KE E SEMICONDUCTOR KIA6032AN/AF

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

3V AM/FM IF+MPX
(for Digital Tuning System)

KIAGO32AN/AF are the AM/FM IF+MPX system
IC’s, which are designed for DTS radios. w
These are Included many functions and these can be
usged for digital tuning system with IF counter.

L 4
FEATURES
‘Built-in AM/FM IF stereo PLL multiplex decoder.
+ Suitable for combination with digital tuning system
which is included IF counter. Bonoodnonont
* One terminal type AM/FM IF count output {(auto stop
signal) for IF counter of digital tuning system. r uuuuuuuuuuuu
{FM : 10.7MHz Changeable by ! 12
1.3375MHz(1/8 dividing)} external switch

AM  450kHz

* Built-in mute circuit for IF count output.
It is controlled by the if request signal from digital
tuning system.
pin @ level ! high — come out NDIP—-24

low — non output

© Adjustable for IF count output sensitivity by external
resistance of pin @,

+ For adopting ceramic discriminator and ceramic resonator,
it is not necessary to adjust the FM quad detector circuit
and MPX VCO circuit. ; # 1

- Built-i : ieu Sy o = “ﬁ;ﬁ?—h,
Built-in one terminal type AM low cut circuit.

+ Operating supply voltage range. e e L

Veo=1.8~80V (Ta=25T)

g
=

MILLIMETERS
B2 0.2
B8.4+0.2
3.540.2
1.0+0.1

0.46+0.1
0.51 MIN
42403

3.0£0.3
1.778
0.25+0.1/-0.05
)
0 — 15

@|H (2o m|alr|e|o@|e

A DIM MILLIMETERS
MAXIMUM RATINGS (Ta=25%C) fnangenpnpni ST esies
CHARACTERISTIC SYMBOL | RATING | UNIT | = L
i % D 0.4+ 0.1
Supply Voltage Vee 8 v L EEEEEL LD g Ovlgzlﬁ%
1 1z b8 0.525+0.2
LED Current Irrp 10 mA F 10
T 0.15+0.1/-0.05
LED Voltage Iiep 8 v
KIAGO3ZAN P 1200
Power Dissipation (Nz te) mwW
2
KIAG032AF 400 MFP—24
Operating Temperature Topr -25~T75 T
Storage Temperature Tatg -55~150 C

Note @ Derated above Ta=25C in the proportion of
9.6mW/C for KIABU32AN and of 3.2mW/C
for KIAGBO32AF
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ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Ta=25C, Veo=3V, SWI—10kQ, SW3—OFF

FM IF: f=107MHz, Af=%225kHz, fm=1kHz
AM: f=1MHz, Mod=30%, fm=1kHz, MPX: fm=1kHz
CHARACTERISTIC SYMBOL C,?]‘%ESI,JI‘IT TEST CONDITION MIN. | TYP. MAX, | UNIT
Iec{FM) 1 V=0, FM Mode - 11.0 | 140
Supply Current mA
Tec{AM) 1 V=0, AM Mode - 105 | 135
Input Limiting Voltage Viim} 1 -3dB Limiting 41 46 51 dBy
Recovered Output Voltage Voo 1 Vim=20dBu 50 75 100 M Vims
Signal to Noise Ratio S/N 1 Vi=80dBg - 65 - dB
Total Harmonic Distortion THD 1 Vi=80dB - 0.2 - %
AM Rejection Ratio AMR 1 Vm=80dBu - 38 - dB
LED ON Sensitivity Vi 1 L =1mA 48 53 58 dBjt
V=80dBy, SWi— Vg,
v | IF Count IF frEn 1 S‘I;fg% ONM N - 10.7 -
Output MHz
IF =
AM | Freauency /8 IF f1/amED 1 Vin=80dB, SWomGND, 1y 0974 1 9975 13376
SW3—ON
Vi=61dBy, SWo—GND,
IF Count 7 Vi 1 s{% ON” ? %0 | 500 | -
Output mVp-p
Vm=61dBy, SW,—GND
Voltage 1/8 IF 1 ! ! 360 500 -
/i Vierew SWs0N
SWi—0, SW:—=GND, ~ 75 ~
SW3—ON
Fsens, SWi—510Q, SWy—>GND, _ 68 _
IF Count Cutput FM) 1 SW;—ON dBu
Sensitivity SWi—0, SWe—o Ve, _ 77 _
SW3—ON
SWi—510Q, WiV, _ 69 _
SW3—ON
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CHARACTERISTIC SYMBOL CgCS[?IT TEST CONDITION MIN, | TYP., | MAX. | UNIT
Gain Gv 1 V=26dBu 28 57 35
mMVms
Recovered Qutput Voltage Vob 1 Vi=60dBu 50 75 100
Signal to Noise Ratio S/N 1 Voy=60dBy - 41 - dB
Total Harmonic Distortion THD 1 Vin=60dBu - 1.0 - %
LED ON Sensitivity Vi 1 IL=1mA 21 26 31 dBu
. Local OSC Buff. Voss 1 fosc=1.45MHz 350 500 - Vo
OSCLAM,
Output Valtage fosc=2TMHz - 50 | -
IF Count Output Voltage Viram 1 Vi=39dBy, SW3ON 350 500 - mVp-p
SWi—0, SWo—oGND, ~ 9 ~
SW:—ON
SW1—510Q, SWoGND,
. - 2 | -
IF Count Output ]F(Z?\‘}S | SWiON 4 "
Sensitivity SWi—0, SWsVee, e | !
SW:—ON
SWi—5h10Q, SWe—= Vg, B 42 _
SW3—=ON
FM Mode - 06 -
Pin 19 Output Resistance R k&
AM Mode - 12 -
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CHARACTERISTIC SYMBOL crg{zcsgrr TEST CONDITION MIN, | TYP. [MAX. | UNIT
Input Resistance Rm 1 - 25 - k&
Output Resistance Rour 1 - 5 - k&2
Max. Composite Signal Vin MPX 1 L+R=90%, P=10% B 350 B v
Tnput Voltage {(STEREQ) THD=3% SW9—=LPF:ON 0 Ve
fm=100Hz - 42 -
L*R:135mes
Separation Sep 1 P=15mVms fim=1kHz 35 42 - dB
SW9-LPE:ON
fm=10kHz | - 42 -
Monaural THD = . - 2 -
Total Harmoric . Vm=150mV, (MONO) 0 y
. . _ _ 0
MPX | Distortion Stereo THD L+R=135mVms, P=16mV e _ 02 _
SWO—=LPE:ON
Voltage Gain Gv 1 Vm=150mVims  (MONQO) -5 -3 -1 dB
Channel Balance CB. 1 V= 150mVime  (MONO) -2 0 2 dB
Stereo LED ON V1(ON) . ] B
Sensitivity 1 Pilot Input mVrms
OFF Vi(OFF) 2 [§] -
. To LED turn off from
Stereo LED Hysteresis Vu 1 LED turm on 2 MVime
Capture Range CR. 1 P=15mV s - *13 ] - %
Signal to Noise Ratio S/N 1 Vm=150mVims  (MONO) - 78 - dB
1996, 12, 03 Revision No © 0 KEL 419
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EXPLANATION OF TERMINALS

DC VOLTAGE(V)
{at no signal)

Pin NO. ITEM INTERNAL CIRCUIT
AM FM
vcc@ii
1 AM RF IN { E 3.0 3.0
{
GND{ia)
Vcc@ é
-IF Count Output
Sensitivity Adjust 4
2 Terminal - -
+FM IF Divider j_‘
Control Terminal D
§ ¥y
enp I2) @
Voo!(s
® P 8 v
® |
3 | AM 0SC vexg 30 30
v
GND@
ec(5)
¥ AM =3
TOIm g a| § y
4 AM OSC OUT @ 27 3.0
{ {
anp (i2)
5 Veo 3.0 3.0
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DC VOLTAGE(Y)
Pin NO. ITEM INTERNAL CIRCUIT {at no signal)
AM FM
Voo () | ‘
6 AM LOW CUT lﬁ:i 23 23
anp (18} 0
You(5) jg %
7 AGC @ 0.25 0.35
gﬁrbﬁ
GND@ %
SEARCH I\DJODE : HIGH
{8)
8 IF OUT SW - -
GND
Voo ()
1.5k :
(9)
9 IF OUT . 3.0 30
0y
GND
Vcc®_
¢
" TUN LED v 0 ) )
(Tuning LED)
N (12)
1996, 12. 03 Revision No : 0 KEL 719
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DC VOLTAGE(WV)

Pin NO. ITEM INTERNAL CIRCUIT (at no signal)
AM M
1 ST LED ~ ~
{Stereo LED)
12 GND 0 0
13 R-OUT
1.0 1.0
14 L-0oUT
2.5
VCO
15 VCO 2.5 STOP
MODE }
LPE2 @8
-LPF Terminal for — 1
Synchronous Detector ‘
15 -Bias Terminal for 30 2.2
AM/AM SW Circuit
Vie=Voe — AM %
Vig=Open — FM P
LPF1
‘LPF Terminal for
17 Phase Detector 07 29
VCO Stop Terminal i ;
Vi=Vee =VCO Stop %
GND (12)
1996, 12, 03 Revision No 0 KEE
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DC VOLTAGE(V)
Pin NO. ITEM INTERNAL CIRCUIT (at no_signal)
AM M
e MPXIN 07 07
GND (12
Voo (s
AM
19 DET OUT ) ® 11 11
FM ‘
—AAAA
oD (2 |
)
Ve (5
QUAD
0 (FM QUAD Detector) w 24 2.1
| jﬂ
C G
enp (12)
Yee (s
21 AM TF IN 3 30 20
1
BY-PASS . s
AM IF AMP
2 IBY-PASS GND (12) I 2.3 2.8
FM IF AMP
1996, 12, 03 Revision No : KELC o
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DC VOLTAGE(V)
Pin NO. ITEM INTERNAL CIRCUIT {at no signal)
AM EM
Vee(s
@)
23 AM MIX OUT 30 3.0
GND@
Vcc@
5] %
24 FM TF TN 20 3.0
Pan
BY—
PASS@ C
GND@
1995, 12. 03 Revision No : 0 KE': 10/19
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COI. DATA (TEST CIRCUIT 1) & : SUMIDA ELECTRIC CO., LTD.

® : KWANG SUNG ELECTRONICS CO., LTD (Tel : 02)716-0034)

COIL NO § L Co Qo TURNS WIRE REFERENCE
(tH) | (pF) 1-2 | 2-3 | 1-3 | 4-5 (mim) {COIL NOG.)
() 4147-1356-038
Ti AM OSC TO6KH 288 - 155 13 73 - - 0.08 UEW
! ‘ ® KSA0406
(& 2150-2162-165
Ty AM IFT 455KH - 180 120 - - 180 15 0.08 UEW
’ ‘ ® KSAM303
T1 : AM OSC
VARACTOR DIODE
O]
®
Pin @
Voo ) Vi
TEST CIRCUIT 2 R S
’ ' —O %
L E hd‘ i i CC1
oy = Fey [z
= = S E
FM IF MIX BY- AM QUAD DET MPX LPF1 LPFR VCO L oUT E oUT
N OUT PASS IF IN ouT
) KIA6032AN /AF
AM AM IF IF
AM EF AM 0SC LOW COUNT COUNT  TUN ST
N 03¢ OUT Vee cUT AGC MUTE ouUT LED LED GND
L @ 3 %;‘ 5 ?ﬁa ) _ 8 @ @ @ 12
E 2 hE
T = Z Fe
5) T 77}77
Voce O +
@) -
5 5 2
Eﬁzé - =
R g g AM 0S¢ OUT
prs
COIL DATA (TEST CIRCUIT 2)
COIL NO ¢ L Co Qo TURNS WIRE REFERENCE
(¢H) | (pF) 12 |23 |13 | 4-5 (mm) {COIL NO.)
T AM IFT 76MHz 1.4 - 84 1 7 8 0.08 UEW o KSAMO0408
TRIMMER CONDENSER
O]
©
Pin
Voct1
1996. 12. 03 Revision No © 0 KEE
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APPLICATION NOTE

1. How to control the IF Count Output Signal (pin @ output)

AM FM
} t '
TUN TUN LED
LED
ON OFF
H Come out Non output
(8) 9 10 \E
Non output | Non output
A

[I' REQ

[F' OUT

“Whether or not there is the IF count output signal (pin®@ output) is determined

by the AND of the pin control voltage

In the condition of

V& and tuning LED on/off switching.

V8 ! High (Active High, V=08V{(TyDp.)
TUN LED @ ON(Vwz Vi+2dBe(Typ.))
the IF count output signal comes out from the pin @.
In the case of the Tuning LED function is not needed, it doesn’t matter the pin @ is opened.

-The output impedance of pin & is 1.5kQ {Typ.) {(cf. P.4)
Tt iz possible to reduce the TF count output signal level to add the resistance between the pin @ and the Voo line.

+The signal waveform is the rectangular wave, and the 500mVe-p (Typ.)

2. How to control the Divider of FM IF

M FM
IF T 7711/8 IF

Yoo GND or OPEN

Switch

(

Voo : 10.7MHz output

GND or OPEN : 1.33756MHz output (1/8 dividing)

1996, 12. 03 Revision No :
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3. How to adjust the IF count output sensitivity
~The IF Count Cutput Sensitivity (Search sensitivity)
can be adjusted by varying the IFF AMP gain for FM and
varying the Mixer gain for AM. This sefting is made by
changing the value of external resistance R2 which is

connected to pin @)

‘However, this is only possible at the Auto-tuning Mode.

(external voltage supplied to pin is at High level.)

The original again returns while receiving a broadcast
station (supplied voltage to pin is at LOW level.)

Voo
+ The Gain Loss of FM IF AMP
T T
R2 0 1/8 IF MODE —
0Q 10kQ (Note) % e
= IF MODE
F i Va
-20dB -1dB v —10
(10.7MHz) 7 /
MODE <
LIk ~20dB -1dB .
(1.3375MHz) % _ag Ve =8V
T Af=+22.5kHz
f=10.7MHz
I R N
0 5 10
R2 (kQ)
(Note)
- In the condition of the 1/8 IF Mode, it is possible to set up R2=<° (open)
- In the condition of IF Mode, it is necessary to set up the value of R2
under 10kQ. When the R2 is over 10kQ it is feared that the Mode is change
to the 1/8 IF Mode.
- The Gain Loss of AM Mixer
R2 0 -
=
oQ 10kQ =
v —10
w2
-16dB -1dB =] /
g _20 Voe=3V
Iz f=1MHz
Mod=30%
A T R
0 5 10
R2 (kQ)
1996. 12. 03 Revision No © 0 KELC 14/19
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4, AM Low-Cut Circuit
« The AM Low-Cut action is carried out by the bypass +
of the high frequency camponent of the positive-feedback
signal at the AM AMP stage.
The external capacitor : C6 by-passes this component.
- The cut-off frequency fr is determine by the internal
resistance 22kQ (Typ.) and the external capacitor C6 as ° e
following : ce

L 1 (Hz) 7;;7

T 9% £ %223 10°%Ch

- In the case of the AM Low-Cut function is not needed,
set up the value of C6 over 0474F. In the condition of
C62047uF, the frequency characteristic has flat response
at the low frequency.

5. AM Local Oscillator Buffer Qutput

- The output impedance of AM Local Oscillator Buffer Output pin (pin@) is 750Q
{Tvyp.) (cf. P.3)

- It is possible to reduce the output level to add the resistance between the pin @
and Ve line. The signal waveform is the rectangular wave, and the level is
S500mVp-p (fose=145MHz, Typ.) The higher local oscillation frequency (focs)
tobe, the lower buff output level to be owing to the load capacity. So, in the
case that it is connected to other circuits, take care of the input capacity of
these circuits and stray capacity of wire.

6. Tuning LED Driver and Stereo LED Driver.

+ The Tuning LED Driver and stereo LED driver don't
have current limit resistance shown in the right figure.
So, it is necessary to add the current Himit resistance :
R10, R1L

- Set up the values of R10, R11 to keep the drive
currents ID10, ID11 under 10mA.

10 i1
TUN LED ST LED
A A
R10 R11

Voo
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7. FM Detection Circuit
For the FM detection circuit, detection coil is able to use instead of ceramic
discriminator. Recommended circuit and recommended coil are as follows.
In this case, please take care the Vin{lim) falls a little.

Vee

TEST Co TURNS WIRE
Qo REF
FREQUENCY | (pF) 121231345 nm @)

SUMIDA ELECTRIC CO.,, LTD
2153-4095-189 or

10.7MHz 100 100 12 0.12 UEW KWANG SUNG ELECTRONICS
CO., LTD.
KSFD505

8. FM/AM Switch and Forced Monaural

L — * + ’ + Voo
Switch FM/AM switchover and stare/forced i 4% Q{Q i

monaural switchover are done by internal

PNP transistors ON/OFF which are conmected E veo AM ™
to pin and pin @ respectively. STOP

The threshold voltages of these PNP 17 16
transistors are Vth=Vee, and for switching, W
we recommend to use mechanical switch.

(Direct short to Vee line.)
In the case of the electrical switchover by

trangistor, set up Ve (saturation voltage 5

between collector and base.) }

50mV or less, otherwise there are some

cases that it does not become the AM mode FM/AM
and force monaural mode. When these external BIAS
switches are ON, the currents

which flow into pin and pin @ are 100uA and 20uA
respectively. {(Typical value at Vec=3V.)

(0 16

1996, 12. 03 Revision No : 0 KEL 16/19
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FM(IF) FM(IF)
Vop, Vno, THD, AMR, Vy—-Viy Vo, Vmvgim), lcc —Vee
Veg=3v _ 20 T
20|r=10.7MHz 2.0 _ 0 Von (0dB=75mVrms) g
Af=+22.5kHz = ; X
a 0 fn=1kHz Vop{0dB="75mVrms) - ,a ' 15 8
=] = o —
— 3 — —20 =
PX T
B _ag \fm\/_ Vy 2 = Jootem NP L 0 B
z, AN = z, = =
2 N ar) |10 5 o { =
N —40 >< \/ /f THD S & —40 T Vi (lim) 8
g8 N o & ra - L5
—60 i 1 Vop=80dBu, f=10.7MHz =
‘ = —60 ! A=+ 22 5kHz.Ioe: VN =0 B
Vvo = 1 kHz =)
—-80 | 4} I | I ] ] 0 ©»
-200 20 40 80 80 100 120 0 2 4 6 8 10
INFUT VOLTAGE Viy (dBu) SUPLY VOLTAGE Vge (V)
’g FM(IF) FM(IF)
E‘* Vop, THD—Af ¥ Vop, Vin(im) — Ta
N =1
T T T &) jas}
g 0 Vop (0dB=75mVyrns) &= 20 | ‘ | ‘ ‘
> =z,
- / N/ s S = Vop(0dB=75mVyms) L
& =
& =
o = Z
-1 / % = Yoo =3V
4 4 = O _ap f=10.7MHz
|V (=} = =+
. . L o s Af=+22.5kHz
5 —40 1] fo=1kHz
& voe=3V \ /H\ THD z A Vop:Vw =80dBu
= I o
= [V =80dB f 2 = ® —40
> " +76kHz ] /122.5kHz = —
- — g0 ffm=1kHz \ | - ] é IN(lim)
= =10 M1z N | o F 60 ]
B -300 —-200 -100 0 100 200 300 & —40  -20 0 20 40 BO 80
(=] o
it CHANGE IN FREQUENCY Af (kHz) & AMBIENT TEMPERATURE Ta {'C)
<4
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AM E AM
Vop, Vo, THD, Vo=V é‘ Vep, THD — Mod B
— =
Veg=3v 250 Vio=av Vg = 100dB 1w E
20 |f=10,7MHz 2.0 g 1=1MHz N %l =
f=1kHz - = F= 1kHz P - z
— Mod=30% Von(0dB=75mV,ms)] | [ — - 200 . 8 =
3 0 > Z - 2
= 20 ~ = & 150 VO/D% Vi FEOTBH 6 %
2 - M| Mod=B0z| [THD 3 4 =
£ < — 1.0 = Vi =100dBj
g ] = E 100 4 o
B —40 o D P =
2 /] g = 7 2
R Mod=30%| | Vno o =) /] ] =
_gol 3 50 2
60 Vf 4 = = =Lt vy =60aBL =
| = THD ] =
-80 0 = 0 | 0
-200 20 40 60 BO 100 120 = 0 20 40 €0 80 100 Z
o )
INPUT VOLTAGE Viy {dBp) g MODULATION Mod (%) =
a1
E AM E AM
- -
E Voo, Lece — Veo E Vop — Ta
= ~ 20 = — =an
§ 0 Vop(0dB=75mVyms) é § ‘ | ‘ | ‘
! o Vop(0dB=75mVymg)
& 15 g 20
2 20 . 2
o I | " =
= el 10 H = 20
e { = e
= L e 5 E o
od=obs b -40 = z
= f=1kHz 5 2 = f= LkcHz
= -60 Vop:ViN =60dBg [} = Viny =60dB
= Teg:Viw=0 0o = 2 g0 Mod=30%
g 0 2z 4 6 a8 10 =) -40 -20 0 20 40 60 B0
o )
g SUPPLY VOLTAGE Vgg (V) g AMBIENT TEMPERATURE Ta (C)
R =
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MPX MPX
Sep. THD — Viy ¥ Sep. THD — fm B
= 60 -
Voo =3V
100 LrR=90% 5 ; & ;
@ P=10%
= = 1kHz S z2 1 =
80 / 4 E - Sep.L~R E
T T,
2 THD L.R = g 1 R-L R =
“ g0 : 3 w @
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