KEL

SEMICONDUCTOR

TECHNICAL DATA

KIA6010SN

BIPOLAR LINEAR INTEGRATED CIRCUIT

FM NOISE CANCELLER FOR CAR AUDIO

The KIA6010SN is

FM noise canceller IC.

It built in LPF and HPF. The space merit is
improved. It suitable for FM CAR radio.

APPLICATION
- Noise Detection
+ Noise AGC
+ FM Noise Canceller
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+ Signal Delay A 215402
+ Adjustment Free Pilot Caneller B 2.8+0.2
. . C 4.9+0.2
+ Signal Holding [ 5 Tor01
+ Operating Supply Voltage : V¢c=8£1V ( e “}“ e l d 0.46£0.1
H 6.1 MAX
+ Recommended Main Signal Frequency : f<76kHz < o7
L 3.31£0.3
P 1.78
T 0.25+0.1/-0.05
MAXIMUM RATINGS (Ta=25C)
CHARACTERISTIC SYMBOL RATING | UNIT
] NSIP—-12
Supply Voltage Vee 10 \%
Power Dissipation (Note) Pp 750 mW
Operating Temperature Topr -40~85 T
Storage Temperature Tsig -55~150 T
Note : Derated above Ta=25T in the Proportion of 6mW/T
for KIA6010SN
BLOCK DIAGRAM
: LPF 1 pilot
cancel I
Buffer
0—l>> lem{ VCA || Pulse Trigger Gat
Det.
Buffer { X GND Ref.
Buffer Buffer
Q1)2Q3)4(?(?%)(>Q9)1<11)
+
ZZ}%Z _—
o % 777 7777 I
INPUT OUTPUT Pilot Cancel
put input
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KIAG6010SN

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, (Vcc=8V, Ta=25TC, fin=1kHz, Vin=400mV, SW1=A, SW2=0FTF)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. | MAX. UNIT
Quiescent Supply Current Ieco Vin=0 45 7 95 mA
Transfer Gain 1 Gwvi -1 0 1 dB

. fin(Pilot)=19kHz B B -

Transfer Gain 2 Gve Vin(Pilot)=40mV e 15 0.5 0.5 dB

Total Distortion Ratio THD =70 =77 - dB

Permissible Input Vinoax) | THD=40dB 1000 1600 - mV

Signal to Noise Ratio S/N 1 Vin=400mV—0 81 87 - dB
Vin=360mV (1kHz)—40mV (19kHz)

Signal to Residual Pilot Ratio S/N 2 SW2=off—on, fin(Pilot)=19kHz 40 53 - dB
Vin(Pilot)=40mV
SW1=A—B

. . . . A+A:ViN=400mV

Signal to Residual Pilot Ratio S/N 3 A+B:Vin(Pulse)=100mVpp 68 77 dB
fin=1kHz, tW=10uS

Pulse Noise Detection VS SW1=B, fiv=1kHz, tW=104S - 50 - | mvp-o

Sensitivity (Pulse)

Gate Open Time te Vin(Pulse)=100mVpp - 33 - us
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KIAG6010SN

DESCRIPTION ON TERMINALS

(Terminal Voltage shows the value at Vcc=8V, Ta=25TC, and non-signal in measuring circuit)

- . Internal Equivalent Circuit/Typical
. T'erminal
. Terminal Value of External Part . .
Pin NO. Voltage . . Terminal Functions
Name V) (Resistance and capacity show the
typical value)
—— B1
+N— . Termi
1 NGy, 30 AE_(l Iflput Iermlpal .
+Connect a Capacitor
S
o
B1 2
1uF T >7
L (8) :
| N Ref Vol Terminal
3 Ref 30 ‘e erence ‘o tage ermina
+Connect a Capacitor
5.1kQ
+AGC AMP NF Terminal
2 NF 3.0 —— Bl -Noise AGC high sensitivity
/2\ by a small resistor value.
Z
5 Sm
<
3
S 777
B1
T *Noise AMP bypass Terminal
3 Bypass 23 R. 7Tk ;E 7i7 +Connect a capacitor
(3 |
5T
=l
S
=)
S 7
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KIAG6010SN

- . Internal Equivalent Circuit/Typical
. T'erminal
. Terminal Value of External Port - . .
Pin NO. Voltage . . T'erminal Functions
Name V) (Resistance and capacity show the
typical value)
Bl + Adjustment of a Noise AGC
+ Time Constant
G ~ .
=~ + Connect a capacitor and a
. 4 resistor
4 AGC 0 + Have a good effect on a
+ noise with a large
— periodicity by a large
resistor value.
8 + Adjustment of a Trigger
Q Pulse width.
5 PW 0 Bl | + Connect a capacitor and a
5 resistor (A lage resistor value
is to widen a pulse width)
=
o,
= o
= ;J/;%
Q
6 GND 0 - GND
7 B 30 - . P‘ower Supply .
3 + Connect a capacitor
'
B1
- Composite Signal Holding
9 Gate 3.8 2kf) Terminal
9 >j Ry . .
c?z + Connect a capacitor
N
<
"
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KIAG6010SN

Internal Equivalent Circuit/Typical

. Terminal
Pin NO. Terminal Voltage Valu.e of External PorF Terminal Functions
Name V) (Resistance and capacity show the
typical value)
B1
+ Output Terminal
10 NCout 94 + Connect a phase Correction

Circuit to set a maximum
Separation Characteristic

+ LPF Output Terminal

+ 100Q . . .
+ Signal Supply to pilot-in
—\\NA—(11 b—|
1 LPFout 30 _ l_ Terminal for next stage.
MPX IC KIA6030Z
20k

+ input signal 19kHz is
input to MPX IC KIA6030Z
_M_| }_@2 of the next stage.
Rpc (Pilot signal 19kHz is
Equal phase triangular)
+ Connect C, VR to get a
Maximum pilot canceller
by adjust Rpc.

12 Pilot-in 3.0
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KIAG6010SN

TEST CIRCUIT

‘{ LPF pilot
cancel Inv.
Buffer Amp.
o—l>> HPF [=| VCA |—= g‘llse Trigger Gate]
et. J
Buffer [ 1 Gnd. Ref.
| [ | E— Buffer y Buffer
ONORONORORONORONORCECEE
Ry E
=+ g 2 + By 5 Q I .
gmm 9 S & mngd st 2 8= Bgn 3L 2
< 3 S a2l Q| o0.1uF e S - S o
3 7 ¥
2 mm mo S g
: & 53
m -
10uF 0.022uF $—
58] otur—— N, -
22k0 A
VWV 330k0
SW1 g G
A B 8§ . > o070
Sw2 O @)
KIA4558P /F /S
’ VvV mA ) Icc
500 500 56kQ N,
= |+ [
5 2
ST © —
re A
7777 777
8V VCC GV].,THD Gv2
VIN Vin(Pulse) S/N1 , S/N2
ViN(Pilot) S/N3
Vin(Max) tG
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KIAG6010SN

APPLICATION CIRCUIT

KIAB010SN

10:10 \

KELC

7/13

? 0,0 ©@
10kQ g ° ©
gjl_; s 191555 §
- e 51 13,
2207 OpF : g 0.1uF g 5y
FRONT END | yypata i it i S -3
— FO— N
E 0 H® b6 o G J;a @ # 2‘{9 @Ja— *
T1
KIAG029Z §$ %‘ KIAB030Z
G )@Qf) (})(?)(5)(7),_(,)
. I
iT 1 : 3 y 502 # 2 fl s
sl 111 i e Lyl
l otm;)f l l 2
@] (@] O
Antenna i Vsp Veg = 8.2V Mode—out
COIL DATA (Typical)
. Turn .
Coil Stage Test freq. L Co Qo Wire Note
No. (MHz) (tA) | (pF) 12 9.3 1-3 46 (mm)
. 24 B B 0.07 MT6132-6
T Det 10.7 om | B ypw | Mrrsum
. B ~ ~ B 0.07 7TKL-2816
T1 Det 10.7 24 40 40 2 UEW | TOKO
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KIAG6010SN

Icc = Vec Vo— V1
4
10 A0
2.0
8 T B0t T 16 Voc=0.07 1=
3 Ta=25C g P =
—r & 7.0
o) - | - 1.2
m= 0.8 ,//
pd
4 0.4
0
5 6 7 8 9 10 11 0 0.4 0.8 1.2 1.6 2.0 2.4
Vee (V) Vi (Vrms)
HPF Vo— V1
4
10 R4 Ta=25C
0
—— 2.0 Voo—gi0v
o —-10 A / » 1.6 4~ (8.0
o o a . >
- P £ Z—T 70
% —20 /' ~ 1.2
% P =) /’
— =
% 30 ﬂ'/ 0.8 /,/
M 40 <
0.4 A
-50
0
10 30 50 100 300 500 1000 0 0.4 0.8 1.2 1.6 2.0 2.4
f (KHz) Vi (Vrms)
LPF Vo— V1
4
10 24 Ta=85C
0 -y 2.0 -
N CC=9.
~ _ N ~ ;
~ N g 7.0
@ —20 2 12
/2] . /
5 o A
— =
& —30 N 0.8 g
E _40 I/
0.4 v
—50
0
10 30 50 100 300 500 1000 0 0.4 0.8 1.2 1.6 2.0 2.4
f (KHz) Vi (Vrms)
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KIAG6010SN

THD - V; THD - V;
5 5
Vee=7.0V v Vee=8.0V 7
3|Ta=-40C / 3 |Ta=-40C /
1 \L: 1 pr—
X 03 ¥ 03
a =10KHz [=) =10KHz
E 0.1 E '== E 0.1 E .==
] N 1
0.03 : \ 1KHZ 0.03 ‘\\ +1K]{Z
N T R o0 N r ) 1
0.01 >~ 008 0.01 T L Y100k
0.005 i 0.005 i Lo
0.01 0.03 0.1 0.3 1 0.01 0.03 0.1 0.3 1
Vi (Vrms) Vi (Vrms)
THD - V; THD - V;
5
Vee=7.0V Voo =8.0V
3| Ta=25¢C ; 3| Ta=25°¢C !
) | | |
® o i ® o I
X 03 ] & 03 I'
a a ’[:
g O T=10KHz A g 0l 1=10KHZ =
M J il
0.03 N gy gren 0.03 N pAES, ST
TN AT THF100H N LA '
0.01 - z 0.01 N1 100Hz
0.005 i 0.005 m——
0.01 0.03 0.1 0.3 1 0.01 0.03 0.1 0.3 1
Vi (Vrms) Vi (Vrms)
THD - V; THD - V;
5
Vee=7.0V Veoe =8.0V
3| ta=85cC 3| Ta=85C
1 1 4
¥ 0.3 ¥ 0.3 H
2 ot 2 o4 |
= T=1KH 7 a T=10KH =
= Zl = ZI XTI/
0.03 ] C okt 0.03 \____:Ay
LA N~ ~ i
0.01 — 100Hz 0.01 —\q 1KEz
i — i 100Hz
0.005 ' 0.005 - '
0.01 0.03 0.1 0.3 1 0.01 0.03 0.1 0.3 1
Vi (Vrms) Vi (Vrms)
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KIAG6010SN

THD - V; THD - f;
5
3 [Voc=9.0V 7 0.5 Ta=—40C
Ta=-40"C / 0.3
1 == 0.1
X 0.3 S 8.82 3
: Vee =7.0V
a a
0.03 & : 9.0
. ‘ pZ 0.005
0.01 i _g,;/’ 1KH 0.003
0.005 i ti 100Hz 0.001
0.01 0.03 0.1 0.3 1 0.050.1 0.3 1 3 10 30
Vi (Vrms) f; (KHz)
THD - V; THD - f;
Vee=9.0V 8'2 Ta=25"C
3| ra=85C ) .
1 ,I 0.1
£ o ;, e o
a a Voo =7.0V T
e —p— pr— m foeent
E 0.1 {=10KHz & :. [ 0.01 < —aaq 98;)0
0.03 t 0.005
4 1KHz 0.003
0.01 : T00HzZ
0.005 i i 0.001
0.01 0.03 0.1 0.3 1 0.050.1 0.3 1 3 10 30
Vi (Vrms) f; (KHz)
THD - V; THD - f;
5 0.5
Vcc=9.0V T
3| ra=85°C 0.3
1 0.1
= = 0.05
¥ 0.3 L
: a 0.03 Vec="7.0V /
E 0‘1 i E 0‘01 :——-/§== 1t 8.0 ~9.0
f=10KHz =
0.03 — oo — 0.005
e - 0.003
0.01 1K:Hiz ; =?!ﬂ==
0.005 i i mE 0.001
0.01 0.03 0.1 0.3 1 0.050.1 0.3 1 3 10 30
V; (Vrms) fi (KHz)
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KIAG6010SN

LPFout — Vi(pilot) S/N1 - Ve
24 a——a0c [ ] Ta=—40"C
2.0 Voo =9.0V -0
’va? e P 20
g A lvol ] )
< A 8.0 ~ -40
- ] z
;.,_? 0.8 / a -60
&
0.4 -80
0 -100
0 04 08 1.2 1.6 20 24 5 7 8 10 11
Vi(Pilot) (Vrms) Vee (V)
LPFout — Vi(pilot) S/N1 - Ve
24 mesc | 0 Ta=25'C
2.0 Vce=9.0V+
’75‘ 7T -20
1.6 - ol o
; / 8.0 %
MR v o 4
I / z
o o -60
= 0.8 )
=
0.4 -80 “
0 -100
0 04 08 1.2 1.6 20 24 5 7 8 10 11
Vi(pilot) (Vrms) Vee (V)
LPFout — Vi(pilot) S/N1 - Ve
24 asenc | 0 Ta=85'C
Voe=9.0¢ -
2.0 o
e
3 1.6 e =
; . '/' 8.0 %
T 12 A o
- pa z
B 0.8 /| o —60
Ay
- |
0.4 -80
0 -100
0 04 08 1.2 1.6 20 24 5 7 8 10 11
Vi(Pilot) (Vrms) Vee (V)
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KIAG6010SN

S/N2 — Vipilot) te — ty
i Tac—40C 40 Voo =7V Ta=85'C
g1
A
3 -20 30 11
= —_ LT
~ n
N Vee =7.0, 8.0, 9.0V 3 —
Z —40 — S R0
a ,// -
-60 | 10
-80 0
0 50 100 150 200 0 4 8 12 16 20
Vi(Pilot) (Vrms) tw (uS)
S/N2 — Vipiloet) te — ty
Ta=25C Vce =8V Ta=85'C
0 40
35
= _a 30 - 2’/"40
E P
w =
S _40 Vee =7.0, 8.0, 9.0V 3 20 —
@ T v
/7 -
-80 ~ 10
7
-80 0
0 50 100 150 200 0 4 8 12 16 20
Vi(pilot) (Vrms) tw (uS)
S/N2 = Vipilot) te — ty
. Ta=85'C 40 Voo =9V Taj=85"C/
_—?5
- _
@ -20 30 =
) . ‘?f/
— n
Q40 Vee =7.0, 8.0, 9.0V g 5 1
P —T | o
—" -
—-60 — 10
-80 0
0 50 100 150 200 0 4 8 12 16 20
Vi(pilot) (Vrms) tw (uS)
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KIAG6010SN

S/N3 - i(Pulse) S/N3 - ty
0 T 1 0 T 1
Ta=-40C Ta=—40'C
—20 -20
a a //
2 40 2 40 > —
) )
g T TN =7.0V g vee =7.0v /8.0
n -60 »n -60 f
70 A\ \ ~9.0
8.0 |
-80 i — 80 |—
0 20 40 60 80 100 0 10 20 30 40 50
Vi(Pulse) (mVp-p) tw (uS)
S/N3 — Vi(Pulse) S/N3 - tw
0 T 0 1
Ta=25"C Ta=25"C
—20 -20
E) B — |
/
2 40 S 40
) )
Z =~ Z
cc =7.0V Vce =7.0V 8.0
@ -60 —T T @ —60|——2 :
8.07_\\ ~9.0
9.0T |
-80 -80 _ﬁ———‘J
0 20 40 60 80 100 0 10 20 30 40 50
Vi(Pulse) (mVp-p) tw (uS)
S/N3 - i(Pulse) S/N3 - ty
0 T 0 1
Ta=85"C Ta=85"C
—20 -20
F) E) —
2 -4 ) —
) )
S S /
Vee =7.0V
S - 60 L—T"\R\ Ve > —60 :8.9
8.0\ Voe =7.0V 9.0
9.0\
-80 | -80
0 20 40 60 80 100 0 10 20 30 40 50
Vi(Pulse) (mVp-p) tw (uS)
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