KEL

SEMICONDUCTOR

TECHNICAL DATA

KIA2074FF

KOREA ELECTRONICS GO, LTD. BIPOLAR LINEAR INTEGRATED CIRCUIT

ADVANCED RF PROCESSOR

KIA2074F is an advanced RF processor for car tuners.
An FM front end and AM tuner are internal parts are
drastically reduced.

Car tuners with both FM/AM require only the KIA2093F
post—stage advanced FM processor and KIAZ074F to realize
a tuner with very high-quality performance.

FEATURES S T
FM Front End Block 2 L0203
- Balanced Mixer B2 12.0£0.53
+ Voltage-controlled oscillator {(VCO) ¢ ETE0R

- VCO Buffer Output. i 0.3640.1

e i i 2 0.1+0.1/-0.05
- IF Amp k_ Lol o 4 T w0z
+ Advanced narrow linear AGC (NLA) G mwo.la/ -
+ Band switching e

QFP—48 (1014-0.80)

AM Tuner Block
+ Up Conversion Double

« AM Detection.

Super Heterodyne
+ Balanced Mixer 1
- Balanced Mixer 2
+ VCO with auto level control (ALC)
+ VCO Buffer Output
+ Oscillator
+ IF Amp.

+ Field strength detection.
« IF Count Output by request, and IF output

for AM stereo decoding

- 3D Output

- Automatic gain control (AGC)

- IF AGC speed-up

+ Operating supply voltage @ Vopr=8x1V

MAXIMUM RATINGS (Ta=25T)

CHARACTERISTIC | SYMBOL | RATING | UNIT Fig.t POWER DISSIPATION (Pp)-
OPERATING AMBIENT TEMPERATURE (Ta)
Supply Voltage Vee 10 v @ When installed an 50x5051.6mm printed
Lo . circuit board with a copper pattern area ratio
Power Dissipation {Note) Po 890 mwW 1500 @ 181 only
~ 1390
Operating Temperature Topr -40~85 © E i
Storage Temperature Tatg -55~150 T - lggg N
m =
Pin @& Flow Current In 3] mA 500 \é\\ ™~
[ \\
Pin @ Applied Voltage V (Rea) 6 v N
0

Note : When using at temperatures higher than 25T,
maximum power dissipation decreases by 7.12mV
for every 1C over 25T, Ta (C)
See Figure 1 for the relationship between the
power dissipation and the ambient temperature
when using.

0 25 50 75 100 125 150
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KIA2074F

FEATURES

FM Front End Block

- The Balanced input-type mixers, which do not require a balun coil, offer improved
intermodulation distortion while improving total IP by 10dB over the conventional level.

" Total IP=115dBuV(Typ.) when 35KI1895+KIA2074F
. JIS dummy input terminal requlation
Replace the varactor with a fixed capacitor of a similar capactiance.

- Expancds the IF amp dynamic range and improves AMR and tweet interference characteristics
about 10dBuV avoe the previous product. Therefore, the RF AGC sensitivity can be set ag
desired without AMR deterioration.

. Field strength where AMR deterioration starts=80dBaV (Typ.)

+ The pattern and wiring can be designed more freely because the VCO buffer output drivability
is Improved.

» With 630Q/15pF load, =110dBuV (Tvp.)

- Incorporates an advanced NLA. The NLA uses the signal meter output {a means of detecting the
field strength of the target station) to control the synthetic output from the wide AGC detected
from the signal in the RF amp bandwidth and the middle AGC detected from the signal in the
mixer bandwidth. This improves sengitivity rejection, the result of near—detuning interference,
while improving the IM distortion over a wide range up to far-detuning interference.

AM Tuner Block

+ Because of the up conversion, KIAZ074F is compatible with LW reception.

+ Because of improved cross modulation distortion at balance mixer 1 and 2, and the effective AGC,
the overall cross modulation distortion matches the distortion obtained by the down conversion.

» S/N=20dB (Typ.) when Vd=40dBuV EMF, Vu=100dBuV EMF, 4F=400kHz

+ Although the dynamic range is expanded without a ceramic resonator, the signal meter output

operates without malfunction caused by far-detuning interference.
. Signal meter output dynamic range=80dB (Typ.)

+ The noise convergence can be set as desired.

+ Supports an SD output pin for memory scar.

+ The SD output and the IF count cutput are synchronized. The detection sensitivity for the field
strength cna be set anywhere within the signal meter output dynamic range.

+ The request function operates at a seek and the IF systermn supports two types of AGC speed-up.
Thus, the response of the distortion ratio, SD output, and IF count output are balanced at both
low FM and high AM signal strengths.

v THD=-40dB {Typ.) at 100Hz, 80% AM
» 8D output and IF count output generation time=12ms (Typ.)

+ For compatibility with Motorola-type AM stereo recption, the C/N of the AM VCO is improved

and the quality of stereo S/N matches the down conversion stereo S/N.
D 3/N=42dB (Typ.) when Vi=74dBuV EMF, AM=400Hz/30%
¢ foL=200Hz, -18dB/oct. wigthing

+ The VCO buffer output is a single output pin type that is connected to both AM and FM VCOs
by switching. External switches are not necessary., As with the FM front end block, pattern and
wiring design freedom is improved because of the single output pin and better drivability.

: With 6.8kQ/15pF load=110dBuV (Typ.)
+ Oscillation tolderance in relation to the crystal oscillator is improved.
© With standard crystal, additional series resistance when the mixer gain starts to drop=620Q(Typ.)

1999, 1. 11 Revision No © 1 K& 2/17
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KIA2074F

PIN NAMES

PIN NO. PIN SYMBOL PIN NAME
1 Mixer out 1 Mixer output 1
2 Mixer out 2 Mixer output 2
3 AM RF AGC Trimer AM REF AGC trimumer
4 FM-AM Reference FM/AM reference voltage
5 FM IF Amp. in FM IF amp Input
8 FM IF Amp. Bypass FM IF amp bypass
7 AM 2'nd Mixer Bypass AM 2'nd Mmixer bypass
8 AM 2'nd Mixer in AM 2'nd mixer input
9 Vea Vea
10 NC
11 AM 2'nd Mixer AGC AM 2'nd mixer AGC
12 FM IF Amp. out FM IF amp output
13 AM 2'nd Mixer out 1 AM 2'nd mixer output 1
14 AM 2'nd Mixer out 2 AM 2'nd mixer output 2
15 AM OSC Reference AM oscillator reference voltage
16 AM OSCE AM oscillator feedback
17 AM O5C-B AM oscillator oscillation
18 NC
19 NC
20 NC
21 Gnd 2 Ground 2
22 AM TF Amp. in AM TF amp input
23 AM IF NF AM IF amp NF
24 AM IF AGC AM IF amp AGC
25 AM Det, AM detector
26 NC
27 AM AF AM detector output
3] AM Request AM TF count request
29 Vees Vee
30 AM Meter AM meter output
31 AM 5D out AM station detector output
32 AM 5D Trimer AM station detector trimmer
33 FM VCO FM VCO
34 FM-AM VCO Gnd FM/AM VCO ground
35 VCO out VCO output
36 VCO Vcc Vcc for VCO
37 AM VCO Reference AM VCO reference voltage
38 AM VCO AM VCO
39 FM Mixer in 1 FM mixer input 1
40 FM Mixer in 2 FM mixer input 2
41 FM AGC (FET) out FM FET damping output
42 FM AGC (PIN) out FM antenna damping output
43 Cmd. 1 Ground 1
44 FM AGC Trimer FM AGC trimmer
45 AM AGC (PIN) out AM antenna damping output
46 AM Wide AGC In AM wide AGC input
47 AM AGC (FET) out AM FET damping output
48 AM 1'st Mixer in AM 1'st mixer input

1999, 1. 11 Revision No : 1 KEE 417



KIA2074F

ELECTRICAL CHARACTERISTICS

FE Block (Unless otherwise specified, Vee=Vear=85V, V=0V, Ta=25C, fi=98.1MHz CW,

Ve 10dBaV, V=35V, Vigpa=5V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN, | TYP. | MAX., | UNIT
supply Current With No oo | Vne-20dBuv 0 | 50 | 82 | mA
Signal Input

. _ VollF) _
Overall Gain Gv Gy = R Vi=80dBuY 28 31 34 dB
N
IF Maximum Output Vomrs - 113 118 123
VCO Output Vomeeorn | Vin=80dBuV 103 110 115 ARV
o
Middle AGC Sensitivity Vamaco | When Voun)=1.5V 79 83 87
Wide AGC Sensitivity Veswase | =100 1MHz CW 85 89 93
NLA Sensitivity Vamra) Votant)=3.0V 0.8 1.0 1.2
Maximum Antenna
Darping  Output VoM iants 5.0 55 6.0 A%
FET Damping Saturation Output Vosren - - 0.1 0.2
AM Tuner Block (Unless otherwise specified, {5=999%kHz, Vs=74dBgV EMF, AM=400Hz 30%,
Vcc:V002:8.5V, TEFZBOC, VTZSV)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. | UNIT
Suply Lunent With No g | Vd=-20dB4V EMF Excluding 9| | ™
1gnal mpu 235K1001 and mA
Supply Current Iec Vd=130dBgV EMEF CW | 15VZ237 Iec - 65 -
Detection Output Signal - 150 180 210 | mVome
Signal to Noise Ratio 3/N AM=400Hz 30%—0% 49 34 - dB
- -50 -43 dB
THDI i = w32 07| %
- -44 - dB
= Q,
Full Harmoric THDZ | AM=00Hz - 80% — (w083 ] - %
Distortion Ratio THD3 AM-A00HZ 8% || (a6 | ooy | ae
Vd-130dBuV EMF — T T d]03
- 0
THD4 AM-100Hz 80% —— 20—
Vi Va=40dBgV EMF 0.6 1.1 14
Meter Cutput Vi Va=80dBuV EMF AM=0% 2.2 2.8 34
Vs Va=120dBuV EMFE 59 6.2 85 v
Request Threshold VinReq) When Vogee)=106dBuV 09 1.2 15
SD Sensitivity Vsism Vosm=Vee 30 3 40 (;]E]?\J/LI?‘[
IF Count Output Vourc Vikeq)=0V 103 106 109
- dBuV
TF Gutput Vous V tReq)=—5.0V 103 | 106 | 109 EME
VCO Output Varvcor am - 104 109 114
Usable Sensitivity us S/N=20dB, AM=400Hz, 30%—0% - 26 - dBiV
Max Sensitivity MS Signal=-10dB - 22 - | EMF
Noige Convergence NC 0dB=Signal, V4=74—-20dBgV EMF - -43 - dB
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KIA2074F

DESCRIPTION OF PIN FUNCTIONS
(Pin voltage are typical values when, Vee=R5V, Ta=25T test circuit, no AC signal)

KEL

PIN VO INTERNAL EQUIVALENT CIRCUIT/
PIN NAME % INTERNAL STANDARD VALUE PIN FUNCTION
No. {(INTERNAL R, C TYPICAL VALUES}
FWAM
— FM Mixer and AM 1'st
1 | Mixer out 1 85/85 Veen Mixer output pin Externally
| x cormect a 10.7MHz IFT
6
i ¥ ! 2 {eg. Toko TKL-1021) and a
T cormmon AM/FM ceramic
T i i } filter. At FM reception, the
| , . .
2 | Mixer out 2 | 8585 7% o= i ftvIAll\/ISt mlxzr s $Sa1211\e/1d'
reception, the
I ') mixer is disabled.
Fy % ‘\
FM Mixer
39 inl 1070 " FM mixer input pin.
Externally connect an RF
1 2 I tuning coil or similar by
40 FM Mixer 1.0/0 capacitive coupling.
in 2 e
— , . . .
" AM st 03 :ﬁ SM 1 :ltl mixer nput D]g;
Mixer in I al};it)em ¥ cormect an
Yoo
4 Cormmon reference voltage
5 FM-AM 42/58 supply for the AM and FM
- Reference - blocks Externally connect a
5 capacitor.
1999, 1. 11 Revigion No @ 1 7T




KIA2074F

INTERNAL EQUIVALENT CIRCUIT/
I;T PIN NAME VCL(;FDAGE INTERNAL STANDARD VALUE PIN FUNCTION
' {INTERNAL R, C TYPICAL VALUES)

FM IF amp input pin.
Externally connect a ceramic
filter. If the dedicated 1'st
cerarnic filters are used for
FM and AM, externally
commect a 680Q -matching
registor between this pin

P veer and pin 6.

7508

5 | FM IF Amp. in 2/0

o e FM TF amp input bypass pin.
Externally connect a capacitor
| to the external ceramic filter

grounding point.

FM IF Amp. 2/
Bypass |

FM IF output pin. Externally

5
—
|}
12 | FM IF Amp. out | 3.2/77 x an .
cormect a ceramic filter,

AM RF AGC smoothing and
sensitivity setting pin

Externally connect a capacitor
and resistor. The higher the
_ijgl registance the higher the RF
AM RE AGC 10kG ﬁl;» AGC sensitivity. Starts
3 0/0.1 . operating at around 0.7V,
&

. |
Trimer When setting the time

N constant of the capacitor and
registor, set in accordance
with such factors as the
strong field distortion and
attack recovery time.

101F

Power line for the FM block
NLA and IF amp, and for the
AM block 17st mixer, 2'nd
mixer, and oscillator.

9 | Vea 8.5/85 -

1999, 1. 11 Revision No @ 1 KEE 8/17



KIA2074F

PN VO CE INTERNAL BQUIVALENT CTRCUTT/
No PIN NAME i INTERNAL STANDARD VALUE PIN FUNCTION
' PVAM (INTERNAL R, C TYPICAL VALUES)
6200 AM 2'nd Mixer input
2010 '@ bypass pin.
AM 2nd EMF Veer Externallly connect a
7 Mixer Bypass /3.5 T ol capacitor to the external
o N ceramic filter grounding
o point.
b
I o T a8
/200
7 N I A e { AM 2'nd mixer input pin.
g | AM 2nd 0/35 i I | Externally connect a ceramic
Mixer in = T 7 filter,
; .
i g AM 2nd mixer AGC
Voo N smoothing pin.
. 2 Shortens the time constant
11 I\A/IM 2 TGC /4.8 ¥ at a seek.
er Externally connect a
| " o capacitor between this pin
. ]’ and pin 4.
Eg;_ 4.7uF
AM 2'nd } N }
13 Mixer out 1 8.5/85 prL» o
| 13 1) AM 2'nd mixer output pin.
[ Externally connect a 450kHz
I IFT and damping resistor.
, B y—
14 I\AAM 2nd 85/35 e
ixer out 2 =L
A
1999, 1. 11 Revision No @ 1 9/17
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KIA2074F

PIN VOLP’IFIXCHE INTERNAL EQUIVALENT CIRCUIT/
No PIN NAME W) INTERNAL STANDARD VALUE FUNCTION
EM/AM (INTERNAL R, C TYPICAL VALUES)

AM oscillator reference voltage

15 ﬁl\f OS¢ 0/4.7 supply. Externally connect a
elerence capacitor,
&
7
P AM oscillator feedback pin.
18 | AM OSC-E| 0/25 g oo ! Externally connect a capacitor.
15 16) {17
BBpF Cﬁ/ 15pF CH . .
I I AM oscillator pin. Externally
] I cormect a kinseki HC-47/U-8
17 | AM OSC-B| 0/3:2 5 . k!DIJC—‘LS/U—S crystal and a capacitor for
Ejﬁf e positive feedback.

Ground line for the 2'nd mixer,
21| Gnd. 2 0/0 oscillator, IF amp, detector, meter,

SD, and reference power supply.
1989, 1. 11 Revigion No :

1 KEL
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KIA2074F

PIN
No.

PIN NAME

VOLTAGE

FMVVAM

INTERNAL EQUIVALENT CIRCUTT/
INTERNAL STANDARD VALUE
{INTERNAL R, C TYPICAL VALUES)

FUNCTION

22

AM IF
Amp. In

0/36

23

AM IF NF

0/36

24

AM TF
AGC

0/2.1

25

AM Det.

AvS

T— Yooz

0/3.6 I

27

AM AF

y
3

0/2.1

29

Veea

0/85

?‘l}q\hc
5

(2d) aMin

KIARO?SF

AM TF amp input pin.
Externally connect a cerarmic
filter.

AM IF amp NF pin. Externally
commect a capacitor, one end of a
450kHz coil, and a resistor for
setting the noise convergence.
The higher the resistance the
lower the convergence.

AM IF amp AGC smoothing pin.
Shortens the time constant at a
seek. Externally connect a
capacitor.

AM detector bandwidth setting
pin. Externally connect a 450kHz
coil.

AM detector output pin.
Externally connect a capacitor
and resistor for detection. Output
goes to the AM distributor input
pin of the post-stage FM
processor KIAZ093F,

Power supply pin for the AM IF
block and band switching pin.
When set high, switches to AM.
When set low, switches to FM.
Externally connect a capacitor,

30

AM Meter

0/0

Vecs

10k{}

AM
Meter—out

@8 M

Meter—out

)
44

1

AM/FM

Meter—out

AM meter output pin. Directly
cormected to pin 35, the meter
output pin of the post-stage FM
processor KIA2093F. Enables
AM/FM meter output on the
same pin. When set to FM,
operates as NLA input pin and
uses the metr output signal from
the FM processor fo control the
RE AGC output level. When
using the KIAZO74F
independently, externally connect
a 10kQ resistor to pin 30.

1999, 1. 11
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KIA2074F

PIN

PIN NAME

VOLTAGE

FVVAM

INTERNAL EQUIVALENT CIRCUIT/
INTERNAL STANDARD VALUE
(INTERNAL R, C TYPICAL VALUES)

PIN FUNCTION

28

AM
Request

0/0
or 5

Rz=10k0
Voo Reguest

31

AM SD
out

32

AM SD
Trimer

0/1

%fm‘\

@TE/
—p!
777
85/85 A{i_‘

3000

Veee

AM IF count output request
pin. Pulling this pin down
below 2.0V requestes the IF
count output and the stop pulse
output, and shortens the 2'nd
mixer AGC and IF AGC time
constants.

However, the TF count and the
stop pulse are not output when
the input field strength is lower
than the seek sensitivity.
Pulling this pin up to over
2.0V obtains an IF output of
106dBuV for the AM stereo
decoder (eg, Motorola Japan
MC 12020VM) and allows a
direct connection through an
external capacitor,

AM station detector stop pulse

output pin. Externally connect a
pull-up resistor of at least

10k Q. For operafing principles,

see the descriptions for ping 28
and 32,

Seek sensitivity setfing pin for
the AM station detector.
Externally connect a variable
registor. If meter output
exceeds the voltage set to this
pin (pin 30 voltage), the IF
count output and the SD output
are held in wait state.

1999. 1. 11
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KIA2074F

PIN VOLP’E’{CE INTERNAL EQUIVALENT CIRCUIT/
No PIN NAME W INTERNAL STANDARD VALUE FUNCTION

' (INTERNAL R, C TYPICAL VALUES)

FVEAM
FM VCO oscillator pin.
33 | FM VCO 2.4/0.4 it Externally connect an
& ” T[ oscillation coil.
3 YCO out
FM-AM — T
34 VCO Cnd 0/0 —— 4 FM and AM VCO gound pin
35 34 é‘é
35 | VCO out | 59/59 M Z“d‘AM VCO buffer
x| & i X gound pin.
A A A A
36 | VCO Vee 85/85 7 FM and AM VCO output pin.
Y
AM VCO ;1_![ ¥ __;Q FM VCO, AM VCO, gmd VCO
37 Reforence 0/5.7 o buffer power supply pin.
g - Externally connet capacitor.
bl
¥eo AM VCO oscillator pin.
38 | AM VCO 0/5.7 Externally connect an oscillator
coil.

1989, 1. 11 Revision No 13/17
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KIA2074F

PIN
No.

PIN NAME

VOLTAGE

FMVEAM

INTERNAL EQUIVALENT CIRCUIT/
INTERNAL STANDARD VALUE

(INTERNAL R, C TYPICAL VALUES)

PIN FUNCTION

41

FM AGC
(FET) out

8.7/6.7

42

FM AGC
(PIN) out

0.2/0.3

43

Gnd. 1.

0/0

44

FM AGC

Trimer

0/0

100k0

vt —

Veo }—@Q
5y

il o gl
irire

g

ik

0.047uF

KTCR71R

Ry
Ve

o
KDB172

Al HH
0.1uF

Lall

¥ 1000

| § a
KTK126 Eﬁ L

s

el
.

L Voo

10%0

GND.1

_F

FET damping output pin.
Externally cormect a pull-up
resistor of at least 22kQ, a
capacitor, and J-MOS FET
(eg, ASK126).

The FET damping starts at
the same time as antenna
damping using the PIN diode.

Drive pin for the FM antenma
damping PIN diode

(eg, 15V172) for current
amlification, externally connect
a 25C2712GR or equivalent
transistor. For smoocthing,
connect a capacitor. This FM
damping starts at the same
time as the FET damping.

Ground line for the FM NLA,
FM ref, FM IF amp 1, AM
1'st mixer, and AM REF AGC.

RF AGC wide bandwidth input
pin fr RE signal. Set the
sensitivity by the external
capacitor value. The lowr the
capacitance the lower the
operating sensifivity, AGC
starts operating when this pin
exceeds around 83dBupV. This
pin also sets, by the DC
voltage level, the middle
bandwidth AGC operating
sensitivity detected by the
mixer output pin. The
operating sensitivity is set by
the divisor ratio of the
external resistor connected
between the Ve and GND.
When the level of this pin is
around 0V, the sensitivity is
maximum; at around Vcg, the
sensitivity is minimu. The
resistor cormected between this
pin and GND should be 100kQ
or below.

1999, 1. 11
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KIA2074F

PIN

PIN NAME

VOLTAGE

FVVAM

INTERNAL EQUIVALENT CIRCUIT/
INTERNAL STANDARD VALUE
(INTERNAL R, C TYPICAL VALUES)

PIN FUNCTION

45

AM AGC
(PIN) out

0.2/0.3

46

AM Wide
AGC in

Veey

0/~

Yoz
45

A W N

‘\
§ g
i o
47

47

AM AGC
(FET) out

0/4.7

EDV172

Drive pin for the AM antenna
damping PIN diode

(eg, 16V172). The maximum
output current is 1400pA{Typ.).
Wide bandwidth AGC input pin
for inputting RF signal.

Directly connected to the RC
on the collector side of the
J-FET cascade transistor. AGC
starts when this pin reaches
around 108dBuV. The AGC
sensitivity can be lowered by
reducing the above-mentioned
RC wvalue. Conversely, to raise
the sensitivity, connect this pin
to the collector of the cascade
transistor and connect a
resistor between this pin (46}
and pin 47. (Because when the
resgistance or capacitance is
increased the cascade transistor
is set in the direction of
saturation.)

The J-FET {eg, 25K1001)
damping output pin. Externally
connect a Z25C2712GR or
equivalent J-FET. For
smoothing, connect a capacitor.
The AGC sensitivity is set to
the same level as the antenna
damping.

1999, 1. 11
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KIA2074F

APPLICATION CIRCUIT (RF PROCESSOR BLOCK)
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KIA2074F

APPLICATION CIRCUIT

FM
FM Band =D M
Request Lout in Rout Voo Voo Mode—cut  Select out Request
0 i@ [ po 13 4B @
||
I 22k0)
0LF s 2700pFT_|
- .
9: 8 | 37 oiiz| 2L EL AsL3
B o= | o= << | 3 z =
I I =] 171 < <
N ] . 10kD
=1 s = |
] o= ——} |
3 = 1]
a2 = 0.04%uF
& €3 20— 9—18—17—6—(9
L AMin R GND Vee  BPD () PC FD1 CSB912IF103
n Blas Noise Noise vCo
10uF Z ’ - Amp.—out
=
00dwF B 20 sep. P02 (13)
0.22F
I @ ODP Trimer Mode—oul @
ek QOLWF
TR 28 pr9 Teier PNRi (11
i 0AuF e
i Band —
e 29 NACC Trimer 10 E
3.3l
§—L @ TPW Trimer Compo. @
2200pF A7pF
g R e @ AF gm
Hold Trimer s
6210
B3 B D
470pF out
+ 120%0
A @ 5DS Trimer Request (B
100k
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