic Corporation or any
other company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any
other company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)'When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which

damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)(This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company.
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