AM/FM 1CHIP TUNER WITH PLL

S1A0903X01
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AM : AM RF MIXER, AM OSC,
AM_IF AMP,AM Detector,
AGC, Tuning LED Driver,

OSC Bulffer, IF Buffer

FM : RF AMP, FM RF MIXER,
FM OSC, FM_IF AMP,
Quadrature Detector,

Tuning LED Driver,

OSC Buffer, IF Buffer

MPX : PLL, Stereo Decoder, Stereo LED, MPX VCO Self-adjustment

44-QFP-1010B

DTS : Prescaler, AM/FM Programmable Divider, AM/FM IF Counter, Lock Detector, LED Controller

Microprocessor Interface

FEATURE
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Adopt New FCC
AM/FM 1 Chip DTS with PLL
MPX-VCO Self-adjustment

Programmable Divider

FM : 10 % 160MHz <pulse swallow technique>

AM : 2 ¥ 40MHz <pulse swallow technique>
0.5 % 10MHz <direct division technique>

IF COUNTER : 0.4 % 12MHz <AM/FM IF COUNTING>

Reference Frequency

Twelve Selectable Frequency

1,3,5,9, 10, 3.125, 6.25, 12.5, 15, 25, 50, and 100kHz
(Selectable Crystal 75kHz, 3.6MHz, 7.2MHz, 10.8MHz choice)

Built-in Transistor for forming an active low-pass filter
Package : 44 QFP/48 LQFP

ORDERING INFORMATION

DEVICE PACKAGE Supply voltage OPERATING TEMPEATURE
S1A0903X01-QOR0 44-QFP-1010B 2to 7V -20 % +75°C
S1A0903X01-EORO 48-LQFP-0707AN
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AM/FM 1CHIP TUNER WITH PLL

BLOCK DIAGRAM

S1A0903X01
44-QFP
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S1A0903X01

AM/FM 1CHIP TUNER WITH PLL
BLOCK DIAGRAM

48-LQFP

VSSA a3Iis d3TINNL 1Nod 1N0O1
()

NIV 1nov

© © &) ® &) 9,

Ty A S
_>mo X g avnow4
a

¥3a0o3a

(%2
m
5| [EEamal | . Ly €4d1
sl @ > Y g
Z | loeluloTlsx orah f§lowiza T H—69) zad
5 : : .
1a @1 m v 8.5@0 «mou__ _
2l \ . TONINOO [€8— 1<
) > Y3LSIDIY L4IHS V.1va [0:8T141] ¥3INNOD | || oon xdW f=r= _A‘. p{Gy) LNOL3A
30 @) M | [o:0z]ol = 3 l0:9lad & cop
& T Mvw_«&n&«%«&w««vﬁm r S yOaIINNL _
ON : MECce3cERYTZFEETS NIXdW
101500 WQ 208 TR EEE IS0 G T081NOO | 4——— s AH &
assa @ylo:TlisaL B Feoeg~ el sy a
y e ¥ = A 4 A
T1S31 -
m [o:€IN [v:9TIN
Q d31INNOD d31NNOD
zls3al Q MOTIVMS NIV
2
0
(e

£1s3L
4
aan @2 /a\ A
1 XIN
934A €2 et | I\ »l WY
A3 ==
ON (2 W4 WY
€2 @ € € o) @ co—Es
OQDA  OSON4  yggpn  OSOWV M OOA LNOA¥AS  NIH¥AY  NIS¥AS ON 48 AND LNOMOTAY LNOXIW

HECTRONIGS




S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

PIN DESCRIPTION

PIN CONFIGURATION

PIN NO. SYMBOL IN/OUT FUNCTION
44-QFP | 48-LQFP
1 1 LOUT 0] Stereo left channel output
2 2 ROUT 0] Stereo right channel output
3 3 TUNLED O Tuning LED
4 4 STLED 0] Stereo LED
5 5 VSSA - Ground
6 6 AOUT O] Connections for the Tr. used for the PLL active LPF.
7 7 AIN |
8 8 PD 0] PLL charge pump output
9 10 VSSX - Crystal GND
10 11 XOuT I Crystal oscillator element connection
11 12 XIN O (75kHz, 3.6MHz, 7.2MHz, 10.8MHz)
12 13 DO 0] Serial data output to the microprocessor
13 14 CL I Clock used for data synchronization for serial data input(DI)
and serial data output(DO)
14 15 DI I Serial data input from the microprocessor
15 16 CE I Chip enable for serial 1/10
16 18 VSSD - Ground
17 19 TEST1 110 Only for test
18 20 TEST2 I/0
19 21 TEST3 O
20 22 VDD - Regulator voltage input
21 23 VREG - Regulator voltage output
22 24 NC - No connection

* 48-LQFP: 9, 17 pin NC

4 HECTRONIGS



AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

PIN NO. SYMBOL IN/OUT FUNCTION
44-QFP | 48-LQFP
23 25 VCDC - VCC ripple rejection cap.
24 26 FMOSC I FM oscillator input
25 27 VDDA - Power
26 28 AMOSC [ AM oscillator input
27 29 VCC_RF - RF-Power
28 30 FMRFOUT 0] FM RF output
29 31 AMRFIN I AM RF input
30 32 FMRFIN I FM RF input
31 34 GND_RF - RF-Ground
32 35 AMLOWCUT - AM lowcut cap.
33 36 MIXOUT o AM/FM MIX output
34 37 AGCCAP - AGC cap.
35 38 AMIFIN I AM IF input
36 39 FMIFIN I FM IF input
37 40 VCC - Power
38 42 LPF1 - connection for the phase detector and the VCO LPF
39 43 GND - Ground
40 44 MPXIN I MPX input
41 45 DETOUT @] AM/FM Detect Output
42 46 LPF2 - connection for the VCO LPF
43 47 LPF3 - connection for the pilot detector and the phase detector LPF
44 48 FMQUAD - connection for the FM QUAD detector resonator

* 48-LQFP: 33, 41 pin NC

HECTRONIGS




S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

PIN DESCRIPTION

ANALOG BLOCK I/0 PIN

(Terminal voltage : Typical terminal voltage at no signal with test circuit, Vcc = 3V, Ta = 25°C)

PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)
44-QFP | 48-LQFP AM FM
1 1 LOUT 1.1 1.1
2 2 ROUT vee gy, t 1
A
GND (39 a . a
3 3 TUNLED - -
STLED veelsr
GND (39
5 5 VSSA
AOUT - -
AIN VCC {37 » . .
VSSA (5

HECTRONIGS



AM/FM 1CHIP TUNER WITH PLL S1A0903X01

PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)
44-QFP | 48-LQFP AM FM
8 8 PD vDD {20) - R
£ "
vssa {5)
9% 20 | 10% 22 cf. Digital block 1/0 PIN
21 23 VREG 1.8 1.8
22 24 NC - -
23 25 VCCCAP vee (37 2.85 3.0
GND (39
24 26 FMOSC . @ 3.0 3.0
VCC_RF (27— SZ
®
GND.i

HECTRONIGS 7



S1A0903X01 AM/FM 1CHIP TUNER WITH PLL
PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)
44-QFP | 48-LQFP AM FM
25 27 VDDA - 3.0 3.0
26 28 AMOSC vce @ 3.0 3.0
/\
(26)
GND @
27 29 VCC_RF - 3.0 3.0
28 30 FMRFOUT vce (37 3.0 3.0
30 32 FMRFIN VCC_RF@—%—ﬁZ 0 0.8
29 31 AMRFIN 3.0 3.0
30 32 FMRFIN cf. PIN28
31 34 GND_RF - 0 0

HECTRONIGS



AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)
44-QFP | 48-LQFP AM FM
32 35 AMLOWCUT VCC (37)—a - - - 1.7 -
N
@ ﬁ
GND (39
33 36 MIXOUT VCC_RF(27 zt—. vee 3.0 2.9
i
FM MIX
AM MIX
K,
@
GND_RF (31 » GND
34 37 AGCCAP - -
vce {37 JK
GND @ d 4

HECTRONIGS




S1A0903X01 AM/FM 1CHIP TUNER WITH PLL
PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)

44-QFP | 48-LQFP AM FM
35 38 AMIFIN 3.0 3.0
36 39 FMIFIN 3.0 3.0
37 40 vce - 3.0 3.0
38 42 LPF1 cf. PIN42 2.2 2.2
39 43 GND - 0 0
40 44 MPXIN 0.8 0.8

VCC (37 - 2

/\
GND (39

10
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AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)
44-QFP | 48-LQFP AM FM
41 45 DETOUT vee (37 . - 1.0 1.0
AM AN
4
O+ VWMD)
FM it
K
GND (39
38 42 LPF1 2.2 2.2
42 46 LPF2 vee @) % % Jg
7 A
MA D
@ @
GND (39)
vee G —e—p4—9— §
; A
K
@
GND (39) :

HECTRONIGS
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL
PIN NO. PIN NAME INTERNAL CIRCUIT TERMINAL(Typ.)
(Standard 44-QFP device) VOLTAGE (V)
44-QFP | 48-LQFP AM FM
43 47 LPF3 2.2 2.2
VCC (37 + %
7 4
AMY @3)
*m_ﬁ
@ @
GND (39
44 48 FMQUAD 2.2 2.2
vee @) —» JS
GND (40 é

12
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AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

DIGITAL BLOCK /0O PIN

PIN NO. PIN NAME INTERNAL CIRCUIT REMARK
44-QFP | 48-LQFP (Standard 44-QFP device)
9 10 VSSX
10 11 XOUT
VDDA (5
11 12 XIN VDD G5 . Il
%—«:
@ A aate
o :
VSSX
12 13 DO
VSSD (16)
13 14 CL O M_&
14 15 DI 13/14/15
15 16 CE %—u:l'_‘ %—1%
vssD (6 i i
16 18 VSSD
17 19 TEST1
ool [
18 20 TEST2 VoD @) i
{( 17118
VSSD (i6)
19 21 TEST3
coL [
VDD (20)
VSSD (%)
20 22 VDD

HECTRONIGS
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

INPUT AND OUTPUT OF SERIAL DATA

SERIAL DATA FORMAT AND TIMING

VIH T .
CE ! ¥ VILY
s PP p s

CL

DI

DO

Internal
data latching i Old >< New

Figure. 1 Serial data I/0O format and timing

PARAMETER SYMBOL CONDITIONS RATINGS UNIT
MIN TYP MAX

Data setup time tsy DI, CL 0.75 - - ns
Data hold time tho DI, CL 0.75 - - ns
Cock low level time toL CL 0.75 - - s
Clock high level time ten CL 0.75 - - ns
CE setup time tes CE, CL 0.75 - - ns
CE hold time teH CE, CL 0.75 - - s
Data latch change time tc - - 0.75 ns
Data output time tpc DO, CL - - 0.35 s

toy DO, CE - - 0.35 s

14 ELECTRONICS



AM/FM 1CHIP TUNER WITH PLL S1A0903X01

STRUCTURE OF DI CONTROL DATA(SERIAL DATA INPUT)

! ES {EH ievi
A ;
CE | Ly
cL f ~ i
tSU te—vie—ri tHD :
DI X A1 X Ao Yo Ko Y us X7 Xue ) ~ (B kXX oY
t1LC  —piig—
DSR
Data o X NEW
[IN1 MODE ]
D [Z|2|8|2|8|5|8|g|2|8|2|2|S|e|e|n|e|le|t|e|a|=|e
- o n <t [90] N - o w
OHgggggggg%%E%’%E%%E%gEg
= T
o
@ . <ltglo
i 99 PROGRAMMABLE DIVISOR DATA b |ogl 2
a o (N1[3:0] : 4 BIT , N2[15:4] : 12 BIT) B2l w
9( 7] O [=0 '5
L =
[ IN2 MODE |
T:ﬁ' || |q|s|g|2|2|2|2|2|S|e|e|x|e|je|s|e|ul=e
- |o Slaola|lo|ldlal=]le|(3[8]|0 o S51E|R
© Jleln|o D u
“le|2|2|B|IE|E|R|E|2|6|G|B|R|5]5(8|]lalZ|eln|d
E [l
> w ¥
) [S— L — v = — — -
N = SO Z0 0 o |[Q«ledl-0
i T_—('&J) REFERENCE | , Z & uég QE | 8g 55 SILdlog b s
-9 - = (a)] - a
a x% DIVIDER DATA 22| SF| 23 | 23 9z 5555% S
< wo = ao o o & of ©

Figure.2 Serial data input timing and format
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S1A0903X01

AM/FM

1CHIP TUNER WITH PLL

DI CONTROL DATA

NO. CONTROL BLOCK/DATA FUNCTION
1 PROGRAMMABLE Select the input source
DIVIDER DATA
OS1 | OSO | LSB | AM/FM FREQUENCY RANGE Divisor(N)
0S<1:0> 1 0 NO FM 10 % 160MHz 256 ¥ 65535
N<15:0> 0 1 | NO | AMHF 2 % 40MHz 256 % 65535
0 0 N4 AMLF 0.5 % 10MHz 4 %, 4096
FM : Real divisor=2 " N
AM : Real divisor = N
N[3:0] are "don't care" in the case of AMLF
2 IF COUNTER IF counter start control data
START DATA IFCS =1 : Start the IF counter
IFCS IFCS = 0 : Reset the IF counter
After OUTMODE SIO, IFCS is automatically reset to 0
3 MUTE MUTE select/control data
CONTROL DATA
MUTEC MUTE Function
MUTEC, MUTE 0 0 MUTE off Self controlled
0 1 MUTE on
1 0 MUTE off Microprocessor
1 1 MUTE on controlled
MUTEC = 0 : Microprocessor set MUTE
MUTE is automatically reset when tuning LED is on
Whenever BAND is switched from AM to FM, MUTE is automatically
on until MPX VCO free-running frequency self_adjustment is end
4 REFERENCE Crystal selection data
CRYSTAL DATA
XS1 XS0 CRYSTAL OSC.
XS<1:0> 0 0 3.6MHz
0 1 75kHz
1 0 7.2MHz
1 1 10.8MHz

16

T
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AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

NO. CONTROL BLOCK/DATA FUNCTION
5 REFERENCE Reference frequency selection
FREQUENCY
R3 | R2 | Rl | RO Reference frequency
SELECT DATA
3.6,7.2,10.8MHz 75kHz
R<3:0 0 0 0 0 100 kHz
<3:.0>
' 0 0 0 1 50 kHz 25 kHz
0 0 1 0 25 kHz
0 0 1 1 15 kHz 15 kHz
0 1 0 0 12.5 kHz 12.5 kHz
0 1 0 1 10 kHz
0 1 1 0 9 kHz 6.25 kHz
0 1 1 1 6.25 kHz
1 0 0 0 5 kHz 5 kHz
1 0 0 1 3.125 kHz 3.125 kHz
1 0 1 0 3 kHz 3 kHz
1 0 1 1 1 kHz 1 kHz
1 1 0 0 8§
1 1 0 1 All stop
1 1 1 0 PLL stop + X'tal OSC. stop
1 1 1 1 PLL stop
PLL stop mode
Programmable divider and IF counter are stopped.
Charge Pump's output is a high- impedance state.
" All stop mode
All the frequency of DTS control block is stopped Control data are
holded the previous state
8 : No use
6 IE IF sensitivity control
SENSITIVITY o
CONTROL DATA IFS1 IFSO Sensitivity (AM / FM)
0 0 0dB / 0dB
IFS<1:0> 0 1 -4B /-5dB
1 0 -8B / -10dB
1 1 -12/ -16dB
ELECTRONICS 17




S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

NO. CONTROL BLOCK/DATA FUNCTION
7 IF COUNTER - select IF counter measurement time
CONTROL DATA
GT1 GTO0 measurement time (ms)
GT<1:0> 0 0 4
0 1 8
1 0 16
1 1 32
8 DEAD ZONE - Dead zone data
CONTROL DATA
Dz1 Dz0 Charge Pump DeadZone
Dz<1:0> 0 0 ON -0
0 1 ON -0
1 0 OFF +0
1 1 OFF ++0

ON : Both of NMOS and PMOS in Charge pump turn on in the same
time and Dead zone is reduced

OFF : Each of NMOS and PMOS in Charge pump turn mutual
exclusively on

9 UNLOCK STATE - decide the LOCK state with the width of Phase error(y E)
CONTROL DATA

ULl ULO | y E Detection Width DO Pin State
UL<1:0> 0 0 stopped hold the previous state
0 1 0 y E is directly out
1 0 + 0.55us y E is extended by 2ms
1 1 + 1.11us

DOCI1:0] = 2 : DO pin is controlled with LOCK state
UL[1:0] = 1 : Width of y E set DO pin low, else high

18 HECTRONIGS



AM/FM 1CHIP TUNER WITH PLL S1A0903X01

NO. CONTROL BLOCK/DATA FUNCTION
10 DO PIN - DO pin control data
CONTROL DATA poc1 | boco FUNCTION
0 0 DO pin open
DOC<1:0> 0 1
1 0 DTS PLL = lock, DO pin = open
1 1 IF counting = end, DO pin = low
" When CE is low, DOCJ1:0] controls DO pin
11 DEADLOCK CLEAR - Deadlock clear data
CONTROL DATA " DLC =1: The output of Charge pump is forcibly set to low, which
makes control voltage VCC and gets out of DEADLOCK condition
DLC " DLC = 0 : Normal operation
12 TUNING LED - LED control data
CONTROL DATA TUNLEDC AM FM
0 IF3 32dBm IF3 45dBm
TUNLEDC => LED On =>LED On
1 IF 3 32dBmand within IF 3 45dBmand within
450kHz + 5kHz 10.7MHz + 12.5kHz
=>LED On =>LED On

" Abobe condition is IFS[1:0] = 0
" The point of turning Tuning LED on depends on the value of IFS[1:0]
13 MONO, STEREO - MONO/STEREO control
CONTROL DATA MOST = 1 : Set STEREO mode
MOST MOST = 0 : Set forcibly MONO mode
14 TEST - Test data

CONTROL DATA TEST1 TESTO FUNCTION
0 0 NORMAL OPERATION
TEST<1:.0>
0 1 TEST MODE1
1 0 TEST MODE2
1 1 TEST MODE3

HECTRONIGS 19



S1A0903X01

AM/FM 1CHIP TUNER WITH PLL

STRUCTURE OF DO OUTPUT DATA(SERIAL TEST DATA OUTPUT)

CL

DI

DO

o ES
CE T ;

{EH ie»i

~ :
[ | LI Y _ | I_I :
{SU «piapi tHD | : :
Al A0 :
DC i 4—Pi i« DC DH >
ono><019><018X017><o16>~<03XoszXooY
[ OUT MODE ]
DI 2|2
- | -
o | O [ee] N~ | © 1o} < | ™ N — | O <
“s18|3|8|8|5|a|3|5|a|a|5|8|8|c|8|8|38|8|0|5|8
Qx [ee] N~ | © 19} < | ™ N — | O
5|13|c|o|c|d|a|d|c|d|c|8|8|5|8|8(3|8|8|0|8
w
=
© OfS & IF COUNTER BINARY DATA
[
b~ o

Figure.3 Serial data output timing and format

DI OUTPUT DATA

NO. CONTROL BLOCK/DATA FUNCTION
1 STEREO INDICATION DATA STID =1 : detect STEREO
STID STID = 0 : detect MONO
2 PLL LOCKED STATE DATA LOCK =1: PLL is lock
LOCK LOCK =0 : PLL isn't lock
3 IF COUNTER BINARY DATA C18 : IF counter value (MSB)
C18 % CO CO : IF counter value (LSB)

20
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AM/FM 1CHIP TUNER WITH PLL S1A0903X01

STRUCTURE OF TEST MODE DO OUTPUT DATA(SERIAL DATA OUTPUT)

! ES EH i
CE A :
i i 4
CL f ll ~ §
U i L tHD | :
DI ALY A0
DC i 4P| e DC DH—p!
DO X020X019><018X017X016>~<03><02X01Xoo>/
[TEST MODEO |
4+— 4 | o
D [ | <
o | ©
Ol |l l~NMO|IWL|ISIMO|IN]A|O
o|Slglalslalalalalslala|8|8|6|8|8|3|8|8[3]8
1221|3229 |olwlx|o]|wv o|lalaglo OE
88§§§§§§ZZZZZ§ZZZZ§§§
[ TEST MODE1,2,3]
D |<|<
o | ©
44— o |o|lo|~]wo ]| N | H | o
po|Siglalalalaglalalslg|a|8|8|5]|8|8|3|8(8|38]8
dlale|elzle||s]rlelalslalzla|glell||E|8
QQ“““E&&OODDDDé a|Z2|e|d|8
3 |l N
'_

Figure. 4 Serial test data output timing and format

DO OUTPUT DATA

NO. MODE FUNCTION

1 TEST MODEO When TEST[1:0]=0 in MODEZ2 data,
IN1 data in Data Shift Register is sent from DO pin to Microprocessor
synchronously with the CL

2 TEST MODEL1,2,3 When TEST[1:0]=1,2,3 in MODE2 data,
IN1 data in Data Shift Register is sent from DO pin to Microprocessor
synchronously with the CL

T
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

PROGRAMMABLE DIVIDER STRUCTURE

SERIAL INTERFACE

CEJ Lr
a L[ LT L L~ UL L

DI XAlXA%OXIZOXIlQXIlBXIl?XI16> ~ <|3><|2><,1 X o >/
DO %X020X019><018><017X016>~<o3><02><01xoo>/§

Figure.5 Serial I/O timing

A[1:0] MODE DI / DO REMARKS

0 TEST |~ Data of INL(TEST[1:0]=0) or IN2(TEST[1:0]=1,2,3) latched in DSR are
transferred to serial interface, which data are transferred to Micro-
processor through DO pin synchronized with the CL

1 IN1 " Data 1[20:0] from DI pin are latched in IN1 or IN2 Data Shift Register on
B point.
2 IN2 " When OS[1:0] in IN1 MODE is changed, N[16:0] is changed and R[3:0]

is changed from PLL STOP MODE, Fr and Fc counter are reset which
make lock time of PLL fixed.

3 OUT | Data of OUT MODE latched in DSR are transferred on A point, which
data transferred to Microprocessor through DO pin synchronized with
the CL.
IFCS bit is reset on B point, which makes Micro-processor restart IF
counter
CE DOC1 DOCO OUTMODE DO PIN STATE
0 X Open
0 1 X Open
0 1 0 X When LOCK bit in OUT MODE is high, DO pin holds the
low state.
0 1 1 X When IF counting is end, DO pin holds the low state.
1 X X 0 Open
1 X X 1 OUTMODE data are transferred through DO pin

X : don't care

T

22 HECTRONIGS




AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

1/N BLOCK

1/N block is used for frequency down-scaling from AM OSC. or FM OSC. to reference frequency Fr and Prescaler,

Swallow Counter, Main Counter is used for a natural number dividing.

EM OSC/2 D_,I> A]= Pres*caler fo | Swallow J éNDiVider
: 1/16, 1/17 "| Counter
[B] N[3:0] ,
AM OSC D—>[> = > Clt\)/lL?rilrt‘er fc'——»? Phase

Frequency —»
»| Detector

Reference
XN O Divider AM = fr=fc=AMOSC/N
2 R30]  FM=fr=fe=FMOSC/2N

Figure.6 1/N block diagram

0Ss1 0S0 Input Frequency Input Frequency Range
1 0 FM /2 5 % 80 MHz
B 1 AMHF 2 % 40 MHz
0 0 AMLF 0.5 % 10 MHz

N=(16 " N2)+ N1
=17° N1+16 ~ (N2-N1)

Fc is derived from OSC. divided by N, N2 is derived from N[16:4] and N1 is derived from N[3:0]

N1
e 16 >
L I7XNL 16X(N2-N1) _
u Ll | L

counting number of M.C
counting number of S.C
divisor of Prescaler

counting number of M.C

Figure. 7 1/N counting method

Prescaler : operates on FM or AMHF MODE.

Swallow Counter : counts down with N1 divisor and divides Fp by 17 on operation of swallow counter and divide

by 16 until S.C reloads N1 at the end of Fc 1 period.

Main Counter : makes Fc divided by N2 divisor from Fp divided by 16 or 17

Reference Divider : makes Fr divided by R[3:0] divisor from X'tal.

T

HECTRONIGS
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

For FM with a step size of 50kHz

FM RF = 89.3MHz (IF = 10.7MHz)

FM VCO = 100.0MHz

Reference clock(Fr) = 50kHz

100.0MHz(FM VCO) , 50kHz(fr), 2 = 1000 ® 03E8(hex)

O|O|IN|N|N|N|[N|N|[N|N|[N|N|[N|N|[N|N|[N|N|[I|M|M
S| S 1 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 F Ul y
1 0 5 4 3 2 1 0 ClT| 1t
S|1E|E
C
1 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 X | X | X
0 3 E 8
X : don't care

For FM with a step size of 50kHz

FM RF = 89.3MHz (IF = 10.7MHz)

FM VCO = 100.0MHz

Reference clock(Fr) = 50kHz

100.0MHz(FM VCO) , 50kHz(fr), 2 =1000 ® 03E8(hex)

For AMHF with a step size of 5kHz

AMHF RF = 21.75MHz (IF + 450kHz)

AM VCO = 22.205MHz

Reference clock(fr) = 5kHz

22.20MHz(AM VCO) , 5kHz(fr) = 4440 ® 1158(hex)
O|O|IN|N|N|N|[N|N|[N|N|[N|N|[N|N|[N|N|[N|NJ[I|M|M
S| S 1 1 1 1 1 1 9 8 7 6 5 4 3 2 1 0 F Ul y
1 0 5 4 3 2 1 0 ClT| 7

C
0 1 0 0 0 1 0 0 0 1 0 1 0 1 1 0 0 0 X | X ]| X
1 1 5 8

X : don't care

For AMLF with a step size of 9kHz

AMLF RF = 1161kHz (IF = 450kHz)

AM VCO = 1611kHz

Reference clock(fr) = 9kHz

1611kHz(AM VCO) , 9kHz(fr) = 179 ® OB3(hex)

Ol O| N|[NJ|N|N|N|[N|N|N|[N|N|N|N|[N|]N|N|[NI|[I|M|M
SS1111119876543210FUU
1105432110 CTT
SEE
C
olofojJo]J]OfO|]1]|]O|21|1]O0]|]O0O|1]|1 | X|X|[X]|X]| X|X]|X
0 B 3 X
X : don't care

T
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Fc generated by First example of setting 'N' divisor

N[15:0] = 03E8(hex) = 1000(dec)

N1 = N[3:0]=8

N2 = N[15:4] = 3E(hex) = 62(dec)

Fc is divided by 17 with the amount of N1 and divided by 16 with the amount of N2 - N1 in Figure. 8.

0SCr2 ol |1] |21 |3]| |4] [s] |e| 17| |8] |9| fo| [11] |12 h3| |4 |15 fe| [17
Divided —i —y
by 16 e | I——
Divided 5 I
T PR _ SO SR il
Fp 62] 1] 160| |5 8| |57 |5 5| 54| |5 5 51 |5 n~ 7 6 5 4 3 2 1 62| |6 0|
“——— Divided by 17 (N1) »lt Divided by 16 (N2 - N1) >
P N >
© 1 B

Figure. 8 generated Fc by first example
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

PHASE FREQUENCY DETECTOR

STATEL FR 4+ STATE2 FR4 STATE3

A=VL e N A
e Ol e [ s O
B=VH v B=VL \‘/ B=VL
Fc t

FC4

Figure. 9 PFD state diagram

(1 PD

Figure. 10 PFD scheme

States are changed on rising edges of Fr or Fc in Figure. 9(Fr moving to higher states and Fc moving to lower states)
Suppose the circuit is initially in state 1, Then alternate rising edges on Fr and Fc will cycle between states 1 and 2.
If Fc is constantly falling behind Fr in phase, as in the timing diagram(Figure. 11 A point), then eventually there will
be two Fr rising edges without an intervening Fc rising edge. This will take the circuit to state 3, and thereafter it will
cycle between state 2 and state3.

For phase difference of Fc and Fr is almost zero, the rising edges of Fr and Fc are coincident, and the PD remains
in state 2 almost all the time

Z-state Phase Frequency Detector is composed of 3-State PFD and two MOS gates
State 1 : make the frequency of Fc slower.
State 2 : hold the frequency of Fc.
State 3 : make the frequency of Fc faster.
State transition at rising edges of Fr and Fc
rising edge of Fr : cause current state to go high

rising edge of Fc : cause current state to go low
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S1A0903X01

VFCT [

VER T [

VAT

A

]

LU U

(N O
L 0T 10,
vel [ T | .

.

VPD
State 2 1 2 1 2 1 2 3 2 3 2 32 32 32 32 32 3 2 3 2 3t
Figure. 11 timing diagram (DZ[1:0]=0)
differences of deadzone (in Figure. 10)
DZ[1] DZ[Q] MX2 path MX4 path PMOS / NMOS DeadZone remarks
0 0 b a on/on -0 @
0 1 a b on/on -0 2
1 0 a C off/off +0 (©)]
1 1 a d off/off ++0 4

DZ[1:0] = 0 mode : Even though PLL loop is locked, generate phase error pulse and phase error correction
pulse which make Deadzone reduced.

DZ[1:0] = 1 mode : Same as Dz[1:0] = 0 mode, but a width of phase error correction pulse is relatively
narrower.

DZ[1:0] = 2 mode : Generate only phase error pulse but phase error correction pulse.
DZ[1:0] = 3 mode : Same as DZ[1:0] = 2 mode, but a width of phase error pulse is relatively narrower.
DZ[1:0]=0or 1

Ya Excellent C/N characteristics
Ya Sidebands may be created by reference frequency leakage
Ya Sidebands may be created by low-frequency leakage due to the correction pulse envelope.
DZ[1:0]=2o0r3
Y PLL loop stable
§ DEADZONE

PFD has to detect subtle phase error and makes phase error signal. There is a region that PFD doesn't make any
phase error pulse due to the propagation delay or other factors, which is called Deadzone.
(detailed in 1X. Terminology)

T
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S1A0903X01

AM/FM 1CHIP TUNER WITH PLL

CE v

DSR's X New data ( OS[1:0] or N[15:0] is changed)

Data

L] 1T

N 1N 1

Figure. 12 PFD and PD output relationship

y Error pulse is made from rising edge of Fr and Fc.

If rising edge of Fc is slower than that of Fr, set Vpd to low

® make the frequency of Fc fast. (Figure. 9 statel)

If rising edge of Fc is faster than that of Fr, set Vpd to high

® make the frequency of Fc slow. (Figure. 9 state3)

A region with no y Error makes Vpd high impedance and hold the frequency of Fc
When data are changed in OS[1:0], N[15:0] or changed in R[3:0] from PLL stop mode.

reset Fc and Fr counter(Figure. 12 A) and change PFD in state 2

After new data is latched, accurate y Error can be reflected on the first phase error(Figure. 12 B)

Lock time can be estimated in advance depending on N[15:0] or OS[1:0] is changed

28
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S1A0903X01

LOCKED STATE DETECTION TIMING

Lock

|—> Detector Lock
=] IR R
Fr "l  Phase
R(4
@ ﬁ Frequency Y Error

veo  |—— UN Fc N Detector
i Nae)TF A |
preset

LP.F |«

getting LOCK state

Figure. 13 Lock Detection scheme

UL[1:0] LOCK state in serial data LOCK state on DO pin REMARKS
0 hold the previous state
1 y E is out directly depending on SIO y E is out directly
timing
2 when y E is narrower than y E width more than 2ms, set LOCK
3

LOCK bit in serial data reflects LOCK state regardless of DOC[1:0]
DO pin reflects LOCK state only when DOC[1:0] is 2
® LOCK : DO pin = open, UNLOCK : DO pin = low

HECTRONIGS
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datain data out data out

cE A BL

M
DSR's ,
o Old data X

New data ( OS[1:0] or N[15:0] is changed)

VCO
frequency

Y Error

LOCK bit

DO pin |

LOCK UNLOCK ' LOCK

Figure. 14 Lock detection timing diagram

LOCK bit in serial data

LOCK bit in serial data shows UNLOCK because VCO frequency isn't stable (Figure. 14 A)
® wait at least several cycle and check LOCK again(Figure. 14 B)

needs several LOCK check in order to get more reliable result.
LOCK state on DO pin
Only when DOCJ1:0]=1 and UL[1:0] * 0, LOCK state can be checked on DO pin

needs several LOCK check in order to get more reliable result.
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S1A0903X01

IF CO

UNTER

Count IF frequency during measurement time(GT[1:0]), start counting on IFCS setting high.

4/8/16/

32ms GT

GT[1:0] ﬁ

D

IF Counter
L(S)B MgB SR
1 C[18:0]

4 iFcs

Figure. 15 IF counter structure

C[18:0] = FiIr© GT : Counted value (the number of pulse)
GT1 GTO measurement time(GT) GT1 GTO measurement time(GT)
0 0 4 ms 1 0 16 ms
0 1 8 ms 1 1 32 ms
IFCS
Measurement -
Time _ " GT g
IF :
Figure. 16 IF counter operation
In Figure. 16

When IFCS bit is zero, IF counter is reset. On IFCS bit is turning to one, IF counter starts to count IF
frequency during measurement time. Then IF counter holds the counted value. If DOC[1:0] is 3, inform the
micro- processor of the end of counting by means of setting DO pin to be low.

IF counter is automatically reset after sending serial data to Micro- processor and ready to count.

If IF frequency less than 45kHz(FM : 1.07MHz) comes into IF counter during first 100us of measurement
time(GT[1:0]), inform Micro-processor of the end of counting by means of setting DO pin to be low in the

case that DOCJ1:0] is 3, even though measurement time isn't passed .

After measurement time(GT[1:0]) is passed, IFCS bit has to be held 1. Unless IFCS bit is held to be one,
counted IF value is all reset to be 0.

IFCS bit is automatically reset after Micro-processor reads the counted IF values.

T
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MPX VCO FREE-RUNNING-FREQUENCY SELF-ADJUSTING CONTROLLER

FMSW
0.853ms
o
TC B
A : .«
55.47ms i 0.853nis
ADJUST :
MODE
PD[6:0] >< 1111111 X 1111110>< 1111101 ( XOOXXXX

Figure. 17 MPX VCO Free-running adjustment timing diagram

Whenever band is switched to the FM mode, FM MPX VCO free-running frequency will be adjusted between
302.5kHz and 309.5kHz using control code PD[6:0]

A region : wait time for MPX VCO to oscillate due to band switching.

B region : measure MPX VCO free-running frequency and check whether free-running frequency is between
302.5kHz %4 309.5kHz or not. If MPX VCO free-running frequency is between 302.5kHz %4 309.5kHz, hold the
control code and end the adjusting.

C region : reduce control code PD[6:0] into 1 step, make free-running frequency fast. If PD[6:0] is 1111111(bin),
VCO frequency will be minimum frequency and If PD[6:0] is 0000000(bin), VCO frequency will be maximum
frequency.

In adjusting MPX VCO free-running, MUTE will be set to one.

The result of MPX VCO free-running adjust is out through TEST1 pin, when TEST[1:0] is zero.
TEST1 pin = 1 : operating VCO free-running adjustment
TEST1 pin = 0 : success adjusting VCO free-running between 302.5kHz % 309.5kHz

TEST1 pin = 1.172kHz/2 : 1.172kHz/2 frequency is out when first adjustment cycle
(maximum adjustment time : 164.7ms / 1 cycle) is failed. Try to adjust VCO free-running on and on,
TEST1 pin is set to be zero when VCO free-running frequency is between 302.5kHz %, 309.5kHz
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TEST FUNCTION
TEST[1:0] TEST1 PIN TEST2 PIN TEST3PIN | REMARKS
IN ouT IN ouT ouT
0 - ADJRESULT - - - @)
1 - TFCOUT - TFROUT TMPXVCO @)
2 TIF - TLEDRSTB - TIFMINMAX @)
3 TFCIN - TFRIN - - @)

ADJRESULT : out MPX VCO adjustment result

1 : on adjusting

0 : success in adjustment

1.172kHz : 1st. adjustment cycle is failed, but adjusting 2nd, 3rd adjustment cycle.
TFCOUT : Fc Frequency divided by N[16:0]

TIF : IF frequency comes in through external source for test

TFCIN : Fc frequency comes in through external source for test

TLEDRSTB : counter reset signal of tuning LED control block comes in through external source for test

TFRIN : Fr frequency comes in through external source for test
TFROUT : Fr frequency divided by R[4:0]
TMPXVCO : MPX VCO free-running frequency which is end of adjusting

TIFMINMAX : Minimum and maximum of IF frequency which is used to check tuning LED operation
TEST[1:0]=0 :inform the state of MPX VCO free-running adjustment

TEST[1:0]=1 : Fc frequency for testing N divider block, Fr frequency for testing X'tal divider block, MPX
VCO free-running frequency for testing MPX VCO self adjusting block

TEST[1:0]=2 : IF frequency, reset signal of LED control counter and IF Min. Max value for testing LED

control block

TEST[1:0]=3 : Fc and Fr frequency for testing PFD and LOCK detector

(1) : If A[1:0] is zero, send the IN1 MODE data latched in DSR to Micro- processor through DO pin
synchronized with falling edge of CL

(2) : If A[1:0] is zero, send the IN2 MODE data latched in DSR to Micro- processor through DO pin
synchronized with falling edge of CL

HECTRONIGS
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AM/FM 1CHIP TUNER WITH PLL

CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT REMARKS
Supply Voltage Vs 10 \%
Operating Temperature Top -20 % +75 °C
Storage Temperature Tstg -55 % +150 °C
Power Dissipation Pdmax 1800 mw
TEMPERATURE CHARACTERISTICS
PARAMETER SYMBOL CONDITION RATINGS UNIT REMARKS
Quiescent circuit current1(FM) Dlccl -20 % +75°C 20 UuA/°C
Quiescent circuit current2(AM) Dlcc2 -20 % +75°C 20 UA/°C
ELECTRO_STATIC DISCHARGE CHARACTERISTICS
PARAMETER CONDITION PIN NO. RATINGS UNIT REMARKS
Human Body Model C = 100pF, R = 1.5kW ALL PINS + 2000 \Y,
Machine Model C = 200pF, R = 0 kW ALL PINS + 200 \%
ALL PINS + 500 \%

CDM

34
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S1A0903X01

ELECTRICAL CHARACTERISTICS

(Ta = 25°C, Vcc = 3V. unless otherwise specified)
FM F/E : f = 98MHZ, fm = 1kHz, Df = 22.5kHz, AM : f = 1MHz, fm = 1kHz, 30% Mod
FM IF : f = 10.7MHZ, fm = 1kHz, Df = 22.5kHz, MPX : f = 1kHz, L+R = 90%, P = 10%, Vi = 150mV)

PARAMETER SYMBOL CONDITION RATINGS UNIT
MIN. TYP. MAX.
Supply Voltage Range Vcc 2.0 - 7.0 \%
Supply Current Iccql FM, Vi=0 6 13 18 mA
Iccg2 AM, Vi=0 2.5 5 8 mA
F/IE Input Limiting Vi lim1 Vo = -3dB - 12 18 dBu
Voltage
Local Oscillation Vosc fosc = 108.7MHz 40 70 110 mV
Voltage
Input Limiting Vi lim2 Vo = -3dB 30 36 42 dBu
Voltage
Detection Output Vo detl Vi = 80dBu 60 80 110 mV
Voltage
S/N Ratio SIN1 Vi = 80dBu 55 65 - dB
FM IF AM Depression AMR Vi = 80dBu 40 50 - daB
Ratio
THD THD1 Vi = 80dBu - 0.2 1.0 %
LED Turning On Vi1l IFS[1:0]=0 40 45 50 dBm
sensitivity VI12 IFS[1:0]=1 46 51 56 dBm
VI13 IFS[1:0] = 2 52 57 62 dBm
VI14 IFS[1:0] =3 58 63 68 dBm
Voltage Gain Gvl Vi = 26dBu 30 55 - mV
AM Detection Output Vo det2 Vi = 60dBu 60 85 110 mV
RF Voltage
LED Turning On Vi21 IFS[1:0]=0 22 27 32 dBm
VI22 IFS[1:0] =1 28 33 38 dBm
VI23 IFS[1:0] =2 32 37 42 dBm
VI24 IFS[1:0] = 3 36 41 46 dBm
AM IF S/N Ratio SIN2 Vi = 60dBu 32 42 - daB
THD THD2 Vi = 60dBu - 1 2 %
MW\IICS 35



S1A0903X01 AM/FM 1CHIP TUNER WITH PLL
PARAMETER SYMBOL CONDITION RATINGS UNIT
MIN. TYP. MAX.
Maximum Input Voltage Vimax Stereo, THD = 3% 300 450 - mV
Voltage Gain Gv2 -5 -1 0.5 daB
Channel Balance CB Mono -1.5 0 1.5 daB
THD1 THD3 Mono - 0.2 1.0 %
MPX THD2 THD4 Stereo - 0.2 1.0 %
Separation 1 Csi1 Stereo, f=100Hz 25 35 - daB
Separation 2 Cs2 Stereo, f=1kHz 25 35 - daB
Separation 3 Cs3 Stereo, f=10kHz 25 35 - daB
LED Turning On Vion TUNLED=ON, - 8 16 mV
Sensitivity Pilot only
LED Turning Off Vloff TUNLED = OFF, 1 6 - mV
Sensitivity Pilot only
Lamp Hysteresis HY - - mV
Capture Range CR Pilot only - 4 - %
S/N Ratio SIN3 Mono 60 70 - daB
Mute Attenuation Amute 65 75 - daB
Input High Level Vih CE, DI, CL 0.7Vreg - - \%
Voltage Low Level Vil CE, DI, CL 0 - 0.3Vreg \%
Output High Level Vohl PD : lo=-1mA 0.7Vreg - - \%
Voltage Low Level Voll PD : lo=1mA - - 0.3Vreg \%
Vol2 DO : lo=5mA 0 - 0.3Vreg \%
DTS Output Voltage Range Vo Aout 0 - 9 \%
Internal Feedback Rf XIN - 0.4 - MW
Registance
Input Current linl CE, DI, CL=VDD or - - 5 mA
GND
lin2 XIN=VDD or GND 1.3 - 8 mA
Idd1 X'tal=10.8MHz, - 2.5 6 mA
FM=130MHz
Supply Current ldd2 PLL stop mode, - 0.3 - mA
X'tal=10.8MHz
ldd3 PLL stop mode, - - 10 mA

X'tal stop mode
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S1A0903X01

44-QFP
ale
it ) Y SV ov Ll w oy ¥
0.022uF 2k T 4 ¥s 3|3 ASE £ 3l 3 ASY s~
—w E¢ 93T NERELE = s ] BT
[B.p.F} N TI T TT T
= & \ 470pF 4 68pF
68pF
AMRFI FMRFIN 2.2uF
N_0.47uF +§
NT
: B
W 33323130} (29)28)<27){26}—(25)—(24)—(23
Fr1 | WF
J, N4 22
°. Loe 10uF
raal 35 21 —N—¢
&+ 0.1uF TEST OUT
36 20 11
330 — i1
vcel F2 £3 10.7M
Q 4 37 T5,__TEST3
4
o = (1N LLI
HSESEE N 38 1 TEo12 o—
[ I[N ©@ 0.1mF TEST1 T
Oo— -—e 39 S1A0903X01 17 o—
GND 4.7uF
- 40 16
N w
G N+ 0..1uF <~ > S ©
DETOUT 4.7uF ————I—» 5
N 42 14 o o2 ¢
3.3uF 58 TESTIN
MPXIN &~/ N 43 13 o E°
0.33nF ° S
F3 10.7M > 12 o
i DN{2)3 56 (7 ){8)9)-(10}-(11
4.7uF w
O8T [1okmz]_ @ N+ & 10K A
BRF ° N . S & T 20pF
NF = 2.2K &
4.7uF lui L
T 2 33 p—
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL
TEST CIRCUIT
48-LQFP
Lﬁ !
> ™ Wi w < [
N4
0.022uF 2k I A 3l 3 A5Y 25 |8
= | © h § - N
R — N - E: ]
B.P.F | 68pF I 470pF
|
AMRFI FMRFIN | N 0.47uF
Y
I P r
N+ 10uF
—0 h . E1 +N
N
330 = 450k OluF || TEST OUT
veel o b4 Q
F2 B3 10.7M
~ = TEST3
o —+—
z|lz| & E‘J TEST2
= = N 1 a—
LAOLE () N © a
y774
ZVY2 N TESTL 70
0. 1F S1A0903X01 g
G _
GND 4.7uF
N
N+ @)
O ¥ 0IuF 1 o
DETOUT PN | WSO | 5
L0 _
330F ° 88 TEST IN
MPXIN (~2 = E9
C‘) +Ho.33n|: © "a
o
F3 10.7M a
47uF
OUT [TokHz]_© N
BRF p N
47u0F |u [ w ’
lé 4 5233 | ow s
g g 20 2; 10K "i:-l A X SW
o< ST s
véc2
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APPLICATION CIRCUIT

44-QFP
[s2] w — ¢
525Y § ool |5 Ls
FM L P 3l 3 S b 4 N
Antenna c"'g"_l: ' ?Hg N3 = szcl_ Hi g
N k< _l_ 3 A
T B.P.F AM 1 68pF
| Antenna
) — 0.47uF N
330" — 2.2uF
v AN
(A a'a)
IFT1
10uF
— N
E2 = 0.1uF
—.l. '.— p
vcel == 107M
o * °
T
Szt 3 +N
<] i
N C’I 0.1uF
O . S1A0903X01
GND
q
1000p
w
O
+ — 5]
a
H3.3uF 5 g
N o Eg
0.33uF a
10t e
F3 10.7M
LL
o
+ | +N >—-|—
eT 46T & 3838 | fwae
JE 5 3838 | ol
S| <[ o ¢ %mK §
o : o DT
O O VCC2
LOUT  ROUT
B.P.F : GFM87 (KOREA SANGSHIN ELECTRIC Co.Ltd)
F1 (450kHz) : 450 BL(Toko co.Ltd)
F2 (10.7MHz) : SFE 10.7MA5 (MURATA Co.Ltd)
F3 (10.7MHz) : CDALA10M7GA086-B0 (MURATA Co.Ltd)
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APPLICATION CIRCUIT

48-LQFP
3 ul 3
~ of >
Antenna ' ;”g N = <\ZAZCJ__H§_'_
TT P17
M5 F AM |
\_1_‘ | Antenna
E:0.47UF N
330
3 2.2uF
IFT1
10uF
Ll +N
N
L F2 = 0.1uF
L1
veCl J'%10.7M
O—r— *
3
L o
o
N +N
0.1uF S1A0903X01
O—e—e
GND
q s
1000p
o
+ = <}
o
N3.3u|: Sﬁ
+ a4 E8
H0.33uF © =
in 2
F3 10.7M
T oz zz 1uF
ET 4 £ 5 233 '
sl 2| & 2| THIS 10K |
s < 3| « 10K 0.047mF
S S T
(@] O vCC2
LOUT  ROUT
B.P.F : GFM87 (KOREA SANGSHIN ELECTRIC Co.Ltd)

F1 (450kHz) : 450 BL(Toko co.Ltd)
F2 (10.7MHz) : SFE 10.7MA5 (MURATA Co.Ltd)
F3 (10.7MHz) : CDALA10M7GA086-B0 (MURATA Co.Ltd)
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lccg2
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL
o FM RF+F Vof SINf - RF Level 1.6 FM REHE THDERF Level
T
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N 12
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FM RF
® ®
@@L ©
@ ©

SP-2065

FM OSC
® ®
©, ®
© ®

SP-2066

AM OSC

®

© ®

©®
KS50N-354

AM IFT (MIX OUT)

f %0 TURNS KWANG SUNG
(MHz) 1-4 WIRE PART NO
100 80 7%(1/2) | 0.45m/m SP-2065
f o0 TURNS KWANG SUNG
(MHz) 1-4 WIRE PART NO
100 80 6%(1/2) | 0.45m/m SP-2066
f 5 TURNS L KWANG SUNG
(MHz) Q 1-3 | WIRE | (uH) PART NO
796 50 84 110 KS50N-354
Co (pF) f % TURNS KWANG SUNG
1-3 (MHz) 1-3 4-6 PART NO
470 455 40 115 5 KS50N-SAA

il

KS50-SAA
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

PACKAGE DIMENSIONS

44-QFP
P 13.20+ 0.30 -~
0-8°
10.00 +0.20 +0.10
< > 0.15-0.05
! ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
A
CT—] —11
CT—] —11
CT—] —11
@ & o — —T
© © o —T
+ +1
CT—] - - —11 0.10 MAX
sl s 44-QFP-1010B (=] 0.10 MAX |
9 S| T— —T
CT—] —11
CT— O —T1 8.
#44 CT— —T1 c-l:-)I
" T T T ao)
LI, —
A4 (] § | \/ _:
#1 [ +0.10! ‘}
N ‘0.35-0.05 0.05 MIN
080 (o015 MAX |<pl 200 >
. e 2.05+0.10
4>
2.30 MAX
<+
NOTE: Dimensions are in millimeters.
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AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

PACKAGE DIMENSIONS

48-LQFP

|| 0.20 -0.03 '
0.50 BSC i
I—I4’H+ | ﬂ}| 0.08 MAX @|

NOTE: Dimensions are in millimeters.

P 9.00 BSC -
7.00 BSC
A
T— —
[ — —
T— —
[ — —
0 ) T— —
a a [ — —m
S S T— —
& 2 [ — —
T— —
[ — —
= O ——
#48 CT— —
v
il !
" |
v H H ] H H H H H H
[ ]
#1001 +0.07 |

0-7
0.09-2.20

B[ ooamAx]

=
s
+1
o
©
o
_ VY
NI
A
0.10 +0.05
4> al
1.40 +0.05
<>
1.60 MAX
o
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

TERMONOLOGY

8 DeadZone

PFD has to detect subtle phase error and makes phase error signal. There is a region that PFD doesn't make any
phase error pulse due to the propagation delay or other factors, which is called Deadzone.

Performance of PLL frequency synthesizer depends on the width of DeadZone

The characteristic of PFD is not ideal A(Figure. 18) but curved B(Fig. 18) because PLL frequency synthesizer
operates on reference signal just like a LPF(low pass filter)

The cause of Deadzone is that PFD doesn't generate phase error signal even though there is a phase error between
reference frequency and VCO divided by N. In general deadzone has several nano seconds width.

To implement a high S/N ratio system, the width of Deadzone is as narrow as possible. But, RF leakage in MIXER
block comes into VCO, which causes be a noise.

A
4

/ DeadZone

Figure. 18 PFD characteristic
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AM/FM 1CHIP TUNER WITH PLL

S1A0903X01

8 Application Note

1. Recommend using filter with 330W I/O impedance as 10.7MHz IF filter

2. Output gain of RF mixer is fixed by both of 330W register on PIN33 and parallel register of input impedance on

10.7MHz IF filter. Thereafter to control output gain of mixer depends on changing load register on PIN 34, which case

both of input impedance of IF filter and load register are recommended to have same impedance.

3. Application of a input pin CE, DI, CL depends on the output of Micro-processor(Figure. 19). Input pin of CE, CL, DI

must be set to be VDD using R1 and R2 In the case of Figure.19 <B>.

MICOM
S1A0903X01 MICOM
VDD
~| CL,DI,.CE
2 100K P (13,14,15)
= 4@? VREG
<A>

VREG

S1A0903X01

CL,DI,CE
(13,14,15)

<B>

Figure. 19 Connection between SIO and Microprocessor

4. Crystal can be selectable among 75kHz, 3.6MHz, 7.2MHz, 10.8MHz. The connection must be the same as

Figure. 20 to share crystal for Micro-processor

MICOM S1A0903X01

e

Figure. 20 Connection X'tal for Micro-processor
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S1A0903X01 AM/FM 1CHIP TUNER WITH PLL

NOTES
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