KE E SEMICONDUCTOR KIA2093FF

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

ADVANCED FM PROCESSOR

KIAZ093F is an advanced FM processor for car

tuners. Integrating IF, PNR and sterec deccder on a 4
single chip, KIAZ093F is designed to improve performance FTTEI eI
while drastically reducing extermnal parts and adjustment o S
steps. Car tuners with both FM/AM require only the =
KIAZ074F prior-stage super RF processor and KIAZ093F, % =
delivering excellent cost efficiency. as © =P
HHHHH HHHHH DIM MILLIMETERS
1 11 Al 10.0£0.2
AR 12.0£0.2
Bl 10.040.2
FUNCTIONS PE| 1edwor

[ 2.NE0.8

0.3520.1
0.10.15/—0.1

D

IF Block H%j‘@"”l m ||m=[ulr}l T ats
+ IF Limiter amp with passband set I SN 2Ee
- Quadrature FM detection T | 0.15+0.1/-0.05
+ High-speed field strength detection using internal main slider

+ Field strength detection using bottom peak detector
+ Field strength detection muting

+ Detuning muting using field strength detection muting _
- Station detection with speed-up QrP—44 (101OH)

+ IF count output by request

PNR Block
+ Signal delay
+ Signal retection
+ FM pulse noise detection
+ AM pulse noise detection
+ Over—deviation protector (QDP)
- Operating supply voltage © Veo=7~9V

otereo Decoder Block
+ Adjustment—free 912kHz PLL
- Adjustment-free pilot cancel
+ Full-geparation trimmer
+ Blend control using intemal custom-made slider
+ High-cut control using internal custom-—made slider
- 114kHz anti-birdie stereo decoder
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KIA2093F

FEATURES

Block Overviews
+ Exceptional cost performance compared to current FM processor (KIAG0T2AF)

Adjustment points 05 —2 {60% reduction)

Printed circuit board : Double sided— Single-sided (Y8~ cost reduction)

Number of electrolytic capacitors @ 8 —3 {About 50% reduction)

Number of external parts ©Around 100 —55 (About 45% reduction)
IE Block

- High-performance IF limiter amp with passband set and high-performance quadrature FM detector provide
excellent limiter sensitivity and AM rejection (AMR).

Because the limiter sensitivity is so high, and external IF amp between the two processors is not required.
When Vi(lim.)=16dBgV(Typ.) 1kHz, +75kHz Dev.

When AMR=50dB {Typ.) Vi=50~118dBuV

When AMR=70dB (Typ.) Vi=70~110dBsV

+ The temperature coefficient of the IF limiter amp is the inverse of that of the RF processor,
eliminating the conventional need for a thermistor for an external IF amp.

+ At application, obtains superior characteristics against tweet interference in the weak-to-strong field
strength range.

ANEZ +1dB{Typ.) at fr=96.3MHz/107MHz
AN=change in N at 98.1MHz

+ Remarkably low fo temperature deviation and station detection band width temperature deviation.

Afo = x15kHz (Typ.)
ABw(SD)=0kHz(Typ.) when Bw(SD)=130kHz, Ta=-40~857C

- A convenient, variable main slider is built in to set optimal field strength detection muting and station
detection based on field strength detector output. Also, to obtain optimal blend control and high-cut
control without deviation caugsed by external parts.

These functions can be set by a circuit with a single variable resistor for the slider amount setting,
thus reducing the number of adjustment steps.

- A convenient bottom peak detector output is provided to detect rapid changes in field strength obtained
from the slider oufput, and to detect multipath interference. The bottom peak detector output can be used
for controlling blend and high-cut.

+ The field strength defection muting sensitivity and the atfenuation can be set as desired. The detuning
muting attenuation is roughly proportional to the field strength detection muting.

- The station detector sensitivity and the bandwidth can be set as desired.
The sensitivity and bandwidth for the detuning muting bandwidth change to about the same degree as
station detection.
Moreover, an on-request speed-up can be achieved without additional parts.

- The IF count output can be set on/off by an external request.

PNR Block
- Pulse noise reduction achieves a 10dB-improvement over conventional noise reduction by using a stable
delay at the signal delay circuit and by the effective detection bandwidth of the noise pass filter.

- With AM pulse noise detection, the pulse noise reduction at weak field strength is equivalent to the
pulse noise reduction at medium field strength.

- An over—-deviation protector forcibly stops the operation of the trigger pulse at over-deviation and
prevents transition distortion caused by PNR malfunction.
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KIA2093F

Stereo decoder block

+ Because the adjustment-free PLL is used, VCO free-run frequency adjustment is not necessary.
The use of a 912kHz resonator can contribute to a low physical profile.

+ As the adjustment-free pilot canceler is a cancel loop independent of the pilot detector,
cancellation is improved by 10dB over conventional cancellation.

Pilot cancellation>=30dB (Tvyp.)

+ As a full-separation trimmer function is built in, high separation is achieved regardless of what
IF-stage external ceramic filters are combined.

Example : sep.>=40dB(Typ.) when BW=180kHz, three IF filters used, 100~10kHz£75kHz Dev.

- Because the blend control pin and the high-cut control pin can be controlled by a high-impedance
signal source, the processor allows the omission of an electrolytic capacitor for the time constant
even if the pins are directly controlled from the field strength detector output.

When controlling using the bottom peak detector output, neither side requires a capacitor.

+ As a custom-made slider is built into both input pins, an LED or diode is no longer required.

- Also, high-cut control no longer requires a high-cut capacitor but can be set using just on
external resistor.

- Because a cutoff-frequency-reduction-type high-cut is used after left and right separation,
quieting noise at a weak field can be effectively reduced with no interference to the blend control.

+ A 114kHz anti-birdie stereo decoder prevents birdie noise interference and improves inferference
resistance within the F1TZ band.
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KIA2093F

PIN NAME

Sg] PIN SYMBOL PIN NAME Elg PIN SYMBOL PIN NAME

1 HCT High-cut trimmer 23 Noise-Amp in | Noise amp input

2 IFAl Bias IF amp 1 bias 24 BPD Bottom peak detector
3 TFALn IF amp 1 input 25 PC Pilot cancel

4 HCC High-cut control 26 | PD1 Phase detector

5 Slide Trimmer | Slide trimmer 27 | VCO VCO

6 FSD Field strenah detector 28 | PD2 Pilot detector

7 BPDout Bottom peak detector output 29 | SD Station detector output
8 SDs Trimmer Sgiﬁiﬁrdaec’wr sensitivity 30 | PNRin Pulse noise reduction input
9 BC Blend control 3l | Compo. FM detector output

10| Hold Hold 32 | Mode-out Stereo mode output

11 | PNS Trimmer FSDf'system pqls:e HOi.S © 33 | IFC IF count output

defection sensitivity trimmer

12 ?ﬁligler E\ngctfgstzzls?giziyﬁiimer Request Request pin

13 gigmer Trigger pulse width trimmer 4F 4F detector

1| immer | AGC destoon sensvity trimmer| % | QU Quadzatue etector

15 | PNS Trimmer | | deteclor-system pulse noise | 57 | g Requlator

detection sensivity trimmer

16 | ODP Trimmer | Over-deviation trimumer 38 | IFAZout IF amp 2 output

17 GND Ground 39 TFAZin IF amp 2 input

18 Sep. Separation trimmer 40 IFA2 Bias IF amp 2 bias

19 | Voo Power supply 41 | IFlout IF amp 1 output

20 | Bias Bias 42 | GND Ground

21 | L L-channel output 43 | Muting Muting

22 | R R-channel output 44 | Veo Power supply

1997. 1. 3 Revision No : 0 K& 4/32



KIA2093F

BLOCK DIAGRAM
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KIA2093F

MAXIMUM RAGINGS (Ta=25T)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Veo 10 Y
Power Dissipation Pp (Note) 868 (IC only) mWw
Operating Temperature Topr -40~85 T
Storage Temperature Tatg -55~150 T

Note : When operating at temperatures higher than 25C, maximum power
disgipation decreases by 6.94mW for every 1T over 25T, See Fig.l
for the relationship between power dissipation and ambient
temperature during operation.

POWER DISSIPATION (PDe -

AMBIENT TEMPERATURE (Ta)

1500
—~ 1000
g B68
— ~J
n
= 500 \\

\
Y
0

0 25 50 75 100 125 150
Ta (C)
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KIA2093F

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vcc=8.4V,

Vi(Req)=5V, stereo decoder output monitor, Ta=25T)

11/Vi=10.7MHz/100dBaV, fm/Dev.=mono 400Hz/75Hz,

CHARACTERISTIC | SYMBOL CEECS&T TEST CONDITION MIN. | TYP. | MAX. | UNIT
FM Mode Supply Icc - Vi=-20dBuV, SW=A 45 55 68 A
m
Current Tece - Vi=-100dBuV, SW:=A - 60 -
Decoder Output Vo - 0dB=440mVrms -2 0 2 dB
Decoder Output B _ B
LR Deviation AV, SWa=L—R 1 0 1 dB
AM Rejection Ratio AMR - Dev =0kHz, AM 1kHz, 302 - 70 - dB
Vslide 0 Vi=-20dBgV - 0.1 -
Vslide 1 Vi=-50dBuV 0.3 1.0 1.7
Slider Cutput Vslide 2 - Vi=-80dBuV | Dev.=0kHz - 4.0 - Vv
Vslide 3 Vi=-100dBgV 5.1 6.0 6.7
Vslide 4 Vi=-110dBugV - 65 -
Multipath Detection Ve B 18kHz AM=(—rising B 60 B o
Sensitivity Sty When Vo(BPD)=-5% i
Limiting Sensitivity Vitgmon, - | Vi variable Foint Where - 16 - | dBuV
Vo 3dB
. e Vi variable Point Where
Soft Muting Sensitivity Vithm.z, Ve-3dB SWi-A 46 54 62 dBuV
Amount of Soft Muting | ATT{(soft) - Vi=-20dBgV, SW=B—A - 24 -
Amount of Detuning fi=10.7MHz
Muti dB
uting | ATT  108MH; WA ) 59 .
Station Detection {Detune) fi=10.7MHz
Bandwidth - —10.6MHz
Station Detector BWi=m Voisp==0—5V, SWi=L 105 135 165 kHz
Sensitivity Vissoy Dev.<0kiz | 58 64 70 | dBuV
variable
Request Sensitivity Vstrea - Vi{req.)=Variable, Dev.=0kHz 1.8 23 2.8 v
Mono Distortion Ratio THD{mono) - Dev.=22.5kHz - -55 -
THD{stereo) - L+R/P=27%/10% - -56 -50 dB
Stereo Distortion Ratio
THD{Sub} - L-R/P=27%/10% - -55 -
IF Count Cutput VolIFC) - Vilreq.)=5V, Dev.=0kHz 104 109 115 | dBuV
1997, 1. 3 Revigion No @ 0 7/32
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KIA2093F

CHARACTERISTIC SYMBOL C%%%[ET TEST CONDITION MIN. | TYP. | MAX. | UNIT
fm=1kHz
Stereo Separation Sep.(1kHz) - Lonly or Ronly/P=90%/10% 40 45 -
SWo=LL—2R and R—L
Mono S/N Ratio S/N {mono) - Dev.=75kHz—0kHz - 70 - i
Stereo /N Ratio SN | LAR/P=90%/10%0%/10% @ | 7 | -
(stereol)
Signal/Residual S/N _ SWe-BmA a7 19 ~
Carrier Ratio (stereo?) L+R/P=90%/10%—0%/10%
. : Det. - | o | -
HFPF Cutoff {C(HPF) _ Vo(HPF)-3dB pqlnt KLz
Frequency VillF), Vi(HPF) input | psp _ 75 _
. . fm/Dev.=400Hz/75kHz
gﬁf@ﬁdw SNGBNR | - | Vi(PN)=500mVano 6 | 6 | - | dB
tW=10uS, fi=1kHz
VilIF), Vi(PN) input
Dew;flt_lo_n Detection Ve(Dev ) ~ f/tWZIkHZ/lOuS, Dev. deviation ~ 90 ~ Kz
Sensitivity variable
Point where Vo{OSM)=0V
VilIF), Vi(PN) input
Gate Release Time tG - tW=10u5, - 53 - us
fi=1kHz Vo(PNR) monitor
oh- ATTHCH | - | ViHO=25V—19V 00 | 02 | 10
High Cuf; Control frm= 10Kz 4B
Attenuation ATT{HC?) - Vi(HC)=25V—1.1V 6 7 8
High Cutoff fe(HC) - | VA(HO)=0V, Vi(HPF) input - 43 - | KHz
Frequency
Blend Control ATTECL - Vi(BC)=25V—=17V L-R/P= 0 0.2 15 1B
Attenuation ATTHBC) - | wiBO=25v—0gv | 90%/10% | 93 | 32 -
Pilot Sensitivity Vsepror - fm/Dev.=19Hz/variable 1.5 2.4 3.2 kHz
Pilot Seqmtmty Hys - Vo(Mode) monitor - 4 - dB
Hysteresis
19Kz PLL CR (L) - | fm/Dev.=Variable/7.5kHz - 19 - %
Capture Range L
19kHz PLL ) o ) ) .
Capture Range H CR (H) fm/Dev.=Variable/7.5kHz 2.4 %
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KIA2093F

APPLICATION CIRCUIT....Japanese specifications (RF processor block)
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KIA2093F

TEST CIRCUIT
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KIA2093F

DESCRIPTION OF PIN FUNCTIONS
(Pin voltage are typ. values when Voc=85V, Ta=257TC, test circuit, no AC input signal)

INTERNAL EQUIVALENT CIRCUIT/
Pin PN PIN EXTERNAL PARTS TYP. VALUE
No. | Name |VOLTAGE (INTERNAL R AND C VALUES PIN FUNCTION
ARE TYP. VALUES)
Sets high-cut control cutoff
frequency. Set the cutoff
frequency using the absolute
value of the grounded external
resistor,
The lower the resistance,
L HCT L5 pin 17 GND pin 19 Vee the higher the cutoff
1 frequency. The higher the
o resistance, the lower the cutoff
o
2 frequency. To release the
i high-cut, directly ground this
pin.
9 TFAl 99 IF limiter amp 1 bias pin.
Bias ' 20ki) Ground this pin via capacitor,
fW G 9900
0
Pin 42 J b J Pin 44
GND 5 3 Vee IF limiter amp 1 input pin.
3 I Externally conmect a ceramic
3 IFAlin 2.2 =T filter. Incorporates a resistor to
S | D’—‘ SFEL0.7MS3A16-A allow matching to a 330Q
Vi -
ceramic filter.
1997. 1. 3 Revision No @ 0 KEE 11/32



KIA2093F

INTERNAL EQUIVALENT CIRCUIT/
Pmn | PIN PIN EXTEENAL PARTS TYP. VALUE
No. |Name |VOLTAGE {INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

High-cut control pin.

Driven by the voltage obtained
by dividing the bottorn peak
detector output with resistance.
Incorporates a high-cut control
slider. The amount of high-cut
peaks when this pin is around
0.8V,

4 | HCC 0

Q Sets pin 6 (FSD output) to its
optimal value. When the

Slide L 4 ) external variable resistor is set

5 | Tim | 05 > T ver 12| to 0Q,. the amount of slide is

mer ) M ! approximately equal to 0. The

EINHD 17 > higher the variable resistance,

4 5 B the larger the slide amount.

1000

Yy
A

Output the optimum signal
Pty meter signal as a voltage, Used
for the bottom peak detector,
soft muting, and SD. Adjust
using the external variable
resistor connected to pin 5

6 | FsD 0 {Slide trimmer) so that the
optimum value of around 2V
is obtained when using an
RE processor with

Gp=50dB (Eg:KTA2074F) and
with 10dBu#V on the front-end
anfenna terminal.

33k0

68kN
10k0
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KIA2093FF

Pin
No.

PIN

Name |[VOLTAGE

PIN

INTERNAL EQUIVALENT CIRCUIT/
EXTERNAL PARTS TYP. VALUE
{INTERNAL R AND C VALUES

ARE TYP. VALUES)

PIN FUNCTION

BPDout

SDS
Trimmer

0 Pin 17
GND

o o Pin 19

I WI VCC

y
r

BC

68k}

33ka
33k0

470p
S -

Qutputs bottom peak detector
voltage.

Controls pin 9 (Blend control)
or pin 4 (High-cut control).

Sets station detector sensitivity.
Externally connect resistors and
the capacitor. Set sensitivity by
dividing the slide output DC
voltage using resistance.

The threshold is 1V. The value
of the external resistors can be
fixed, as meter output from pin
5 (Slide trirmmer) is optimal.

Blend control pin.

Driven by the voltage obtained
by dividing the bottom peak
detector output with resistance.
Incorporates a blend control
slider. Output is completely
mono when this pin is around
0.8V,

1997. 1. 3
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KIA2093F

Pin
No.

PIN
Name

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUIT/
EXTERNAL PARTS TYF. VALUE
(INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

10

Hold

14

11

PNS
Trimmer

2.8

12

NAGC
Trimmer

Pin 17
GND

Fin 19 Vi

2200pF

A —

Composite signal hold pin of
the FM pulse noise reduction
block. Externally connect a
0.022¢F capacitor.

Setes the noise AGC operating
sensitivity and pulse noise
detection sengitivity of the
FSD-system FM pulse noise
reduction block. Externally
commect a capacitor and
resistor, The lower the
resistance the higher the
sensitivity, After setting the
sensitivity using this pin, set
the noise AGC using pin 12.

IE A
D
{13

2

o

?x

Y

) 4
h 4

13

TPW
Trimmer

c.oe2uF |
FHA—C)

Sets the noise AGC operating
sensitivity of the FSD-system
FM pulse noise reduction block.
Externally connect a capacitor
and resistor. The capacitor
should have a low temperature
coefficient. Becauge the higher
the resistance the higher the
operating sensitivity, the noise
AGC ig activated by white
noise with a stronger field.
Even if the pulse noise
repetition time shortens, the
level of the noise AGC
increases.

Sets the trigger pulse width of
the FM pulse noise reduction
block. Externally connect a
2200pF capacitor and a resistor.
The higher the resistance the
wider the frigger pulse.

1997, 1. 3
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KIA2093F

Pin
No.

PIN

Name

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUIT/
EXTERNAL PARTS TYFR. VALUE
{INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

14

NAGC
Trimmer

15

PNS
Trimmer

2.8

Pin 19
Voo

Sets the noise AGC operating
sensitivity of the FM
detector-system FM pulse noise
reduction block.

Externally connect a capacitor
and resistor. The capacitance
should have a low temperature
coefficient. Since the higher
the resistance the higher the
operating sensitivity, the noise
AGC ig activated by white
noige with a stronger field.
Even if the pulse noige
repetition time shortens, the
noise AGC level increases.

Sets the noise AGC operating
sensitivity and pulse noise
detection sensitivity of the FM
detector-systerm FM pulse noise
reduction block.

Externally connect a capacitor
and resistor. The lower the
resistance the higher the
operating sensitivity. After
setting the sensitivity using
this pin, set pin 14

(Noise AGC).

1997, 1. 3
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KIA2093F

Pin
No.

PIN
Name

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUTT/
EXTERNAL PARTS TYP. VALUE
(INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

16

oDp

Trimmer

17

GND

y 22k0
&

0.022uF

Pin 19 Vo

Sets the over-deviation
protector {ODP). Externally
connect a capacitor and
resistor. Indicates the output in
accordance with the amount of
FM deviation. Thig cufput is
used to forcibly stop OSM
operation of the PNR block,
thus preventing PNR
malfunction caused by
over—deviation. The higher the
external resistance the higher
the ODP detection sensitivity.

13

Sep.

29

19

Veeo

85

20

Bias

2.9

+

4 LOuF

}_.
;]7 —(g——O Ve

A

i
T}_M
50k

A

Pin 17 GND

Adjusts the full separation of
the FM stereo decoder block.
Connect an external variable
regigtor between ping 18 and
20.

Stereo decoder reference ground
pin for the FM stereo decoder
block. Externally connect a
capacitor between this pin and
GND. Note that low
capacitance reduces the
low—frequency full separation,
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KIA2093FF

Pin

PIN
Name

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUTT/
EXTERNAL PARTS TYP. VALUE
{INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

21

32

22

32

Pin 19 VCC

y

A

A

E
0.0154F

33k0 | A
2.3K0
»
Y
o)

BN
0.0154F

Pin 17 GND

FM stereo decoder left channel
output pin.

Externally cormect a
de-emphasis capacitor.

FM stereo decoder right
channel output pin.
Externally comnect a
de-emphasis capacitor.

23

Noige-
Amp in

1mH

4.7%40
2700pF

0.047uF

Pin 17 Pin 19
GND Voo

Subtracts from the DC
component of the FSD output
(pm6) the AM component and
the DC component
corresponding to the AM
component, Using a parallel
resonance circuit consisting of
an external capacitor and RL
between pinsé and 23, extracts
the target frequency component.
Prevents malfunction due to the
composite signal component.
When the DC component of the
FSD output is subtracted,
almost nothing is subtracted
apart from the resonance
frequency.

Subtraction is performed with
about 0dB of gain in the
resonance frequency.
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KIA2093F

Pin
No.

PIN

Name

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUTT/
EXTERNAL PARTS TYP. VALUE
{INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

BPD

PC

26

FD1

64

0.04%uF

Pin 17
GND o o

Pin 19

?& Voo

Bottom peak detector pin
comnect a capacitor between
Vee and this pin. The
capacitor is for peak detection.
The higher the capacitance the
longer the hald time. (The
attack time also becomes
slightly longer.)

Pilot cancel control signal
generating pin for the FM
stereo decoder block, Externally
commect a 0.047uF capacitor
between this pin and Vee.

Detects and oufputs the PLL
phase of the FM stereo decoder
block, Externally connect 0.1uF
and 1pF capacitors, and a
10kQ resistor between this pin
and Vce. The capacitors should
have a low temperature
coefficient and leakage current.

VvCO

28

PD2

54
iz E5CSB912IF103
o

3y
=2

Pin 19

¥
h 4

PLL adjustment-free VCO pin.
Externally connect a Murata
CSB912JF103 ceramic resonator.

Pilot detector pin of the FM
stereo decoder block. Externally
connect a capacitor of at least
0.22uF between this pin and
Vee. The capacitor should have
a low temperature coefficient
and leakage current. Pulling up
this pin to Vee disables the
pilot cancel and VCO, and sefs
the outputs, including pin 32
(stereo mode output), to mono
mode,
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KIA2093F

Pin PIN
No. Name

VOLTAGE

PIN

INTERNAL EQUIVALENT CIRCUTT/
EXTERNAL PARTS TYP. VALUE
{INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

7 SD

100Kk0

Pin
GND

17

Outputs DC from the station
detector. Externally connect a
100k Q pull-up resistor between
this pin and Vop. The polarity
of the pin is active high.

30 PNRn

36

3 Compo,

47pF

E 0. 1uF

Pin 17

J

Pin 19
v

GND
Pin 42 —W

Pin 44

GND

10k0

Vref —AAN—

1000

Voo

500k0

ref

Inputs the FM composife signal
obtained from the FM decoder.
Cormect a capacitor between
this pin and pin 31. Note that
low capacitance reduces the
low-frequency full separation.

Outputs the audio signal
decoded from the FM IF signal.
Externally connect a capacitor
between this pin and GIND to
eliminate carrier and other
signals unnecessary for the
next stage.

Mode-

2
3 out

VoD

22k

Mode—out

Pin
GND

Stereo/mono FM receive mode
output pin.

Externally comnect 22kQ =R
Z27kQ between this pin and
the Vpp. In stereo mode, around
0.6V is generated. In mono
mode, a Vpp—level output signal
is generated. In stereo mode,
cormmecting this pin to GND
forcibly sets mono mode.
However, pilot cancel, and the
VCO in the 19kHz PLL still
function.
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KIA2093F

Pin
No.

PIN
Name:

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUIT/
EXTERNAL PARTS TYP. VALUE
{INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

33

IFC

25

Request

g* VoD

IFC—out o——+

Ik0

3

A3

Ll
o]

1ol
4 Ppin 17
GND

From
—Com

Pin 19
Vee

IF count output pin.

This pin should be pulled up
by a 3.3kQ external resistor to
5V Vpp. In seek mode, set by
the request pin, a 109dBuV
(Typ.) IF counter signal is
output to this pin. When not
used, leave this pin open or
commect to Vop.

Request pin.

This pin is connected to the
microcomputer. Pulling up to
3.3V (Typ.) or higher sets
normal reception mode. Pulling
down below 3.3V (Typ.) sets
seek mode. In seek mode,
station detection speed-up is
enabled,

A4F

Pin 42 VCC Request

signal

A

A

()
9]
X’_._/_"_\_'_f
7N

0.1uF

F

6.3kf}
ot
lall

Ll
T
Ll
T

g
88k0N

I
=2/

A

5.2k

39k

0.047uF

J

Pin 44 GND

2.7kD

AF detector output smoothing
pin. Externally connect a
capacitor. The time constant at
requests should be shortened
and station detection speeded
up.
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KIA2093FF

Pin

PIN
Name

FIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUIT/
EXTERNAL PARTS TYP. VALUE
(INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

Quad.

38

IFAZ

Pin 44 Vcc

BT

=‘\
3300

!
Ll

™

Pin 42 GND

IF limiter amp output pin,

Use a Toko 9067 as the
external coil, Set FV
conversion gain (FM decoder
output! by the external Rp
between pins 36 and 37.
However, note that the SD
bandwidth (135kHz Typ.) and
the total harmonic distortion
{THD} both change.

The role of external capacitor 2
is to match the fo center with
the lowest point of THD.
Connect a capacitor of around
1pF. Check the capacitance, as
the capacitance changes as a
result of stray capacitance on
the printed circuit board. The
grounding point should be the
IF reference or the IF-system
GND. Adjust fo using the
detector coil go that the
potential difference between the
IF reference and the 4F
detector is "0". If the deviation
is within =30mV, the setting
is within +3kHz of 10.7MHz.
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Pin
No.

PIN
Name

PIN
VOLTAGE

INTERNAL EQUIVALENT CIRCUTT/
EXTERNAL PARTS TYP. VALUE
{INTERNAL R AND C VALUES
ARE TYP. VALUES)

PIN FUNCTION

37

Reg.

43

Muting

Pin 44 Vppo

Pl
Lt

6.8k0

e
-

-
Lal

le]
Ca=1pF
(%) (5
3 2t
H
>
3300

—

|
L

.l
Ll

Pin 42 GND

IF block reference voltage pin.
Externally commect Cz0.047uF
and RNCz=10kQ. The RNC is
used for sefting the noise
convergence for soff muting
characteristics. The higher
RNCI1/BNC? is set, the lower
the noise convergence becomes.
This pin also sets the amount
of detuning rmuting, which is
proportional to the noise
convergence sefting. Increasing
the soft muting also increases
the detuning muting.

In general applications, RNC1
and RNC2 can be fixed
resistors because an optimal
meter output is obtained using
pin 5 {Slide trimmer).

The external front end gain
deviation can also be absorbed
by this output.

Sets the limiter sensitivity and
the time constant for the soft
muting.

Externally connect a capacitor
and Ry The higher the Ru
the higher the limiter
sensitivity. Set the time
constant using the capacitance
value. As a general guide, the
time constant should be around
1 ms.
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INTERNAL EQUIVALENT CIRCUIT/
Pin PIN PIN EXTERNAL PARTS TYP. VALUE
No. Name |VOLTAGE (INTERNAL R AND C VALUES PIN FUNCTION
ARE TYP. VALUES)
Input pin for IF Hmiter amp 2.
39 IFAZin 2.2 Externally connect a ceramic
filter.
A
el
=
0 IFA2 00 ” Bias pin for IF limiter amp 2.
Bias ' Ground this pin via a capacitor.
40
0.01pF i
Output pin for IF Limiter
41 | IFAlout 2.7 SFm l—@; I Eﬁj.(}%ﬁi;ﬂaﬂy connect a
MS3A10—A 1 :
3 A3
Ei 4g
42 GND 0 IF block GND pin.
i
0.01uF T
44 Veo 85 IF block Vee pin.
1997, 1. 3 Revision No : 0 23/32
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Vo /AMR/THD/N - Vin Vo /N — Viy (SOFT MUTING)
20 \ O T eo=6.5v, TacasC, 0dB=151mVrme
—_ Vo
2 o - | 0 \1
— —nr- - r/ Vo
. Vog=8.5Y, Ta=85C = /
= —20 [N 0dB=451m Ve || 2 s |
= \ | SOFT MUTING OFF(S¥7=D = L1
?:* —40 \ THD < o Y
= N ™ = \
> -60 \2‘ ™ AMR - —860 \
o v N YN L1 N I
-80 -80
0 20 40 B0 B0 100 120 0 20 40 60 80 100 120
Viy (dBuV load) ViNy (dBgV load)
Vo /AMR/THD/N - Vin Vo /N — Viy (SOFT MUTING)
20 B0V ig=6.5v, Tac25C, 0dB—113mVrme
- Yo
g 0 4 0 \!
> Vee=8.5V, Ta=25C = A Vo
0dB=413mV.
& -20 SOFT MUTING OFF(SWy=B) T -ROTTA
Jau) ™ |
< \ | & L/
ne —40 AN THD 5 —40
5 N R : = \\
< eo NN amr| L~ 60 \
ST ~ -
= ___-—Z-—-..__/ N £ N
T,
-80 -80
0 20 40 B0 80 100 120 0 20 40 60 80 100 120
Viy (dBuV load) VN (dBpV load)
Vo /AMR/THD/N — Vix Vo /N — Viy (SOFT MUTING)
% “O [ 5c=8.5v, Ta=—40°C, 04B=436mVoms
— o |
o <
= a 0 T
= /] AT 1N
= 7 [ Voc=8.5Y, Ta——40C =
= -20 0dB=4361mVyms = -20 »
= SOFT MUTING OFF(SWy=B) ~ /1
= ‘ = y/
o -40 ] ™ 40 A
a2 ‘ o
= N THD = L/
N 60 ™ AMR L1 e BN
& N)\\ Y;\/_“‘ // N
-80 —B0
0 20 40 60 a0 100 120 0 20 40 60 B0 100 120
Viy (dBuV load) Viy (dBiV load)
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Vo /Yo (SD) — 1

Vo /Yo (SD) — f;

20 Ve =8.5V, Ta=85C, 0dB=451mVrms 10 20 Ve =8.5V, Ta=85C, 0dB=451mVrms 10
REQUEST OFF (Vi(Req) =5V) — REQUEST OFF (Vi{Req) =0V)
I I
0 ~7 g 0 = N a
/ Vo \ - 4 Vo -
o —20 6= o -20 6 =
z Y] | c —
- ” z - T 14 2
£ —40 Va(5D) 45 2 —40 Vo(5D) 15
- =
-60 2 -60 2
-80 0 -80 0
10.6 10.64 10.68 10.72 10.76 10.8 10.6 10.64 10.68 10.72 10.76 10.8
fi (MHz) fi (MHz)
Vo /Vo (SD) — £ Vo /Vo(SD) — f;
20 Voo =8.5V, Ta=25C, 0dB=443mVrms 10 =0 Voo =8.5V, Ta=25C, 0dB=443mVrms 10
REQUEST OFF (Vi{Req) =5V) | REQUEST OFF (Vj(Req) =0V)
0 s N } 8 0 — - i 8
| ST s PTTON. s
w20 6= m -20 6=
! ! 3 - 3
B2 —40 Vo (SD) 4= 2 —40 Vo (SD) 15
- =
—-60 2 -60 2
-80 | -80 ‘ 0
10.6 10.64 10.88 10.72 10.76 10.8 10.6 10.64 10.68 10.72 10.76 10.8
fi (MHz) fi (MHz)
Vo /Vo (SD) — fi Vo /Vo(SD) — £
20 Voo =8.5V, Ta=—40C, 0dB=436mVrms| 10 20 Voo =8.5V, Ta=—40"C, 0dB=436mVrms 10
REQUEST OFF (Vi(Req) =5Y) ——REQUEST ON (Vi(Req) =5V)
0 ! 8 0 ' 8
AN 7 T =
I/ Vo \ —_ Vo \\\ —
— =3 — =
—-20 6Z -20 6=
g L] . 3 -
- / z e ol 2
—40 4= —40 Vo (SD 45
g Vo(SD) = = o =
—-60 2 -80 2
—-80 0 -80 0
10.6 10.64 10.68 10.72 10.76 10.8 10.6 10.64 10.68 10.72 10.76 10.8
fi (MHz) fi (MHz)
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Vo /AMR/THD/N — Ve Vigim.yt /Vi(lim)z — Vee
20 80
Ta=85C o Ta=857C
= 3
o] m
= 0 ~
N = 60
Yo
£ 20 ‘ = =
= E 40 Vi(lim.)2
g THD =
> 10 » z
z AMR = a0
- = Vi(lim. }1
S -60 4 A P
= =
= -
~80 N 0
7 7.5 B 8.5 9 7.5 8 8.5 9
Veo (V) Vee (V)
Vo /AMR/THD/N - Veo Vo /AMR/THD /N — Ve
20 80
Ta=25C ; Ta=25C
= 5
L= 0 =
— 3 2 60
=z Vo o
_ | = o
\m\ =0 ‘ = Vi(lim.)2
= THD g0
. —40 .
] - / <
2 =
fi —60 N . AMR o 20 T Vi(lim. )1 ]
= 7 2
-89 = 9
7 7.5 8 8.5 9 7.5 8 8.5 9
Vee (V) Vee (V)
Vo /AMR/THD/N - Vce Vo /AMR/THD/N — Vco
20 80
N Ta=—40'C o Ta=—40'C
= &
= 0 !
Z 60 ~
VO Vit
= | o i(lim.)2
<-20 | 2
E THD B 40
£ 40 il Vi(lim. )1
= <
= AMR = a3p £
S 60 N i =
E ; i
-80 0
7 %.5 f 8.5 9 v.5 8 8.5 9
Yoo (V) Voo (V)
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Vslide — Voo Vslide — Voo
10 10
Ta=85C Ta=25C
B 8 !
—~ — 120dBLV
g . 120dBuV - . & . ,_..!ﬂ
o T [ 100aBuv | o LT 100d13,w§
=) | — L) I ey
b BOdBY - 80dBLV
| |
2 T 2 :
40dBpV 60dByV 60dBuV
= — 60dBLY | ‘
0 | 0 | | N
7 7.0 8 8.5 9 i 7.0 8 8.5 9
Vee (V) Ve (V)
Vslide - VCC
10
Ta=—40C
8
= 120dBuV
6 —————
L
E 4 | T 1004Buv
g L
2 60dBLY. 80dB.Y
—10dBuV
0 L
7 7.5 8 8.5 9
Vee (V)
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Stereo Dec. THD — Vi (L—ch)

Stereo Dec. THD — [ (L-ch)

5 ] % 20
e ! Ta=85C — Ta=85C
7 5 0
= 1 1 = 2
=t l a
z MONO - =
MAIN
¢ 0.2 > . —40 MOND 7
g SUB_7" |/ ¢
= A 1A & e 1
O eyt - i i
o 0.1 e g 60
E . MA‘IN Lonly H Lonly
h 0.04 [ [T a —80
0.1 0.3 1 3 10 0.1 0.3 05 1 3 5 10
Vi (Vems) f  (kHz)
Stereo Dec. THD — Vg (L—ch) Stereo Dec. THD — f (L—ch)
® , % 20
g | Ta=25C — Ta=85C
? .
2 g .
= MONO e MONO | | |
e SUB|- = )
; 0.2 . . —40 =
E /g// < = 3 /g.:.
ey A MAIN
2 =gl o —60 fony
o 0.1 MAIN v
o T 11 T
w o 0.04 LI ¥ -80
0.1 0.3 1 a 10 0.1 0.2 05 1 3 5 10
ViN (Vrms) £ (kHz)
Stereo Dec. THD — Vg (L—ch) Stereo Dec. THD - f (L-ch)
5 B 20
g Ta=85C —= Ta=-40°C
¢ T °
a . MONO b
o i ~ -z0
= SUBI—, =
T s ’ — MAIN
g . Lon1y§/¢/ 8 Lonly )
Il
A A = =
o -60 i
3 o1 L‘fIA‘IN § MONO SUB
3 H 2 | ]
o 0.04 L 7 -80
0.1 0.3 1 a 10 0.1 0.2 0.5 1 3 5 10
Vi (Vrms) f (kHz)
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Signal(f=10kHz) — Vpg Stereo Dec. Gv — Vo
2 —
0 ] Ta=B5C
. -2 = 0
] N
= 4 K R 4100Hz
- v -z I 400Hz
v _g L~ch g R 1kHz
g v 2 L 1kHz
= // -4
kA -8 7| R—ch 2
== -
-10 L -6
[£2]
—12 Ta=B5'C
| L 1 | -8
06 08 1 1.2 14 16 1.8 2 2.2 7.5 B8 8.5
Vac (V) Vee (V)
Signal(f=10kHz) — Vgc Stereo Dec. Gv — Vo
2 _ o
0 ] Ta=25'C
-2 = 0
g -
= 4 R 400Hz
N S~ o < -2 L 400Hz
E -6 —ch ” GUJ B 1kHz
g R £ L 1kHz
& -8
2 R—ch 2
= o
—10 2 -G
v8]
—-12 Ta=25C
| | 1 1 78
06 0.8 1 1.2 14 1.6 1.8 2 2.2 7.0 B8 8.5
Vae (V) Vee (V)
Signal(f=10kHz) — Vgg Stereo Dec. Gv — Vee
2
0 Ta=—40°C
Pl o
g / 5 o
o 4 N
2 - S,
o L-ch 4 s R 400Hz
W Wl o
g 6 5 D L 400Hz
=) | ——=i = -4 £ 1kHz
& -8 R-ch 2 L 1kHz
5 3
a=}
-10 T -6
-
[#3]
—12
-8
0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 7.5 8 8.5
Vae (V) Vee (V)
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SEPARATION — Vg

SEPARATION - V¢e

70 =0
50 Ta=85C ‘ Ta=85C
—_ 60
o R—1L =) R1\L
= 50 — 2 50
z 40 Fi i
2 / L—F g 40 L—R
R E
<X / o 30
a1 / o
E 20 4 <
& 4 L 20
=
T 2
v 10
0 1]
0
0.6 08 1.0 1.2 1.4 1.6 1.8 20 2.2 = ~5 8 8.5 g
Vae (V) Voo (V)
SEPARBATION — Vg¢ SEPARBATION — V¢
70 70
Ta=25°C ‘ —
60 80
) LR = IR
2 50 ™ « = 50 Dy
T 1 7
Z 40 Z 40
=] // R—L =] E—L
& a0 S a0
2 74 2
= =0 / 2 20
2 / 5
10 v 10
I~
LT
0 =] 0
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 7 7.5 8 8.5 9
vee (V) Voo (V)
SEPARATION — Vec SEPARATION — Vec
70
60 Ta=—-40C ‘ 0 Ta=-40C
o LT - 60 —
3 P = i
= 50 ‘ 2 50
= 40 7
z Wl z 10
= R—L =4 L—~R
z / =
& R0 é 20
710 /’/ “
0 = il
0
0.6 08 1.0 1.2 1.4 1.6 1.8 20 2.2 - -5 5 a5 9
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Stereo Dec. THD — Ve (L—ch) SEPARATION - Vv
0 80 ;
Ta=85C Ta=85C
mo-10 —_
= = 60 R—L
o
= —20 ~ 5]
= 40 7
S —30 MONO E L~F
SUB £
8 —40 Lonly é 20
MAIN
$ -50 a
5 20
£ —60
-70 -20
7 7.5 8 8.5 9 0.2 04 0.6 0.8 1.0 1.2
Ve (V) VIN  (Vrms)
Stereo Dec. THD — Vee (L—Ch) SEPARATION - Vin
0 80 .
—_ Ta=25C ! Ta=257C
B =10
= = B0 L~ER
o —=0 NS
N
= g0 z 40 T
. MONO = R-L
(&} o
& _40 SUB =
= Lonly § 20
MAIN
S -50 =
3 @0
£ —60
-70 -20
7 7.5 8 8.5 9 0.2 0.4 0.6 0.8 1.0 1.2
Yoo (V) VIN  (Vrms)
Stereo Dec. THD — Vge (L—ch) SEPARATION — Vi
0 80 —
— Ta=-40°C | Ta=—40C
m —-10 —
= Z 60 LR
o —20 =
= —
B _ap = 40
5 E R—L
& 40 MONO 2 20
SUB
o -1
o =50 m
g 7 2
8 MAIN 7 0
% -60 Lonly
=70 ‘ —-20
7 7.5 8 8.5 9 0.2 04 0.6 08 1.0 1.2
Ve (V) VIN  (Vrms)
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SEPARATION — f SEPARATION — f
80 80
Ta=857C Ta=25°C
T 60 = 80
=) R=L ) I—R
/
40 == f\“‘ 40 - =
2 L—~R e Z E—-L ~
Z =
= 20 = =20
= =
= =
ul 0 w aQ
-20 -20
0.1 0.3 1 3 10 0.1 0.3 1 3 10
£ (kHz) £ (kHz)
SEPARATION — f
80
1] Ta=—40°C
RE
o 60 L—R
= =
L .
10 = =X
A R—L =l
£
=z 20
-
=
w2 g
-20
0.1 0.3 1 3 10
£ (kHz)
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