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KEL SEMICONDUCTOR KIA2017FN

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

FM IF DIVERSITY IC

The KIA2017FN is a double—frent-end type FM IF
diversity IC developed for use in car tuners. |
For diversity, all you need is an FM front end and this IC. ' 4 Fhar—h:
The FM IF diversity IC can be easily combined with main — ke o L
tuner RE processor KIAZ074AF and FM processor KIAZ2093F.
An excellent space factor and shrink package delivers diversity

in the smallest possible space. s
IMM\ DIM MILLIMETERS
f A Wet0.E
| B1 5.8£0.2
FUNCTIONS ! o a = esos
- 2-type IF limiter amp. i o | oemros
- 2-type high-speed electrc field detection. gmm opi
- High-speed electric field detection DC offset control (slider) . ! s L | oEsEe
* 2-type noise amp. T | nipwn /o8

+ Advanced multi-path detector.

- 2-type IF switch drive.

- Diversity mode switch.

+ Operating power supply voltage range ' Ve =7~59V.

NMEFP—24

FEATURES

+ Incarporates two types of high-speed electric field detector which are equivalent fo each other in terms
of silicon chip structure. Thus, high-precigion comparison/detection of small deviations such as multi-path
noige can be easily performed.

+ Advanced multi-path detector employs a new method which separates the output of the two high-speed
electric field detectors into a transient signal and an average electric field signal, then performs sharing
(ratio subtraction’) of the average electric field signal using the transient signal,

This method allows diversity operation from weak to strong electric fields ; in other words, across a
range of electric field detection output.

+ To extract transient signals such as multi-path noise, incorporates an efficient noise amp.

+ Incorporates a useful slider which absorbs deviations in electric fleld detection output by connecting gan
deflection in the front end to the previous step.

+ Diversity modes {auto, main antenma fixed, sub antenna fixed) are gwitched by direct microcontroller control.

+ The constants of external components have low values. thus, all components can be integrated on a single
153 40mm printed circuit board.

5 4 1989111 Revision No @ 1 KEE 1711


http://www.dzsc.com/ic/sell_search.html?keyword=KIA2017
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

KIA2017FN

MAXIMUM RATINGS (Ta=25T)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 10 A
Power Dissipation Pr {Note) 550 mW
Operating Temperature Topr -40~85 T
Storage Temperature Tatg -55~150 T
Drain Current of Pin 5 Is 4 mA
Drain Current of Pin 8 Is 4 maA

proportion of 6.3mW/C.

{Note) Derated above Ta=25T in the

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Voc=85V, Ta=25C, {i=10.7MHz,
Vi=Vilmain)=Vi(sub)=80dBaV (CW, SWi=hb, SWy=0ff)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. | MAX. | UNIT
. Vi=-20dBuV CW
Cudescent Current Tec (Except 1SV237 current) 17 25 33 mA
VeoMain 04 0.7
SR V=20dBEV CW
Vot 04 07
Vo1 tMain 0.2 0.6 0.9
SO | V-40dBEV CW
Ve 0.2 0.6 0.9
VeotMain - 1.6 -
;Em —— Vi=60dBAV CW "
Meter Cutput CUSD) : Vv
V c30Main} 2.1 2.9 35
Vesem 2.1 2.9 35
VearMain - 4.2 -
G| V=100dBiV CW
Vessm - 4.2 -
Vesan 3.6 4.8 54
SO V-120dBiV CW
Vestun 3.6 4.8 5.4
V sin 1.7 22 277
;”Mm" AM=19kHz 30% e o P
Meter Cutput for AM VCAMHSM : 0.8 : A\
CAMEEW | AM-19KHz 80% :
Vcanraisan - 0.8 -
AV Vemzm monitar, SWi=b—a -0.5 -0.3 -
Meter Output Offset AV Vet~ Veisw, SWi=b -0.4 0 0.4 A%
AVs Vemen monitar, SWi=b—c - 0.3 05
Vj(Majn):75dBﬂV CW,
. initial value Vigu=65dBuV, B 4 _
Hysteresis Hys Ve, Vs moritor, *2 dBuV
Hys=Viub~ ViMan
. . 6.4~ 7.0~ 7.4~
Diversity Output Vs, Va - 47 53 57 Vv
Mode Select Threshold Vi _ V5=L—H - 1.8 -
SWa=on Vv
Voltage Vinz V8=L—H - 3.2 -
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KIA2017FN

SYSTEM BLOCK DIAGRAM
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BLOCK DIAGRAM AND AFPPLICATION CIRCUIT
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Note) When Vee=0V, diode input characteristics are obtained.
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KIA2017FN

TEST CIRCUIT

Vi{Main)
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(NOTE) INDUCTOR SPECIFICATION
L=1mH+2% at f=19kHz
Q=22 V=100mVrms
R=5Q
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KIA2017FN

PIN FUNCTION
(Pin voltage is a typical value when Vcc=85V, Ta=257, and no DC signal is nput to the test circuit.)

KEeLC

PIN INTERNAL EQUIVALENT
PIN CIRCUTT/EXTERNAL TYPICAL VALUE
NO. PIN NAME VOIE’{F]J)%GE (INTERNAL R AND C VALUES PIN FUNCTION
ARE TYPICAL)
Main _ v . . .
1 IF n ¢ | IF input pins for the main and
Sub 3.3 f sub channels. Connect a 10.7MHz
u o
12 ) Iy cerarnic filter externally.
IF in g VST o
5 Main A 2z | 2k0
IF GND. 0 - IF input ground pins for the main
Sub a g and sub channels.
W e g, e, an.
g | Man Input b ins for IF N
IF B nput bypass pins for amp o
ypass 3.3 — /19 the main and sub channels.
10 IS];‘JbBypass P Cormect a capacifor externally.
Main Veg Diversity control output ping for the
4 Control- main and sub channel.
out 3 ] Connect a capacitor externally for
s smoothing.
0.1 J_ e These ping output signal meter
Sub ;; c & output obtained by ratio subtraction
g Cu ! ; in proportion to the amplitude of the
ontrol- GND, noige component included in signal
out & meter output,
5 Main-out 70 - Vee Diversity output pins for the main
olr g and sub channels. For example,
53 A ) for switching IF signals, connect
8 Sub-out ' ”» a PIN diode externally.
@ T A g
6 |V 85 =
- T 3 Power supply pin and ground pin.
T jj Connect a capacitor externally
. GND 0 Jm \]7/ GND. between these pins,
1999, 1. 11 Revision No @ 1 5/11




KIA2017FN

PIN IN% ERNAL EQUIVALENT
PIN CIRCUIT/EXTERNAL TYPICAL VALUE
NO. PIN NAME VOI@;)AGE (INTERNAL R AND C VALUES PIN FUNCTION
ARE TYPICAL)
13 Sub Signal meter output pin for main
Meter-out and bus channels. Connect a
capacifor externally.
Then connect the capacitor to
. 0.25 noise input pin 14/23 for the main
Main
24 Meter—out Yoo or sub chapnel. .
The capacitor to be grounded is
used for eliminating carrer
included in signal meter output.
1 Sub H Noise mput pins for the main and
Noige-in y sub channels. Noise components
Main 5.0 «[i related to multiplexed multi-path
23 .. interference are applied to pin
Noise-in
{ il g™ | 1324 : :
15 Su‘p , i Pins uset}l to set noise amp gain for
Noige Gain g the main and sub channels.
3 ii Connect a resistor between pin
50 L‘ 15/22 and reference voltage pin
09 Main ' 16/21 for the main or sub channel.
Noise Gain ii Gain  is  large with small
resistance; however, use 100Q or
more,
16 Sub : % % 3 Reference voltage pins for the
Reference @ b% w% .
Main 5.0 CND. main and sujb channels. Connect a
21 Reference 0.1u4F capacitor externally.
17 Sub Noise detection pins for the main
Noise Det. and sub channels.
50 Configure a parallel-resonant
50 Main ' circuit consisting of an inductor
Noise Det, and capacitor between pin 17/20
and pin 16/21.
Vec Pin uged to switch main and sub
channels, Connect this pin to the
. A micro controller, When pin voltage
12 Mode 05 y g is 1.8V or less, the main channel
Select ' - 13 is fixed ; When 3.2V or more, the
g sub chammel is fixed,
F'y When V=0V, diode input
. characteristics are obtained.
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KIA2017FN

PIN INTERNAL EQUIVALENT

PIN CIRCUIT/EXTERNAL TYPICAL VALUE
NO. PIN NAME VOIE’\I;J)%GE (INTERNAL R AND C VALUES PIN FUNCTION
ARE TYPICAL)
Voo
Ref (Main) Pin used to confrol sliding amount

for the man chamnel signal meter

S output. Adjust the signal meter DC
Lee) .
. B offset as necessary by connecting a
2. . . .
19| Slider > - 19)| resistor between pin 19 and pin?l,
= which is the main channel reference
[fal

voltage pin, and grounding the
resistor.

GND.
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KIA2017FN

Voary — Vin Vegsupy — VIN
8 8
7 Ta=25C v Ta=25C
— 6 —_ 6
2 2
5 - 5 _—
z TR AM(0%) = T Amcoz)
9 4 o /// AM(20%) g 4 vy /\ AM(20%)
2 “u ST/ A
= 3 L/ AM(40%) S a3 S AM(40%)
= féc/% AM(60%) S L%c/ ﬂ AM(60%)
1T 17 T T T [ 4 11 [ | .1 ] A
1 Z AM(BOZ) 1 //4 g AM(80%)
0 —1 | o il
0 20 40 B0 BD 100 120 20 40 80 80 100 120
INPUT VOLTAGE Vi (dBpV) INPUT VOLTAGE Vpy (dBwLY)
Veouaryy — Vi Veisupy — VIN
& 8
7 Ta=-40C 7 Ta=-40C
- B o6
& &
5 — 5
= = AM( 0 = =] AM(0%
% 4 ////‘\ AM%ZD%) % 4 ﬂ/ /’\ AMEZD;&)
2 fi 15 4 /
= 3 AM(40%) . 3 L a AM(40%)
= , //— v AM(60%) 5 //% AM(60%)
L AM(BO% g AM(80%
) // T (80%) . = o (80%)
| s
0 0
0 20 40 60 BD 100 120 20 40 60 80 100 120
INPUT VOLTAGE ¥y (dBuv) INPUT VOLTAGE Vyy (dBuV)
VC(MAIN) - Vv VC(SUE) - Viy
B a8
v Ta=85¢ v Ta=85C
—_ B —~ 6
= L
e 5 5
z A\ am(oz) 2 4 A an(oz)
= [~ /’ AM(20%) = e / AM(20%)
= A 17 /
= 3 = AM(40%) T 3 ] AM(40%)
" . LA e : PLoRIIR\ e
ey ° 1 L ¢
S ol e ™ 1
0 0
0 20 40 60 BO 100 120 20 40 60 80 100 120
INPUT VOLTAGE Vpy (dBpV) INPUT VOLTAGE Viy (dBuV)
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KIA2017FN

Vearany  — Vi Vepmany — Vi
8 g
7 Ta=25C 7 Ta=—40'C
. & ~ 8
Z =
5 = - 5
= =] am(0%) = L= AM(0%)
S 4 7 A AM(20%) g 4 7 AM(20%)
: 2 7
= 3 ;/’/ " AME‘IO%; ;é' 3 /‘/ A AM(AI-O%)
AM{60% L
g &2 4 o~ f./ \AM(EO%) 2 7 & = A/'\ ﬁggg
e ™ °
| =~ ) A
0 445;;’”“ 0 {
] 20 40 60 80 100 120 0 20 40 60 80 100 120
INPUT VOLTAGE Viy (dBuV) INPUT VOLTAGE Vyy {(dBuV)

IC temperature characteristics (Measure the
temperature characteristics of the IC by using

the resistor instead of the resonant circuit.) Veouny — Vi
<At room temperature vary Ri and Rz fo
obtain the same condition (Gain) as when the 8
resonant circuit is connected. 7 Ta=85'C
Ri : DC potential adjustment. = 8
Rz © Gain adjustment. = 5 ]
. R.//R, Z 7Y AM(0%)
Gain= “Re z 4 17 / AM(20%)
}5 3 v e 7 AM(40%)
: Sae a b
L 2 el )
— W el
-At high or low temperature adjust R; to DC ; 0 =1
Ry to the gain at room temperature. 0 20 40 60 B0 100 120
Shown below are the temperature characteristics INPUT VOLTAGE Viy (dBuV)
of the resonant circudt (temperature characteristics
of external components) under the above conditions.
Hys Vs, Vg — Vig
V(SUB)=2.0Vde FIX 8 Ve
V(MAIN) VARIABLE I
— Free =
MAIN 3 o .
5 — 5
o 4
-
SUB 5
0
—200 —-100 4] 100 200 0 1 2 3 4 51 6
Vi—Vg {(mV) Vig (V)
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KIA2017FN

Vepuy — Voo Vewup) — Veeo
8 8
- 6 Vi {dBuv) 6 Vi (dBuvV)
= L 120 Z 120
. |t T | L 100 | T 00
3 L 80 z 80
o
=
= 2 60 2 80
40 40
0 20 0 20
5 6 7 8 9 10 11 5 6 v 8 9 10 11
SUPPLY VOLTAGE Voo (V) SUPPLY VOLTAGE Vgo (V)
Veamimam) — Vee Veamisus) — Veo
8 li]
= 6 N
— Vi (dBuV) — V; (dBV)
<t 4 Y = 4
2 N AN A o ey =1 = N T Hi=20
% N 80 % e 80
> 2 = 2
40 40
0 0
5 6 7 8 9 10 11 5 6 v 8 9 10 11
SUPPLY VOLTAGE Voo (V) SUPPLY VOLTAGE Vgo (V)
Veamz(mam) — Vee Veamz(sugy — Voo
8 8
= 6 £ 6
= _
] =]
I 4 54
2 Vi (dBuv) n
£ S Vi (dBuy)
3 2 3 2
= — = T
[
‘\& 80 “\\ 80
120 1 120
5 B 7 8 e} 10 11

5 6 7 8 9 10 11
SUPPLY VOLTAGE Vge (V)

SUPPLY VOLTAGE Vee (V)
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KIA2017FN

Vepang  — Viw Veowary — Viw
8 8
v Re=1k0 v Re=1.5k0
= 6 - 6
\1 5 _,.\AM(D%] \: 5 T AM(0%)
g AT amizom g A LA 2o
5 01 A : ¢ "
§, 3 P AM(40%) § 3 // g Al aMia0%)
P 5 pa gl / M| an(soz) = 5 A L] /F\AM(BOZ)
) LA ‘/f/— AM(BO%) ) A —j P AM{BOZ)
0 \/ﬁmw./ 0 _ﬁudjl‘-/’
0 20 40 60 80 100 120 20 440 60 80 100 120
INPUT VOLTAGE Viy (dBgV) INPUT VOLTAGE Viy {dBuV)
Voprary  — Vv Vooman)  — Vin
8 8
7 Rg=2k0 v Re=5k0
- 6 = 6
\1 5 /?\ AM(0%%) i 5 A AM(0%)
£ 4 L LAY an(20%) g 4 LN o z0%)
3 % .7 3 AV
§, 3 /1/ d H\ AM(407) é 9 / /’/ AM(403)
S // [— /,r AM(80%) =, e et AM(50%)
LT atson) 2t AM(80%)
(l] e /J./-"""'_ (1) ~
0 20 40 60 80 100 120 20 40 60 80 100 120
INPUT VOLTAGE Vyy (dBpv) INPUT VOLTAGE Vpy {dBV)
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