ICs for FM/AM Tuner

Panasonic

AN7292NSC, AN7292NFBP

FM-IF, Detector, Noise Canceler, MPX Demodulator IC

Il Overview

The AN7292NSC and AN7292NFBP are iCs, incorpo-
rating FM-IF/Det. for car radio, PNL, MPX section into a
single chip. The SD and frequency band mute function
are added to their basic-construction same as of the
AN7291SC/FBP and they have also some improved tem-
perature characteristics.

W Features

* Functions conventionally separated in two chips
(IF/Det., PNL/MPX) incorporated into a single chip

¢ High IF sensitivity

¢ With IF counter output, SD output, SEEK sensitivity
adjuster

¢ Adjustment-free VCO (Ceramic lock 912kHz)

e Fewer external components required (fewer capacitors
with large capacitance)

¢ Good linearity of control voltage and wide adjustable
range

« Amp. for multipath detection buili-in

¢ Frequency band mute function
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" |Cs for FM/AM Tuner

AN7292NSC, AN7292NFBP

HBlock Diagram
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M Pin No. Correspondence Table

ANT29INSC | 1| 2 | 3 4| 56| 7| 8|9 | 10|11 |12 |13 1415 |16]17 |18 19|20 | 21
ANT292NFBP| 44 | 45 | 46 | 47| 1 213 4 617 |8 19 [10|11 | 1415 16|17 18] 19
ANT292NSC | 22|23 | 24 | 25|26 | 27 | 28| 29|30 | 31|32 |33 |34 35|36 | 37|38 |39 40|41 ] 42
ANT292NFBP| 20| 21 | 22| 23| 25| 26| 27| 28|29 | 30|31 |32 133 |34 (35| 36|38 |39 40|41 | 42
*Pin 12,13,24,37,43 and 48 of the AN7292NFBP are NC.
B Absolute Maximum Ratings (Ta=257)
Parameter Symbol Rating Unit
Supply Voltage ‘ Vee 9.6 v
Supply Current Icc 43 mA
Power Dissipation (Ta=75C) Po 787 Notelh [67() Note) mW
Operating Ambient Temperature Topr —30~+80 T
Storage Temperature Tae —55~+125 T
Notel) AN7292NSC Note2) AN7292NFBP
Panasonic
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AN7292NSC, AN7292NFBP ICs for FM/AM Tuner
M Recommended Operating Range (Ta=257)

Parameter Symbol Range

Operating Supply Voltage Range Vee 7.2V~9.6V

* Pin numbers used below are for the AN7292NSC. For the AN7292NFBP, refer to Pin No. Correspon-
dence Table.

B Electrical Characteristics (Vce=28V, fin=10.7MHz, fuoq = 1kHz 30%FM, Ta=257)

Pind0 AC voltage decreases by 3dB

Parameter Symbol Condition min. typ. max. Unit
Control Voltage (1) Ve No input, Pin@ DC voltage 0.1 0.5 0.9 A% |
Control Voltage (2) Ve Viy=40dB, Pin(@ DC voltage 1.05 1.50 1.95 \Y% I
Control Voltage (3) Ves Viu=70dBy, Pin@ DC voltage 2.55 3.25 3.95 v !
Control Voltage (4) Vs Vin=100dBy., Pin(@) DC voltage 4.15 5.10 5.95 v I
Control Voltage (5) Ves Ves=Vei— Vo 1.55 1.75 1.95 v i
Control Voltage (6) Vee Veoe=Ves— Ves 1.65 1.85 2.05 \Y% ’

AFC Offset Voltage Varc No signal input, DC voltage between Pind) and 5 [—0.065 0| 0.065 \'%
OQutput Level L VoL Via=70dBr, Pind0 AC voltage 105 125 145 {mVrms i
Output Level R Vor Vin=70dBp, Pin@ AC voltage 105 125 145 |mVrms 5
Channel Balance CB CB=20log (Vou/Vor) -1 0 1 dB i
Limiting Sensitivity Vim Vg~ QdB, Ingl leVepat Wiggginput 18 24 28 | dBuV |
|

0,
Residual Pilot Voltage Vec orx1" Plﬁ%iBXC%é(l)ttaTgnal F0% modglgfy™ 7 14 |mVrms

Stereo Lamp ON Level Lamp (on, ggdvlgﬁzggg]zl{l/ by pilot signal. Pin® 2.0 4.7 6.3 % '
Stereo Lamp OFF Level Lamp or) g/{;de%l?;ﬁl; g@gg‘;&;ﬁ%ﬁg 2| 45 7| dB |
Separation Lch Sep. L ;’;f; 178323#- L+R=90% » 35| — dB
Separation Reh Sep. R n=70dB.:, L+R=90% 2 35| — dB |

Pllot 10%
Capture range CR ,“:70dBu Pilot signal 8% modulation| £0.45 *1 A % \
=70dBys, Pin€)=0V,

Counter Output Level (1) Vig Pm@lo TMHz output voltage 0 1 5 |mVrms |
Via=70dB, Pin@)=Vc, |
Counter Output Level (2) Vir PINBAC output voliage 50 65 80 [mVrms ;
Supply Current Lt No input, Pin@d=0V 29.5 36.5 435 mA [
" [

Monaural THD (Lch) THpL | Monaural input 400mV, 1kHz, — | o015s| 03 %

Lch distortion

Monaural THD (Rch) THDR | Monaural input 400mV, IkHz, — | o0is 03 % !
Rch distortion

Stereo, L+R=360mV, . 0 |
Stereo THD (Lch) THD SL Vp=40mV, Lch distortion 0.15 0.3 % :

Stereo, L+R=360mV, . 9
Stereo THD (Reh) THD SR V>=40mV. Reh distortion 0.15 0.3 %

- N )

AGC Voltage (1) Vgl g}géé“gg‘v’g?:éfs"som’ — 0| 04 % =

AGC Voltage (2) Vager III;F())[IJ([H\Q:]ZIZ’EZQg\ggS\/’QItage 13| 148 | 165 v |
Noise Detection Voltage Voer Ygg;lzo%'&‘émgc voltage — 0| 03 v

Gate Pulse Width PW fflkgj\{;l’n‘;@mé; pl[;‘ts 23 28 33 us i

Residual Noise Voliage Vg I\I’lpu ;L}g@l ‘IVJ"P;}S?S*OZTPS:HZ’ — 0! 07 |mVrms :

SD Frequency Band Width SDW iﬁ‘};@“&yn?i‘r‘s (‘;’;g;hzwzf{?)“ SD output 60 100 | 140 | KHz ‘

SD Sensitivity SDS g%%lggg%ﬂ) SD output is 4.5V or more 38 44 56 | dBu :

i
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AN7292NSC, AN7292NFBP

ICs for FM/AM Tuner

B Application Circuit
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AN7292NSC, AN7292NFBP

ICs for FM/AM Tuner

Hl Description on Pins Show in the Diagram of the Application Circuit

R Large
V,

cont.

Via
%2 HPF for multipath detection
Too low fc decreases Sep.
at high modulation

*3
Sep. ﬁ%
A\

in

%4  Capacitor for S-meter detection 0.1 to 1.F

at muitipath detection

Sep. Shift

Vi

Vin

V()
-
B % ATC adjustment

R —
v()

*6

Insert C if noise is

conspicuous.

T

Sep. max. value

*7

*8§  f(time) setting at ATC ON

*9  75us for de-emphasis

* 10 Pinll input Amp. =400k Q
0.1z is min,

The larger the better

%11 T Soft mute time constant setting
2'SD rise time constant

To mute
SD

0.1nxF
I -%’_ At search - OFF,
At reception - ON

1000p

%12 For pilot detection
If small. lamp on.

malfunction

*13 39V V< Ve Vo stop
1.7V <V,5<3.2V-*-Forced monaural
OV<V,:< 1.0V - Stereo mode

- When Pinl3 is not used. preferably
insert C between V¢

0.1y
~0.047.F

* 14  For pilot canceler

Pseudo sine wave output . ¢=6800pF to 0.015:F

Sb

SD sensitivity adj.

Vi

* 16 IF counter output (Keep it away from input)

%

7 Vx<0.2V--IF counter OFF
V2> V+IF counter ON

* 18 SD

SD width adj.

!
|
|
;

#19  Several k(2 THD improved

*20

Soft mute

Increase inclination

Soft mute adj.

Vo

N

#*22  Regulator by-pass
(Pay atiention to GND location)

%23  Change to applications.

*24 st limiter bypass
(Pay attention to GND location)

328

Panasonic



ICs for FM/AM Tuner

AN7292NSC, AN7292NFBP

B Pin Description (AN7292NSC)

Pin No. Pin Name Pin Waveform, Voltage 1/O Impedance Equivalent Circuit
Vier
1 Veonr. Adj. DC=3.5V Low
Veont. OUT /
2 (Level Meter) 0 2009
— Signal Input Level
6 ATC Adj v —LV 57k Q
) "TIKQFR, V?
3 AMDC IN DC about 1.9V Low
Rise
, AMDC _/\/\/\ Low
Peak Det. Normal I—’ Multipath input Fall
330k Q2
5 AMDC Adj. DC about 2.3V or less 14.5kQ
NOTE) AMDC: Automatic Multi Path Distortion Canceller
Separation DC (max.)=1.2V
7| Adj. AC=0~Vy 2kQ
3.6kQ
Panasonic
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AN7292NSC, AN7292NFBP

ICs for FM/AM Tuner

M Pin Description (Cont.) (AN7292NSC)

Pin No. Pin Name Pin Waveform, Voltage 1/O Impedance Equivalent Circuit
Same as Vi, however level of
ATC high frequency band down by
8 L.P.F external capacitor 3.1k
V\Dc‘ﬁzv
AC varies with input condition.
9 | Lch.OUT %;_W 3.3k0
33kQ 33KkQ
AC varies with input condition.
10 R-ch. OUT 3.3kQ2
H#-Q--F-- 35v
AC : Same as for Pin@®
1 MPX.
1 IN DC—1 3V 400k Q
=Vix=Vouaidews
12 NC. OUT 1kQ
Viaoy=Vi:
27 NC. Hold Voo, =33V Low
Soft Mute 25k 0
13 Time Const. DC=0V~4.1V 25k Q on
200k Q -
Panasonic
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ICs for FM/AM Tuner

AN7292NSC, AN7292NFBP

M Pin Description (Cont.) (AN7292NSC)

Pin No. Pin Name Pin Waveform, Voltage 1/O Impedance Equivalent Circuit
1 —O Ve
14 | PilotDet. DC=Vee— 1.4V R=36kQ ¥
L.P.F 4
2
Pi. Can. 19 Y
18 Control DC=Vcc— 1.4V R=68k Q) or
L.P.F
Pin Voltage 2™ | gD | PO | yo
v('('
STM oV~1v o1 C oS
ono. .
15 Control High
1.7V~3.2V X X 9 @] 15k Q or more
39V~ Ve X | x| x| x
———————05.2V
h 4
Y
PLL _ 7
16 L P.F DC=4.3V R=66kQ) w
9® g
5.2V
A\,
VCO 7 2
17 (Ceramic U U High
resonator Pin) t=012kHz
AC=3V, »
V(‘(‘
o)
- /AN AN
Pi. Can. 7
19 Quasi—sin U U -

f=19kHz
AC=[00mVp .

Panasonic
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AN7292NSC, AN7292NFBP

ICs for FM/AM Tuner

M Pin Description (Cont.) (AN7292NSC)

Pin No. Pin Name Pin Waveform, Voltage /O Impedance Equivalent Circuit
AGC Amp. DC==3.5V
20 1 LPF AC is noise. 6.2k 02
Pulse Amp. DC=4.2V
2L LPF AC is noise. 27
——— 2.5V max.
V('('
2 Gate Time Usually High
Adj. ov Low at Operation 1200
Normal '—1
25V 10 Rise OVee
2 Noise Amp. 15kQ M
AGC Fall
ov — Noise Level High @
= Vo rina
24 NCIN 25V 500k Q2
19pF 19pF
Level of low frequency band ‘|; _| }_
NC down from Pin@d waveform. . 270k Q
» H.P.F DC is determined by external High @_‘KY_}
voltage (4.2V). oV
26 IF Det. OUT 3.3kQ
(Varies with input conditions)
DC=5V (at tuning) kO
8 IF Count Out =0V (at detuning) kO @
SD Out 10.7MHz when DC=5V 10k Q
Panasonic
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ICs for FM/AM Tuner AN7292NSC, AN7292NFBP

M Pin Description (Cont.) (AN7292NSC)

Pin No. Pin Name Pin Waveform, Voltage /O Impedance Equivalent Circuit

sce Apply bias voltage from outside. a
29 Seek IF counter stops when V29<C 200k Q) &
s Adj.] 0.3V, SD=L fixed @) v

200k

30 AFC OUT V/\ 4.2V 50k Q)

— fin

31 VCC 8V Low

DC=8V (Determined by external

32 Quad. IN voltage) <90 phase shift

ICs for
Tuner|
y ¢ BAVAVAVAvAvE VA
33 Limitter OUT 5000
f=10.7MHz
Soft Mute Voltage input from outside y
3| Adj. OV~ Vo (42V) High

At stereo

DC=0V~0.5V Low Vee
35 LED Driver  |---------—-—-—-—-——-————¢-—-———————+
At monaural High

Determined by external voltage

36 2nd IF IN =0V 300Q 3000

Panasonic
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AN7292NSC, AN7292NFBP ICs for FM/AM Tuner

H Pin Description (Cont.) (AN7292NSC)

Pin No. Pin Name Pin Waveform, Voltage /O Impedance Equivalent Circuit
37 System GND ov Low
F TR
IF1 Limitter _,OUAUQWQUOUQV 4v
38 our 3000 9
£=10.7MHz
39 Vier 4.2V constant voltage Low
40 IF GND m Low
IF Amp. _
41 Bypass DC=3.1V 7.5kQ
DC=3.1V
42 IFIN AC=Vium 300Q
M Characteristic Curve :
(DMeasuring Condition at IF Input (@Measuring Condition at NC Input

SSG
50Q

Unless otherwise specified, Unless otherwise specified, Vcc=28V, fi,= lkHz,
Vee=8Y, fi,=10.7MHz Vin=400mV (Monaural)
FM Modulation 30%, 400Hz, Vi,=70dB L+R=360mV (Stereo)

Vp=40mV (Stereo)

Panasonic
334



——— -

ICs for FM/AM Tuner AN7292NSC, AN7292NFBP

VO, VN; AMR, Vcont._vin VO, THD_Vin Vafc_Afreq.
1.0
0.8
0 0 0.6 A\
Vo / / \
10 FM 400Hz 30%__| |7 —10 Vo 35 04
é (] | FM 400Hz. 30% £ \
20 / Y — / 6 —20 30 02
@ \ Veo, | g /
x AM 400tz 309% A —30 25T o \
~ AM 400Hz. 30% ) - " |
= N\ /| g 2 \ - £ IR Vi =70By
< —40 \ 4 2 T —40 20 8 T -02
7, 3 £ \ 15 2 g \
+ —50 3z —-50 —04
> \ /] \\ © \ ) \
—60 2 —60 o 1.0 —0.6
MY \ THD/SO % Mod 4
—70 7 1 -70 [ THD 100% Mod 0.5 -0
\ ?
—30 0 —80 0 -0
0 20 40 60 8 100 120 0 20 40 60 8 100 120 —400 =200 0 200 400
IF Input V,, (dBye) IF Input Vi, (dBrs) IF Input 4f., (kHz)
]101 —Ta Vo_Ta
40 400
Stereo Mode 100%
I V=0l gy, 380 1kHz Mod.
38 g 360
37 - 340
36 RSN o] = 320 FEe———
N < — —
35 RN £ 300 I e W Vol
S VoR ™
b = > 230 ICs fore=
33 %"k 260 \\' T —
3 N 2 <z uner==
2 2 240 I~ =
3l 220
30 200
—60 —-20 20 60 100 -30 —10 10 30 50 70 90
Ta(TC) Ta(T)
THDst_Vcc Pilot ON/OFF_VC(; liot—Vee
R - 10 Kl
10 k{oo%. 400Hz Mod. Vo= 700B,: 0
0.9 = 70dB, IF Input 9 IF Input 19
08 8 38
07 7 37
9
~ 06 < 6 36
g > z
g 05 g 5 E 35
= ] Lamp ON =z [ B, |
= -
04 z 4 34
L-ch | — £ u 4
0.3 3 33
| Lamp OFF
0.2 R-ch. 2 32
0.1 1 31
0 0 30
6 7 8 9 10 11 12 6 7 8 9 10 11 12 6 7 8 9 10 11 12
Vee (V) Vee (V) Vee (V)
Panasonic
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AN7292NSC, AN7292NEFBP ICs for FM/AM Tuner

V|im_Vcc Vier—Vee Soft Mute Example Vo“‘Vin
40 4.50
IF Input
38 445 0
36 4.40
—-10
34 435
o R \ 430 -0 .
:E‘ \ ; OUT 75mes
= 30 T 42 z —30
Tl > E
28 4.20 >
\ i T
26 |- 4.15 i
—50
24 4.10 '
2 4,05 —60 t
20 4,00 —70 I
6 78 9 10 1l 12 6 7 8 9 10 1t 12 =10 0 10 20 30 40 50 60 70 !
Vee (V) Vee (V) Vin (dBe) !
i
Sep. Veon.—Vin Sep.—Vce Vo—Vee I
50 500
Ve TRY |
@ [y = 10L7MH, |
o AMH00H/ Sinnul 45 480
FM IKHz l(ln"u}";:’l“(‘l‘”“ L-ch
40 460 -
L
6 y L-ch. 440 ] R-ch. g
R B e /4 |
Ve /17 . R-ch. 420
4 8 z
4 — ] E 400
0 sep. ] 4 -5 3
z 2 3
30 V4 5 @ 20 380
) 15 360
< 2 4 AML 15 g
by AV ESN 10 340
% W ! 5 320
AM /AM 100%. 400Hz Mod. 100%. 400Hz Mod.
h £ 10% 90% o q V,,=70dB:.. IFInput 200 V,,=70dBy.. IFTnput
20 40 60 80 100 120 6 7 8 9 10 Il 12 6 7 8 9 10 1l 12
Via (dBe) Vee (V) Vee (V)
Control Voltage Control Example Lamp ON/OFF—fp Sep.—fin
8 NN —— 50
NC Inputt NC Input
7
R udj.
40
6 / 1000
RL T m
/ 300 4] T
’>’H 5 : = 0 3
4 A 100 g
2 —_ t =~
20k Q) / S S — = = y
= «“ 20
N 30 A on
L > \\ /
—
, iske A |} 10 NI+ oFF
2 vaR4
10
| L/ / 10k ]
0 1 0
0 20 40 60 80 100 120 18 19 20 10 30 100 300 1k 3k 10k
IF Input Vi, (dBu) Pilot Signal Frequency f» (kHz) Input Frequency fi, (Hz) i
é
Panasonic
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AN7292NSC, AN7292NFBP

THD~—Vin Stereo Lamp ON/OFF—Ta THDwono.— Vee
1
10 NC Inputf 0 10
3 9 09
8 0.8
7 0.
1 Stereo Lamp 7
~ n . 6 = = 06
® 03 /11 > he
s Z 5 Zoos
z 3 -~ Stereo Lamp )
- N L+R z 4 OFF £ 04
0.1 A / [
Z/ 3 0.3 ’R-clm )
L 1
="Monaural T 2 0.2 L-ch.
0.03
1 0.1
100%. 400Hz Mod.
0.01 0 0 Vi, =70dBy.. IF Input
0 30 100 300 1000 =60 —30 0 30 60 90 120 6 7 8 9 10 11 12
Input Level Vi, (mV) Ambient Temperature Ta ('C) Vee (V)
ATC Characteristics Vo— Ta Forced Monaural Operation Voltage—Ta
0 00 PR T00% Mod. (ThHz) R
IF Input Pinl) Voltage
-2 480 ‘ 45
—4 460 4.0
/ R-ch. ~—] [} veoswp
—6 440 — = 35 = o
/ L-ch. \§\
-8 420 30
B | s N s
2-10 £ 400 T 25
> / < > Forced Monaural Mode
—12 380 2.0
~
—14 360 L5
/ iy
“16 340 1.0 T
/ f=10kHz. 400mV Stereo Mode
—1i8 0dB V,=3V. 320 0.5 4 +
NC Input I
—20 300 0
0 0.5 1.0 L5 20 25 30 —60 —30 0 30 60 90 120 =60 —30 ¢ 30 60 90 120
Vo (V) Ambient Temperature Ta (C) Ambient Temperature Ta (C)
SD Width versus Radj. C13 versus SD Rise Delay
200
2.9 Ly ] '
/
Radj. I Cis // Vi
)i 10m
s
T
< e~
£ 100 - = P T e
E \
8 N d l
Im
—— Input on
0.0014 0.01, 0.1
SD Cis (P
0
10k 20k 30k 40k
Radj. ()
Panasonic
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AN7292NSC, AN7292NFBP ICs for FM/AM Tuner

B Supplementary Explanation
[1] On Multipath Distortion Preventive Circuit (AN7292NSC pin numbers are used below)
1. Principle
Multipath distortion is apt to increase especially in the stereo receiving mode. In consideration of this phenomenon, the
AN7292NSC has been designed so as to suppress the feeling of physical disorder incidental to multipath noise bydegrading

the separation against multipath distortion.

Detection method . Detection of AM components included in control voitage (level meter) output
Separation method © Operation of conventional ASC circuit by conversion of detected AM components into DC voltage

2. Circuit and Operation 3. Actual Operation Example
AN7292NSC

7 gb = AP

. | Generation of multipath

[ Control voltage

0

f 5
 TS004F \t

: l?eu‘k Det. VR (L-R output)

= Ims/div. |
fWV\ time
t

(1) Operation in a state free from multipath
(Operation as ASC)
The control voltage of @) is sent to the ASC through the

Controf voltage

Variation of VR,

two operational amplifiers. The gradient of the character-
istics curve can be set by Ra/Ry, and the start point can be
set by VR,.

Separation

Variation of R,

Viu Input

(2) Operation in a state exposed to multipath

The variation to appear in the control voltage on Normal condition

account of multipath distortion is put to AM detection,

and the DC voltage to the ASC is suityably lowered to
degrade the separation.

At multipath

Separation

The frequency characteristics of the AM components
are adjusted through C, shown in the sketch, and the AM

components are put to peak value detection by R, Ca.

Increase of multipath

Vin Input

Panasonic
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|ICs for FM/AM Tuner

AN7292NSC, AN7292NFBP

[2] SD/Frequency Band Mute

1. Operation

The figure shown below is a block diagram of SD/Frequency Band Mute of the AN7292NSC.
The frequency band signal obtained from the AFC voltage of Pin80 is applied to Pind3. If V13< V29, comparing the
voltage between Pind3 and Pin@9, (sensitivity adjustment) SD=H and the band signal is outputted to Pin€8.

The band mute width and SD band width become equal, because the band mute is applied by using the voltage of Pin{3.

The AC components are superimposed to SD voltage (DC) of Pin3 and IF counter output is outputied.

2. How to use

(1) The SD band is adjusted by R1 between Pin80 and Pin@9. Also, the SD sensitivity is adjusted by the voltage of PinZ9.
These can be independently set.

(2) To determine the SD rise speed and percentage modulation characteristics, C1 of Pin@0, C3 of Pin{3 and R2 of C2 of

Pin8 work.

IF level detection

signal
(AN7292NSC)
Mute amp.
Quad. detection Limiter IF counter amp.
XBKV AFC amp. g::(;?:;y band Level detection s 3
T

3 30 29
N 30 N

1 R1

SD band width

f

I

— Cl

atreception  at search

SD sensitivity
f

+ IF counter stops and SD=L when 0<V<0.3V
- IF counter ON when SD=H.

Panasonic
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AN7292NSC, AN7292NFBP ICs for FM/AM Tuner

+ C1 of Pin30 relates to SD at large percentage modulation.(0.33 ~0.47uF)
It must be increased when THD in the low frequency band is deteriorated. (up to 3.3uF)
+ C3 of Pin(3 determines the time to SD rise after signal input.
The rise time is about Ims at 1000pF and about 2ms at 4700pF.
+ R2/C2 of Pin@ is a filter decreasing the IF counter components and relates to the speed of rise components.

cl R2/C2

Large percentage
modulation
f T t
C3
Signal ON

For these topics, refer to the data.

3. Miscellaneous

The SD of AN7292NSC has the function to narrow the
band width when the voltage of Pin() increases to 1.9V or

more.
It works so as to increase the inclination of S-curve to
. . AFC amp. —fza

operate the SD band mute more positively when signals ~/
are disrupted.

SW circuit 39\

4
SD band variable
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[3] Selection Standard of Noise Canceler Resistance Value

Gate Sw. Buff,

Pilot Canceller O/

AGC Amp. g:ltfe
Det. |—-| Schmit

Gate
Time

+
Input
SR G

22

047/F

Fig.1 Pulse Noise Limiter (PNL) Block Diagram

(1) Relation to field strength
1. In weak electric field
In a weak electric field where noise is apt to increase, the AGC effectively controls the PNL operation.
a) In case operation error is frequently caused by white noise
Suitably increase the value of Pin@3 Rage (220kQ to IMQ).
b) In case operation error is frequently caused by overmodulation.
Suitably increase the value of Rupr between Pin@ and 89 Rupr (47k Q2 t0 470k Q).

2. In medium to strong electric field
In a medium to strong electric field relatively free from noise generation, the AGC becomes less effective and
noise is detected almost at the maximum sensitivity.
a) In case the detection sensitivity is too high
Suitably decrease the value of Suitably decrease the value of Rypr between Pin@ and 89 (10k Q to 47k Q).

3. In every electric filed
a) In case the detection sensitivity is excellent but the PNL effect deteriorated due to holding level fluctuation by
noise, suitably increase the resistance value of the resistor
connected in series with the Pin€D holding capacitor (1kQ to 4.7k Q).
b) In case noise of the gate pulse itself is conspicuous, suitably narrow the gate pulse width by decreasing the re-
sistance value of the Pin resistor (3k Q to 6.8kQ)..
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(2) Selection of AGC Resistor Race Pin€3

Pin@3 is the AGC LPF, and enables AGC effective level adjust-
ment. The equivalent circuit in the vicinity of this pin has been so
constituted as shown in Fig. 2, and the output impedance at the
charging time is 15k} while the input impedance at the discharging
time is about IM Q.

The standard value of Rage is 330k 2, but in case operation error
is frequently caused in a weak electric field by white noise.
selectively increase the value of Rage to a suitable level between
200k and IMQ. So long as the value of Race was properly in-

creased, the AGC voltage proportionally becomes higher to prolong

the dischargingtimeconstant, and the rate of operation error sharply
drops with decrease of the gain of the AGC Amp. (Though Ping3), the
noise components are put to peak (envelope) detection. Even if the
value of Rage was increased, the charging time and voltage remain

almost unchanged because Zo=15k(0.)

(3)  Selection of HPF Resistor Rypr Pin@5 S
When the resistance value Ruer of the resistor between Pin23 and Ru Rurge ~
30 was increased, the cut-off frequency of the HPF proportionally ){
becomes lower. /'
The standard value of Rupr is 330k Q, but in case operation error is ‘ ) .
frequently caused in a weak electricfield by white noise at the 10kHz 100kHz

modulation time or non-modulation time, selectively increase this

Rupr to a suitable value not exceeding 470k (0.

[4] Precautions on PNL Use l
Care should be taken to use the PNL, because under the following conditions, in the PNL circuit of this IC, the output

wave form may be distorted due to oscillation. |

1. Oscillation conditions i
When the PNL is used under the conditions described in the following items (1) to (3) and the PNL —AGC voltage I
(Pin@3 voltage) becomes 2.3V or more, oscillation may occur.
(1) The PNL input frequency is 15kHz or more and 500mVrms is exceeded. ‘
(2) The voltage of AGC pin (Pin@) is forced to exceed the above voltage.
(3) The voltage AC or DC of +/—several ten mV or more is directly applied to the PNL filter pins (Pin20 and Pin€D). The |

oscillation occurrence depends on V.

The oscillation can not be stopped unless Vee is much increased, if it occurs.The above three conditions are not given |
under the normal operation, and therefore oscillation problems are not suffered in practical use.

However, in the review stage, keep in mind that oscillation may occur when the above conditions are given.

2. Effect by external components ’

. o ) ) . AN7292NSC ;
The PNL circuit oscillation depends on an external resistor and capacitor of AGC pin. |
23 ‘
(1) Cage is currently set to 0.47,.F. The larger it is, the less frequently oscillation occurs.
(2) Ragc is 330k Q. The smaller it is, the less frequently oscillation occurs.
Rage
Cage

When the above values are changed, take sufficient consideration for setting characteristics.

Also, when the use under the special conditions is expected, review the countermeasures against oscillation,
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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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