KE E SEMICONDUCTOR KIAG6010SN

KOREA ELECTRONICS CO,LTD. TECHNICAL DATA BIPOLAR LINEAR INTEGRATED CIRCUIT

FM NOISE CANCELLER FOR CAR AUDIO

The KIAG010SN is FM noise canceller IC.
It built in ILPF and HPE. The space merit is R .
improved. It suitable for FM CAR radio. 1
‘D ‘ o o
1 | 1

APPLICATION Y ‘ —r

+ Noise Detection ww UWL! UW@” .
- Noise AGC
+ FM Noige Canceller
+ Signal Delay ‘1‘1‘ fﬂfm
- Adjustment Free Pilot Caneller f ! B | meoz
+ Signal Holding Y
- Operating Supply Voltage | Vec=8F 1V 2 0;2;2;
- Recommended Main Signal Frequency @ f=76kHz B eroum

R
T |0.R5+0.1/—0.05
MAXIMUM RATINGS (Ta=25T)
CHARACTERISTIC SYMBOL RATING | UNIT NSIP—12

Supply Voltage Vee 10 vV

Power Dissipation (Note) Pp 750 mW

Operating Temperature Tom -40~85 T

Storage Temperature Tsig -55~150 T

Note : Derated above Ta=25T in the Proportion of 6mW/TC
for KIAG010SN

BLOCK DIAGRAM

pilot
cancel

A\
HEF b VCA |- ggﬁe Trigger Gate ]

Buffer 4 b GND Ref. V V
Buffer Buffer
| E j %

OUTPUT LPF Pilot Cancel
output input

-

LPF

Buffer
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KIAG010SN

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, (Vee=RV, Ta=257C, f=1kHz, Vin=400mV, SW1=A, SW2=0FF)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX, | UNIT
Quiescent Supply Current Teco Vm=0 45 7 9.5 mA
Transfer Gain 1 Gvi -1 0 1 dB

. e Pilot)=19kHz ~ ~

Transfer Gain 2 Gvz Vie(Pilot)-40m V.. 15 05 0.5 dB

Total Distortion Ratio THD =70 =77 - dB

Permissible Input Ve | THD=40dB 1000 1600 - my

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

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

. . . . A+ A Vn=400mV _

Signal to Residual Pilot Ratio S/N 3 A+B Ve Pulse)=100mVpp 68 7 dB
f=1kHz, tW=10uS

Pulse Noise Detection Vs

Sensitivity (Pulse) SW1=B, fm=1kHz, tW=10uS - 50 - mVp-o

Gate Open Time to Vm(Pulse)=100mVpp - 33 - s
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KIAG6010SN

DESCRIPTION ON TERMINALS
{(Terminal Voltage shows the value at Vgo=RV, Ta=25TC, and non-signal In measuring circuit)

Terminal Tnternal Equivalent Circuit/Typical
. Terminal Value of External Part . .
Pin NO. Voltage . . Terminal Functions
Name e {Resistance and capacity show the
tvpical value)
—— Bl
] R — ~ T N / +Input Terminal
1 NCin 30 AE Klj -Cormect a Capacitor
o
2
an]
B1 S
0. LuF T }
s
3 Ref 20 ‘Reference Voltage Terminal
& ' -Cormmect a Capacitor
5.1k0
-AGC AMP NF Terminal
2 NF 3.0 —m— Bl -Noise AGC high sensitivity
Fg by a small resistor value,
z
B S
2
3
S 77
B1
3 Bypass 23 2 ) g/)ﬂ i *Noise AMP bypgss Termminal
-Comnect a capacitor
3 |
e
=
o
=
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KIAG6010SN

. Internal Equivalent Circuit/Typical

. Terminal

. Terminal Value of External Port . .

Pin NO. Voltage . . Terminal Functions
Name o) (Resistance and capacity show the

typical value)

- Adjustment of a Noise AGC

- Time Constant

- Connect a capacitor and a
resistor

- Have a good effect on a

+ noise with a large

- periodicity by a large

resistor value.

110

4 AGC 0 4

+ Adjustment of a Trigger
Pulse width,
5 PW 0 Bl | + Connect a capacitor and a
resistor (A lage resistor value
is to widen a pulse width)

150Q

W
2200pF

68 GIND 0 - GND

- Power Supply
- Connect a capacitor

-
[os
[os
[=

0.1uF

o)) + Composite Signal Holding

9 Gate 38 9)1 2 Terminal

- Connect a capacitor

22
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KIAG6010SN

Terminal Internal Equivalent Circuit/Typical

Pin NO. Terminal Voltage Value of External Port

Name V) (Resistance and capacity show the
typical value)

Terminal Functions

B1

+ Output Terminal

- Connect a phase Correction
Circuit to set a maximum
Separation Characteristic

10 NCout 24

- LPF Output Terminal
— 1000 + Signal Supply to pilot-in
11 LFFout 3.0 >MD—{ }7 Terminal for next stage.

MPX IC KIAB030Z

20K
+ input signal 19kHz is

input to MPX IC KIA60307Z
% }—@2 of the next stage,
Fpe (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 1 pilot
cancel Inv.
Buffer * s,
HPF [ VOA ol BU%SE Trigger Gat
e p
Buffer i Gnd. Ref.
‘ ‘ Buffer Buffer
1) (2) (3) (4) (5) (6) (7) (8) (9) (o (y (2
E 2 z e 7 Fry Ry By
v = + 9 = E| & +
£oz o S % S mpgs —Er—— I 8 Zamr A—- Eo¢
— — T —
- a Ol 2 l% 0.1uF l < l o o
2 - o -
P 2 g
m —

7
L 1o 0.022uF +—|

WJ;E+ 22k 33K
330k0 W\;]”
1 22%0
+ > orade
swa

KIA4568F /F /8
1 VT () Tee
500 500 g g
-

PG ) TT

5.8k | g quF

SW1

10uF

\
\

av. Vep Gv1,THD ave
VN Viy(Pulse) S/N1 , S/N2
Vmn(Pilot) S/N3
V[N(Max) o
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KIAG6010SN

APPLICATION CIRCUIT

1060

KIABO103N

—

10uF
7]
THF

%‘—L 10uH
g b Z
& ﬁ 131588 g
; = %h\?
22D, FW}—‘ g,;:‘I Ig ;,7;
FRONT END ’ 11 1|0\DF g O.1uF 2 %
_mﬁwﬂ%&m B @ & @ B 5 6o 5 i) o b
£ EIABD297 & of KIAG0307
1) {3 @ (%) 5) 17 ’_@ra) 11
G %a | g i}
g‘ l ]ﬂ: MURATA = E__E 5
o [ 2T
O O ]
Antenns. Vi Yoo = 8AV Rout Loot Mode—oul
COIL DATA (Typical)
T
Coil Stage Test freq. L Co Qo L Wire Note
No. & (MHz) wA) | (pF) 1o | oa | 13 | 4g | (@
24 0.07 MT6132-6
T Det 107 o | W B0 tpw | MrTsuMI
T1 Det 107 - 24 40 - - - 40 ZOI[(J)ITIW 2}2;,;(2)816
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KIAG6010SN

Iop (ma)

RESPONSE (dB)

Iecc — Voo Vo— V1
10 ot Ta=—40C
2.0
Ta=B5C . -
8 " 16 Ve ]
Ta=256C E P el B
7 = 70
T ] Z 12
6 _____E_a.fjo-c f //’
m- 0.8 -
L]
A
4 o V%
0
5 6 v 8 9 10 11 0 04 08 1.2 16 2.0 24
Ve (V) Vi (Vrms)
HPF Vo— V1
2,4 —r—
10 Te—25C
0 e B 2.0
-

o VCCZQ.OV—#
= —10 P -~ Y 16 =0
- 20 - N E A
E— 7 —

Z - 1.2 -
g —30 A = v
B e 0.8 e
2 o =
40 o %
—50
0
10 30 50 100 300 500 1000 ] 0.4 08 1.2 16 20 24
t (KHz) Vi (Vrms)
LPF Vo— V1
10 F AT
a iy 2.0 =
I Ve =9.0Y
~10 ™. iy ce T O
~ g L~ 7.0
—20 ™ - =
Z 1z —
£ e
—30 ™ 0.8 ///
0.4 /’/
—-50
0
10 30 50 100 300 500 1000 ] 04 08 1.2 16 20 24
f (KHz) Vi (Vrms)
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KIAG6010SN

THD — V;
Voe=7.0V /
Ta=-40"C /
. /
_ I
¥ 0.3 |!
- =10KHz J] |
T 0.1 i
= 4|
]
0.03 R AT T 1Kz
\\: LA 4..\ '
0.01 %’ - 100in=
0.005 ‘ —
0.01 0.03 0.1 0.3 1
Vi (Vrms)
THD - V;
5
Veo=7.0V
Ta=25C
1 2
_ ]
03 [
=
= 0.1 ﬁl-l
= I=10KHz 7
T TP
0.03 ~ T 1KH=
4 AT T 100H
0.01 : i iZ
0.005 ‘ ‘
0.01 0.03 0.1 0.3 1
Vi (Vrms)
THD - V;
5
Vee=7.0V
Ta=85C
1
® 03
=
E 0.1 H
5.03 =1 Kz
. \ P 10KHz
P ‘
0.01 o o
0.005 }
0.01 0.03 0.1 0.3 1
Vi (Vrms)

THD — V;
5
Veo=8.0V 7
3| Taz—40c /
1 /}
_ }
03 f'
- =1ckHz Jf |
T 0.1 :
= A
e ]
0.03 N LA ;,HIGgZ
001 . L 1001§z
0.005 {
0.01 0.03 0.1 0.3 1
Vi (Vrms)
THD — V;
5
Voe =8.0V
3| Ta=2570C |
. /
0.3 F
5 II
=
= 0l 1= 10KHZ. 71—}
A
0.03 N ,-—-":LiKﬁz
N AT 1001z
0.01 S P
I I ?
0.005 : '
0.01  0.03 0.1 0.3 1
Vi (Vrms)
THD — V;
5
Vee =8.0V
3| ra=szC
L /
. I,
5 )
£ o8 il
=
= 0.1 !
B ',/
0.03 ffl\glgjik ~
L1
0.01 = =
= % T00z]
0.005 —— ‘
0.01 003 0.1 0.3 1
Vi (Vrms)
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KIAG6010SN

THD — Vi THD - f£;
5
Veoo=9.0vV 7 0.9 Ta=-40C
3 |Ta=—40¢C / 0.3
[
1 = 0.1
— I —
2 0.3 y = 0.05 .
~ [ = 0.03 =
= ’ = Vo =%.0V
g0l T=10KHz = =Fe0
= 0.01 —
0.03 § e 0.005
AN L™ 1KHz 0.003
0.01 ﬁ( ;
0.005 i L00Hz 0.001
0.01  0.03 0.1 0.3 L 0.050.1 0.3 L 3 100 30
V; (Vrms) fi (KHz)
THD — V; THD - f;
> YooV 0.5 —
cc=9. P
3lrazasc ) 0.3
1 ,./ 0.1
£ o I £ o0
- ' Voo =7.0V —
£ o Iy = — e o
& ' T=10kz i E 0.010 i
0.03 1 0.005 =
— flKHZ 0.003
0.01 i == [O0H
0.005 1 R 0.001
0.01  0.03 0.1 0.3 L 0.050.1 0.3 1 3 10 30
Vi (Vrms) £; (KHz)
THD - V; THD — 1
5 Vee=9.0V 0.9 Ta=85¢
cc=9. =
3 |Ta=85'C 0.3
1 } 0.1
= | = 0.05
¥ 0.3 f 5
: ’, a 0.03 Voo =7.0V ,J’(
£ 0 =10 7 E oo [HE—==FtT111180 190
= Z
0.03 | gor X — 0.005
‘ = 0.003
0.01 1}(1‘]? Iy L
0.005 i == 0.001
0.01  0.03 0.1 0.3 1 0.050.1 0.3 1 3 10 30
£; (KHz)
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KIAG6010SN

LPFout — Vipilot) S/N1 - Vo
2.4
Ta=—40°C | ] Ta=—40C
20 Yoo =9.0V -0
’g P —20
E 1.6 — o] =
T 12 A 8.0 oW
s U / z
= 0.8 - o5 60
[al)
—
0.4 ~80
0 100
0 04 08 1.2 1.6 2.0 2.4 5 7 8 9 10 11
Vi(pilot) (Vrms) Vee (V)
LPFout — Vi(pilot) S/N1L — Ve
o T | ‘ 0 Ta=25C
5.0 Voo =9.0V
w ] -20
g 16 T O =
i / 8.0 %
= A —40
g e 2
= 0.8 P & 60
A
A -
0.4 -80 == =
0 100
0 04 08B 1.2 1.6 2.0 2.4 5 7 8 9 10 11
Vi(pilot) (Vrms) Voo (V)
LPFyut — Vi(pilot) S/N1 = Vg
2.4
Ta=B5C | 0 Ta=85C
2.0 Vee=8.9%
@ 7 —20
d 18 Pl 7.0 | —
= i 8.0 =
Z A = 40
1.2 -
E va &
= 0.8 | o 60
A P
—
0.4 yd -80
0 100
0 04 08 1.2 1.8 2.0 2.4 5 i a 9 10 11
Vi(Pilot) (Vrms) Veo (V)
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KIAG6010SN

S/N2 - Vipilet) te — tw
. Ta=—40'C 10 Vop =7V Ta=85C
—
"l 25
= —20 a0 /;,/:40
% = | e
P Voo =7.0, 8.0, 9.0V k! -
2 40 20
S _ E
— 60 ’/ 10
/
—80 4]
0 50 100 150 200 0 4 8 12 186 20
Vi(Pilot) {Vrms) tyw (18)
S/N2Z — Vipilet) te — tw
Ta=g25'C Vog =8V Ta=85C
) 40
%
_ =0
m R0 30 P
- w
Z  —40 Vee =7.0, 8.0, 9.0V E T
= B0, B0
» T o
] 10
_60 /r
e
—80 0
0 50 100 150 200 0 4 a8 12 16 20
Vi(Pilot) (Vrms) tw (123)
S/N2 = Vipilot) tg — ty
Ta=85C Vap =9V Ta=BEC
0 40 |
25
= -z20 30 //"{;’4’_40
g - o
2 . Pl
] Voo =7.0, 8.0, 9.0V EQL [T
z =40 — = RO
> = 3
L
—80 / 10
—80 0
0 50 100 150 200 0 4 8 12 16 20
Vi(pilot) (Vrras) tw (u8)
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KIAG6010SN

S/N3 — Vipuise) S/N3 - ty
0 T T 0 T T
Ta=—40°C Ta=—40°C
—20 -20
=) = ——
T -4 T 40 — ]
[Ap] @
z & )
a 60 /—"“Q\Vcc =7.0V \U? 60 \sle =7.0V/‘\ a‘_o
G\ [0
80O 8?0/\ 80
0 20 40 60 B0 100 0 10 20 30 40 50
Vi(Pulse) (mVp—p) tw (£8)
S/NS - Vi(Pulse) S/NS - tw
0 : 0 :
Ta=25"C Ta=26"C
—-20 —-20
E) Bl — |
[
Z 40 Z 40 =1
= L
’—“\T\ Voo =7.0V Voo =7.0V 8.0
& —60 ] & 60 ec ‘
8.0 j\ 9.0
9.0
—80 -80 J
0 20 40 60 B0 100 0 10 20 30 40 50
Vi(Pulse)(mVpr) tw (u5)
S/N3 = Vipulse) S/N3 - ty
0 : 0 ‘
Ta=85C Ta=85"C
—20 -20
= o I
Z 40 = 40 ]
z Z
Yoo =7.0V
5 —60 T NWE % —60 8.0
a.o/x\\ Voo =7.0V // 9.0
9.0 e l
—80 Q% -80
0 20 40 60 80 100 0 10 20 30 40 50
Vi(Pulse) {mVp—p) tw (48)
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