ICs for TV Panasonic

AN8946SB

FM demodulation IC for BS/CS broadcasting

m Overview

Unit : mm
The AN8946SB is a 5 V single power supply and low .
power consumption FM demodulation IC for BS/CS broad- 10 o fm28 o
casting. It features PLL - FM demodulation, 2nd IF AGC E= o3
amp., AGC detection and AFC (applicable to both mean o = I
value and keyed types). o = %
fans B -
o El=ga! - -
o m o
m Features o D
* 5V single power source H14 m [0 15 c:;.:
» Low power dissipation (typ. 170 mW) 2 i
* S/N 65 dB or more 3 ; 2
« Inter-modulation interference ratio: 50 dB or more 1 AN
¢ AGC amp built in (Reduction range: 55 dB) (0.4) NE u?;
« Adjustment-free VCO coil 203 clolg
u App”cations SSOP028-P-0375A
* BS/CS tuner, television
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AN8946SB ICs for TV
m Pin Descriptions
Pin No. Description Pin No. Description
1 Key pulse input 15 AFC adjustment
2 AFC output L 16 AGC output 2
3 AFC output H 17 AGC output 1
4 Ve (VCO, AFC system) 18 AGC adjustment
5 VCO1 19 IF amp. output
6 GND3 (VCO system) 20 Regulator output
7 VCO2 21 Veer(Main)
8 GND2 (Main) 22 GND1 (AGC amp., regulator system)
9 Loop amp. output 23 IF amp. input 2
10 Video amp. input 24 IF amp. input 1
11 Video amp. output 25 AFC output R
12 Free-run frequency adjustment 26 AFC LPF2
13 Loop amp. input 1 27 AFC LPF1
14 Loop amp. input 2 28 Key pulse LPF

m Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Yc 5.6 \%
Supply current de 50 mA
Power dissipation & 280 mw
Operating ambient temperature Topr -20 to+75 °C
Storage temperatufe Tstg -55 to+150 °C
Note) 1. Be carefl for static electricity damage of pin 1 to pin 5, pin 7, pin 21, pin 26 and pin 28.
2. *: Except for the operating ambient temperature and storage temperature, all ratings are2&CT
m Recommended Operating Range
Parameter Symbol Range Unit
Supply voltage Yc 451055 Y,
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ICs for TV AN8946SB

m Electrical Characteristics at T, = 25°C

Parameter Symbol Conditions Min | Typ | Max | Unit
Total circuit current Jot Vee=5V 28 34 40 mA
IF amp. maximum gain GHax | PRy =-60 dBm, f=402.78 MHz 22 25 28 dB

Vi;=5V
IF amp. minimum gain GlR, | PIRy =0 dBm, f=402.78 MHz g -29 | =25 dB
Vi7=0V

Loop amp. gain (eN PLA in=-30 dBm, f=1 MHz 22 24 26 dB
Video amp. gain Ga PVAin=-10 dBm, f=1 MHz 6.5 7.0 7.5 dB
VCO control sensitivity B f=402.78 MHz 37 39 41| MHz/V
Signal to noise ratio SiNx | PIRy =—-30 dBm, 1006W, weighting| 62 67 | O dB
(C/N = ) LPF 4.2 MHz, HPF 10 kHz
Inter-modulation interference IM | PIRy =-30dBm, £=3.58 MHz 40 60| O dB
ratio (2nd) £=5.7272 MHz
Inter-modulation interference IM | PIRy=-30dBm, £=3.58 MHz 40 60 | O dB
ratio (3rd) £=5.7272 MHz
AFC dead-band width BWc | Pin 2: Low, Pin 3: High 3100 360 420 kHz
AFC output maximum voltage| Acq | Vcec— V3 value, f=402.78 MHz O 0 0.5 \%
AFC output minimum voltage McL | V,value, f=402.78 MHz O 0.1 0.5 \%
AGC output maximum voltage |1 Mcin | Vee — Vi7 value, Pl = =70 dBm O 0 0.2 \Y,
AGC output minimum voltage 1 M1 | PIRy =+10 dBm O 0.3 0.5 \%
AGC output maximum voltage 2 Mcon | Vee — Vg Value, Pl = =70 dBm O 0 0.2 \Y,
AGC output minimum voltage 2  Mco. | PIRy =+10 dBm O 0.3 0.5 \%

AGC SW level Pigy | f=402.78 MHz, PIf =-50 dBm -39 | =35 | =31 | dBm
Input level at \{g=2.5V

Key pulse input maximum voltage ¥y | DC measurement 0.35 O O \%
Key pulse input minimum voltage ¥y, | DC measurement O O 0.1 \%
Noise amplitude I f =402.78 MHz with no modulation 4 10 |mV[p-p]
and with de-emphasis
Measure it at Video out pin.
Pin 12 voltage " Voltage to get\;=0V, V, <1V, 1.0 | 135 1.7 \%
V32 4V with no Pl .
Pin 15 voltage ' Voltage to be AFC centerwithno RIF | 1.03| 1.15| 1.27 \%

V17: 0 V, fvco: 402.78 MHz

« Design reference data
Note) The characteristics listed below are theoretical values based on the IC design and are not guaranteed.

Parameter Symbol Conditions Min | Typ | Max | Unit
IF amp. frequency characteristic ¢ | 3 dB down frequency 600 700 O MHz
IF amp. NF N | f=402.78 MHz, \(;=5V g 12 15 dB
Loop amp. frequency characteristic o £ | 3 dB down frequency 200 250 O MHz
Loop amp. phase RH | f=1 MHzto 20 MHz O 5 +10 °
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AN8946SB

ICsfor TV

m Electrical Characteristics at T, = 25°C (continued)

« Design reference data

Note) The characteristics listed below are theoretical values based on the IC design and are not guaranteed.

Parameter Symbol Conditions Min | Typ | Max | Unit
Video amp. frequency AGyae | PVAiIn=-10dBm, G, =7 dB O +0.1 | 0.3 dB
characteristic £ 50 Hz to 10 MHz
Video amp. phase RiA | f=50Hzto 10 MHz, G, =7 dB O +10 | +20 °
PD detection sensitivity # | f=402.78 MHz, Pl =-50 dBm 80 90 100| mv/rad
PD frequency characteristic AK@- | f =400 MHz to 500 MHz O +10 | +20 | mv/red
VCO CIN C/N | f=402.78 MHz£50 kHz 45 48 | O dB
IF amp. input return loss RL | =£402.78 MHz O -15 | -10 dB
IF input level Plfy | Pin 24 input level 55| -80 | -5 dBm
AGC regulation APIR, | f=402.78 MHz O +0.5| £1.0| dB

PIFy =-50 dBm to-10 dBm
AGC detection sensitivity AV g2 | Pin 16 output sensitivity 4 5 V/dB
Lock range LR Pl =-50 dBm to-10 dBm +18 | +20 MHz
Capture range CR Pir=-50 dBm to-10 dBm +14 | *18 MHz
Demodulation frequency AVoe | f=50 Hz to 10 MHz O +0.2 | 0.5 dB
characteristic
Demodulation group delay GD| =f50 Hzto 10 MHz a 5 | %10 ns
characteristic
Differential gain DG APL 10% to 90% 0.5 1.0 %
Differential phase DP APL 10% to 90% 0.5 1.0 °
AGC SW level temperature APgywr | Ta=25°C typical O +1.0| 20| dB
characteristic I=-10°C to+80°C
Free-run frequency temperatureifoger | To= 25°C typical O +0.5 | £1.0 | MHz
characteristic I=-10°C to+80°C
AFC center frequency Afpper | Ta= 25°C typical O +0.5| #1.0 | MHz
temperature characteristic a¥-10°C to+80°C
AFC dead-band width ABW 1| T,=25°C typical O +80 | +100| kHz
temperature characteristic a¥-10°C to+80°C -40 | -50
IF monitor level temperature | APIR, | T,= 25°C typical O +0.5| £1.0| dB
characteristic I=-10°C to+80°C
Free-run frequency SW on drift Afoscsw| t =10 minutes later, referringto 3s| 0O +0.2 | £0.5| MHz
after Voc SW on

Video amp. base current 10l Pin 9 open, R10 - R14 100 kKQ 1.0 2.4 52| A
Regulator output voltage ¥ | Vec=5V 2.4 2.6 2.8 \%
Regulator output voltage AVyy | Vec=45V1to55V O +5 | +15 mV

fluctuation
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ICs for TV AN8946SB
m Terminal Equivalent Circuits
. . o o Voltage
Pin No. Equivalent circuit Description
(Open)
1 Key pulse input 30 mVv
« No input at receiving NTSC signal
1kQ « Input a key pulse in a direct DC con-
nection at receiving MUSE signal.
10 kQ
2 AFC output L OVto5V
» Output impedance can be lowered|by
10 kQ ) .
1kQ adding an external resistor.
200Q
3 AFC output H OVto5V
» Output impedance can be lowered|by
10 KQ . .
1kQ adding an external resistor.
200Q
4 Veeo Apply 5V
C)L « Supply power for VCO, AFC from outside
5 VCO1 Floating
ZOOQ[EaZOOQ . C_on5nect('js gre7sonance circuit between
2 pF 2Ip|: pin 5 and pin 7.
= 1
10Q 2 pF : 2 pF 10Q
2 mA
* GND for VCO, AFC from outside
7 Same as VCO1 VCO2 Floating
» Connects a resonance circuit between
pin 5 and pin 7.
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ICsfor TV

AN8946SB
m Terminal Equivalent Circuits (continued)
. . — L Voltage
Pin No. Equivalent circuit Description
(Open)
8 9 GND2 Apply OV
* GND pin except VCO, AFC and IFf  from outside
amp.
9 Loop amp. output 15V
[1200Q * pin to drive a variable capacitance
diode for VCO.
()
S 2 mA
10 Pin 10 Video amp. input Floating
Pin 11 Video amp. output
15V b @ . . P P . .
* Pin 10 is a reverse phase input pin to

7]7 @ pinll.

* When a resistor between pin 9 and
pin 10 is R1 and a resistor between
pin 10 and pin 11 is R2, the gain|is

‘ R2/R1 and a reverse signal to pin 9 is

outputted from pin 11

— 1000 —
11 1)) 42V

1.5V 500pA 2 mA

12 Free-run frequency adjustment 1.3V
» Changing pin 12 potential enables
you to cancel an offset voltage of a

loop amp.
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ICs for TV AN8946SB

m Terminal Equivalent Circuits (continued)

Voltage
(Open)

13 Loop amp. input 1 15V
» Connect a lag-lead filter between pin
13 and pin 14.
500Q
1 mA
14 Loop amp. input 2 15V
» Connect a lag-lead filter between pin
@ 13 and pin 14.
500Q
{1
)
S 1 mA

15 AFC adjustment 48V
«» Adjust a center frequency of AFC by
changing pin 15 potential.

Pin No. Equivalent circuit Description

16 AGC output 2 5V
20 K [] « Output pin for external AGC (previ-
@ ous stage)
1 kQ[]
17 AGC output 1 5V

« Filter pin for inner AGC
20k 20kQ 200Q
1 kQ
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AN8946SB ICs for TV

m Terminal Equivalent Circuits (continued)

Voltage
(Open)

18 . AGC adjustment 14V

Pin No. Equivalent circuit Description

« Inner AGC adjustment pin
12 kQ » Use at adjusting an IF monitor level.
50 kQ
-
[]14 kQ
777
19 IF amp. output 3.3V

« Pin to check an IF amp. output level

20 Regulator output 2%
« 2.6 V reference voltage output pin

500Q
« Driving capability is 1 mA.

@

Approx. 900pA

21 Veer Apply 5V

« Power supply pin except VCO, AFC from outside

« GND for IF amp. (AGC amp., regul- from outside

22 j? GND1 Apply 0V

ator)
23 IF amp. input 2 3.2V
« IF amp. complementary input pin
@ « Ground in AC with an external capaci-
2kQ tor
- N
24 210 IF amp. input 32V
« IF amp. input pin
isoo LA 5 pF

L
o]
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ICs for TV AN8946SB

m Terminal Equivalent Circuits (continued)

. . — L Voltage
Pin No. Equivalent circuit Description

(Open)

25 AFC output R 15V

«» Outputted is a center point potential|of
a loop amp. output dynamic range.
« Also used as a reference power supply

10 kQ 1kQ )
for video amp.

AFC LPF2 15V
« Construct a filter with an output im
pedance approximately 50Qlat pin
26 and an external capacitor between
pin 26 and pin 27.

26

27 AFC LPF1 0.6V
» Low impedance (approximately 0|7
V) for low-level (0 V) of pin 1
« High impedance (floating) for high
level (0.5 V) of pin 1

500Q

200Q

28 Key pulse LPF ov
« Pin to smooth a key pulse
« Identifying a key pulse by this pin.
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AN8946SB

ICsfor TV

m Application Circuit Example
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& littlediode

COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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