Ordering number : EN5112

CMOS LSI

No.5112 // LC72132, 72132M

SANYO

AM/FM PLL Frequency Synthesizer

GIG[E]

Overview Package Dimensions

The LC72132 and LC72132M are PLL frequency  unit: mm
synthesizers for use in tuners in radio/cassette players.  3006B-DIP16
They allow high-performance AM/FM tuners to be

implemented casily. [LC72132]
Functions 16 s
. .. A0 nnC0—]
« High-speed programmable dividers Ly |-
— FMIN: 10to 160 MHz.......... pulse swallower E; d I
(built-in divide-by-two prescaler) TUOO OO Oy i
— AMIN: 21040 MHz .............. pulse swallower r 19.2 _ §I
0.5 to 10 MHz .........direct division k —d
« IF counter T Jg 8
— IFIN: 041to12MHz........ AM/FM IF counter L -
+ Reference frequencies "
— Twelve selectable frequencies 1.2 048 254
(4.5 or 7.2 MHz crystal)
SANYO: DIP16

1,3,5,9,10,3.125,6.25,12.5,15,25, 50 and 100 kHz

» Phase comparator

— Dead-zone control

— Unlock detection circuit [LC72132M]

— Deadlock clear circuit
+ Built-in MOS transistor for forming an active low-pass 18 8

filter nﬂﬂﬂﬁﬂﬂﬂ T
+ [/O ports _f T—

— Dedicated output ports: 2 d}

— Input or output ports: 2

— Support clock time base output LR ELU il U__’
« Serial data I[/O .

— Support CCB format communication with the Iﬁ i
system controller. ol 035

» Operating ranges 1.27 0.605
— Supply voltage.........ccevevenennnns 45t055V
— Operating temperature............ —40 to +85°C SANYO: MFP16

+ Packages
— DIP16/MFP16

3035A-MFP16

~
.
-

2113
—“—J

wm

+ CCBis a trademark of SANYO ELECTRIC CO., LTD.

« CCB is SANYO's origlnal bus format and sll the bus
addresses are controlled by SANYO.

SANYO Electric Co., Ltd. Semiconductor Business Headquarters

TOK YO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ucno, Taito-ku, TOKYO, 110 JAPAN
03095HA (OT) Ne. 5112-1/23



LC72132, 72132M

Pin Assighment
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1L.C72132, 72132M

Block Diagram
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LC72132, 72132M

Specifications
Absolute Maximum Ratlngs at Ta = 25°C, VSS =0V
Parameter Symbol Pins Ratings Unit

Supply voliage Vpp max | Vpp -0310+7.0 v
Viy1 max | CE, CL, DI -03 10 +7.0 Vv

Maximum input voltage VN2 max | XIN, FMIN, AMIN, IFIN ~0.3t0Vpp +03 v
VN3 max | 101,102 ~0.310 +15 v
Vol max | DO =0.310 +7.0 v

Maximum output voltage Vo2 max | XOUT, PD =03 toVpp +0.3 v
Vo3 max | BOT, BOZ, 101, 102 0310 +15 v
o1 max | BOT 0w +3.0 mA

Maximum output current In2 max | DO 010 +6.0 mA
I3 max | BOZ, I07, 102 010 +10.0 mA

Allowable power dissipation Pd max I: : gg:g {tg;ﬁ:g:{gﬁ;ﬁm ?23 mw

Operaling temperature Topr ~40 to +85 oG

Storage temperature Tstg ~5510 +125 °C

Allowable Operating Ranges at Ta = —40 to +85°C, Vgg=0V

Parameter Symbol Pins Conditions min typ max Unit
Supply voltage Voo Vpp 4.5 55 v
Input high-level voltage V! E CLDI 07 Voo 8.5 v
Vin2 101, 102 07 VDD 13 v
Input low-lave! voltage ViL CE,CL, DI, 101,102 ] 0.3 Vpp v
Vol 0o - 0 6.5 v
Cutput voltage —————
Vo2 801, BOZ, 101, 102, 0 13 v
fin1 XIN VNt 1 8 MHz
w2 | FMIN VN2 10 160 | MHz
Input frequency fin3 AMIN VN3, SNS =1 2 40 MHz
find AMIN ViNg. SNS =0 05 10 MHz
find IFIN VN5 04 12 MHz
Vint XIN fint 400 1500 | mVrms
Vin2-1 | FMIN =10 to 130 MHz 40 1500 | mVrms
Vine-2 | FMIN f=130to 160 MHz 70 1500 | mVrms
Input amplitude ViN3 AMIN fin3, SNS =1 40 1500 | mVrms
ViNd AMIN find, SNS =0 40 1500 | mVrms
VN 5-1 IFIN fiNs, IFS =1 40 1500 mvrms
V52 | IFIN fiG, IFS =0 70 1500 | mVims
Supported crystals Xsal XIN, XOUT * 4.0 8.0 MHz

Note: * Recommended crystal oscillator Cl values:
Cl 5120 Q (For a 4.5 MHz crystal)
Cl <70 Q (For a 7.2 MHz crystal)

<Sample Oscillator Circuit>

Crystal oscillator: HC-49/U {manufactured by Kinseki, Ltd.), CL =12 pF

ClalC2=15pF

The circuit constants for the crystal oscillator circuit depend on the crystal used, the printed circuit board
pattern, and other items. Therefore we recommend consulting with the manufacturer of the crystal for
evaluation and refiability.

Ca

A
XouT

= LC72132/M
€4 XIN

5
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LC72132, 72132M

Electrical Characteristics for the Allowable Operating Ranges at Ta = —40 to +85°C, Vgg=0V

Parameter Symbol Pins © Conditions min yp max Unit
Rf1 XIN 1.0 MO
. ) Rf2 FMIN 500 kQ
Built-in feedback resistance
Rf3 AMIN 500 kQ
Ri4 IFIN 250 kGl
" ) Rpd1 FMIN 200 kQ
Built-in pull-down resistor
Rpd2 AMIN 200 k)
Hysteresis Vs | CE,CL, DI, 107,102 0.t Vpo v
Output high tevel voltage Vou! PD lg=-1mA Vpp-1.0 v
Vou! PD log=1mA 1.0 \'
- lg=05 mA 0.5 A
Vo2 | BOT Ig=1mA 10 v
lo=1mA 0.2 v
Qutput Tow level voltage Vo 3 DO o= 5mA 10 v
lo=1mA 0.2 v
Vo4 BOZ, 101, 102 lop=5mA 1.0 v
lop=8mA 16 v
[ CE, CL, Dt V=65V 50 wA
42 101,162 Vi=13V 50 pA
Input high feve! current <] XIN Vi=Vpp 2.0 11 pA
Iyt FMIN, AMIN Vi=Vpp 4.0 22 WA
) IFIN Vi=Vpp 8.0 44 pA
I CE,CL, DI V=0V 5.0 pA
12 o1, 102 V=0V 5.0 MA
Input low level cusrent I3 XIN Vi=0V 20 11 pA
e | FMIN, AMIN V=0V 4.0 22 WA
s IFIN ‘ V=0V 8.0 44 WA
Output off leakage current lor BOT, BOZ. 101,102 Vo-13V 59 uA
lpre2 Do V=65V 50 pA
v e s oree [P0 oor | a0 | m
e o | Po om | mo | m
Input capacitance Cin FMIN 6 pF
Xtal = 7.2 MHz,
bp! Voo fin2 = 130 MHz, 5 10 mA
V|N2 = 40 m\rms
PLL block stopped
Current drain Ipo2 Voo g(PLL INHIBIT), . 05 mA
tal oscillator operating
{Xtal = 7.2 MHz)
03 | Voo Xialosllor sropped |

No. 5112-5/23




LC72132, 72132M

Pin Functions

Pin No.
Symbol {MFP pin Nos. are Type Functions Circuit configuration
in parenthesas.)
XIN 1 = Crystal resonator connection E -
XOUT 16 Xial GSC {4.5/7.2 MHz)
I
AD2598
« FMIN is selected when the serial data input DVS bit is at
setio 1, o
» The input frequency range is from 10 to 160 MHz. O {>c
FMIN 12 Local oscillator » The input signal passes through the internal divide-by-
signal input wo prescaler and is input lo the swallow counter, l—'-"—
» The divisor can be in the range 272 to 65535. However,
since the signal has passed through the divide-by-two
prescaler, the actual divisor i twice the set value. Apases
+ AMIN is selected when the serial data input DVS bitis Wr
setto 0 O > °
- . —
* When the serlal data input SNS bit is setto 1:
— The input frequency range is 2 1o 40 MHz, ———
— The signal is directly input to the swallow counter.
Local oscillator — The divisor can be in the range 272 to 65535, and
AMIN 11 ianal input the divisor used will be the value set. Apasen
&9 P » When the serial data input SNS bitis setto 0:
— The input frequency range is 0.5 1o 10 MHz.
— The signal is directly input to a 12-bit programmable
divider.
— The divisor can be in the range 4 to 4095, and the
divisor used wilt be the value set.
CE 2 Chip enable f:r[i ;]Ear:;n high when inputting (DI} or outputting (DO) D—-—{}o—-
AL2609
+ Used as the synchronization clock when inputting (O1) or D—{}o—
oL 4 Clock outputting (DO) serial data.
Apzsao
. . ial data ransterred from th D—i}o——
DI a Data input Il_rg?;;;na ata tr rr m the controller 1o 1he
AD2BOO
= Qutpuls serial data transferred from the LC72132 1o the
controller. _.|
o 5 Data output The content of the output data is determined by the
sarial data DOCO to DOC2. AOZEG1
« The LC72132 power supply pin, (Vpp = 4.510 55 V)
Voo 13 Power supply = The power-on reset circuit operates when power is first

applied.

Continued on next page.
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LC72132, 72132M

Continued from preceding page.

Symbol

Pin No.
{MFP pin Nos. are
in parentheses.)

Type

Functions

Circuit configuration

Vss

15

Ground

» The LC72132 ground

Output port

= Dedicated output pins

= The output states are determined by BO1, BO2 bits in
the serial data.
Data: 0 =open, 1 = low

+ A time base signal {8 Hz) can be output from the BOT
pin. (When the serial data TBC bitis setto 1.}

» Care is required when using the BOT pin, since it has a
higher on impedarice that the other output port (852).

» All output ports are et 1o the open state following &
power-on reset.

AQOBE04

O port

+ YO dual-use pins

= The direclion (input or output) is determined by bits |0C1
and IOC2 in the serial data.
Data: 0 = input port, 1 = output port

« When specilied for use as input ports:
The state of the input pin is transmitted 1o the controller
over the DO pin,
Input state: low = 0 data value

high = 1 data value

+ When specified for use as output ports:
The output states are determined by the 101 and 102
bits in the serial data.
Data; 0 = open, 1 = low

+ These pins function as input ping following a power on
reset,

AO2B02

PD

Charge pumnp
output

» PLL charge pump output
When the frequency generated by dividing the local
oscillator frequency by N is higher than the relerence
frequency, a high Jevel is output from the PD pin.
Similarly, when that frequency is lower, a low level is
output. The PD pin goes to the high impedance state
when the frequencies maitch.

AQ2EQ3

IFIN

IF counter

= Accepts an input in the frequency range 0.4 to 12 MHz,

» The input signal is direcly transmitted ‘o the IF counter.

= The result is output starting the MSB of the IF counter
using the DO pin.

« Four measurement periods are supported: 4, 8, 32, and
64 ms.

_W——

R

A

AQ2%589
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LC72132, 72132M

Serial Data 1/0 Methods

The LC72132 inputs and outputs data using the Sanyo CCB (computer control bus) audio LSI serial bus formal. This
LS! adopts an 8-bit address format CCB.

VO mod Address Function
moce Bo | B1 | B2 | B3] A0 | A1 | Az | A3

= Control data input mode [serial data input)
» 24 data bits are input.

1 IN1 (82) 0 0 0 1 0 ! 0 ¢ + See the “DI Control Dala (serial data input) Structure™
item for details on the meaning of the input data.
» Conbol data input mode {serial data input)
2 IN2 (92) 1 0 0 1 0 ‘ 0 0 + 24 data bis are input.

+ See the “DI Control Data (serial data input) Structure”
item for details on the mearing of the input data.

Data output mode (serial data output)
+ The number of bits output is equal to the number of glock
3 OUT (A2) 0 1 [¢] 1 0 1 [+] 0 cycles.
* See the “DO Output Data (Serial Data Output) Structure”
itern for details on the meaning of the output data.

r— O mede determined

A
k]

CE

: f——

|
cL :
|
i

o1 [ o J oo Joe Jos [ o [ 2] = | = 'LI x }C
S

. ———

(@ CL: Normal high R_ First Dats ouT
@ CL: Nermal low

oo

AQ2GoS
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LC72132, 72132M

1. DI Control Data (Seriat Data Input) Structure

« IN1 Mode

Address

oi=<={olo|of1]Oo|s|O]O

~—First Data IN1

olwmju|lm|ew ||| w
fla|la|o|alale|w|a|eja|ajal{aje|a]|njo|ux]|a x|
N — - _/
o
o = '3
= o =
[+ | u
r W 1
o = 3
z g &8
AORBOB
» IN2 Mode
Address
DlI=--i|0|O|4afJC|ddfjO]|0O
FFirst Data IN2
of«|a
SlUl=lal=|u|o|ele|S|oiB]le(|e|z]e||elo]oir|=]|=
2l18lo|olels|(z|2]12(8|8]8|2|2[(n|M]|e|r|ela]|r o|n o
mlafRr|mlojoe|lalolglalal™ J|lo|ofo|o (- O]+ E E E

e i M e I I N N N ———

{4y I0-C
{6) 0-PORT
(13¥Don"t
Care
{6) DD-C
{7) UNLOCK
(3 0z-C
{(3) IF-CTHR
(9 TIME
(40) PD-C
(41) IFS
(12 TEST

AD3BBY

No. 5112-9/23



LC72132, 72132M

2. DI Conirol Data Functions

No. Control block/data Functions Related data
Programmable divider data | » Data that sets the programmable divider.
PO to P15 A binary value in which P15 is the MSB. The LSB changes depending en
DVS and SNS. {*: don't care)
DvVsS SNS LSB Divisor setting (N) Actual divisor
1 * PO 272 1o 65535 Twice the value of the setting
[+] 1 PO 272 10 65535 The value of the satting
0 0 P4 410 4095 The value of the setling
(1) Note: PO lo P3 are ignored when P4 is the LSB.
DVS, SNS + Selacts the signal input pin (AMIN or FMIN) for the programmable divider, switches
the input frequency range. {*: don't care)
pvs SNS Input pin Input frequency range
1 * FMIN 10 to 160 MHz
0 1 AMIN 210 40 MHz
0 0 AMIN 0.510 10 MHz
Note: See the “Programmable Divider” item for mare information.
Relerence divider data +» Reference trequency (fref) selection dala.
RO to R3
R3 R2 R1 RO Reference frequency (kHz)
0 0 0 0 100
0 0 0 1 50
0 0 1 1} 25
o 0 1 1 25
0 1 0 0 125
0 1 0 1 6.25
0 1 1 0 3.125
0 1 1 1 3125
1 0 0 0 10
1 0 0 1 9
1 0 1 ¢} 5
2 1 0 1 1 1
1 1 0 0 3
1 1 0 1 15
1 1 1 0 PLL INHIBIT + Xta! OSC STOP
1 1 1 1 PLL INHIBIT
Note: PLL INHIBIT
The prograrmmable divider block and the IF counter block are stopped, the FMIN,
AMIN, and IFIN pins are set to the pull-down state (ground}, and the charge pump
goes to the high impedance state.
XS » Crystal resonator selection
XS =0:45MHz
XS =1:7.2MHz
The 7.2 MHz frequency is selected after the power-on reset.
IF counter control data » IF counter measurement start data
CTE CTE = 1: Counter start
CTE = 0; Counter reset
GT0, GT1 » Determines the IF counter measurement period. IFS
GT1 GTo Measurement lime (ms) Wait ime {ms)
(3) 0 0 4 3to4
0 1 8 dto4
1 4] 32 Ttod
1 1 64 7wd
Note: Sea the “IF Counter” item for more information.
" IO port specification data | + Specifies the 1O direction for the bidirectional pins 10T and 102.
“ 10C1, I0C2 Data; 0 = input mode, 1 = output mode
Qutput port dala « Daia that determines the output from the BOT, BOZ, 10T and 102 output ports
(5 |BO1.BO2, 101,102 Data: 0 = open, 1 = low :$1
= The data = 0 (ocpen) state is selected afier the power-on reset. 2

Continued on next page.
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LC72132, 72132M

Continued from preceding page.

Ne. Control block/data Functions Related data
DO pin control data * Data that determines the DO pin output
DOCO, DOC1, BOC2
DOC2 | DOC1 | DOCO DO pin state
0 0 0 Open
0 0 1 Low when the unlock state is detected
0 1 0 end-uc*!
[+ 1 1 Open
1 0 1] Open
1 0 1 The TGT pin state*2
1 1 b} The 02 pin state”2
1 1 1 Open
The open state is selected after the power-on reset.
Note: 1. end-UC: Check for IF counter measurement completion
a;g ULo, ULs,
(6) DO pin- ).ﬂ, 4 ; CTE,
E : : 10C1, 10C2
! ] 1
@ Counter start @ Counter (3 CE: high
complete
ABZEOR
(D When end-UC is set and the IF counter is started (i.e., when CTE is changed
from zero to one), the DO pin automatically goes 1o the open s1ate.
(@ When the IF counter measurement completes, the DO pin goes low 1o indicate
the measurement completion state.
(@ Depending on serial data VO (CE: high) the DO pin goes to the open state.
2. Goes to the open state if the KO pin is specified io be an output port.
Caution: The state of the DO pin during a data input period {ar IN1 or IN2 mode period with CE
high) will be open, regardless of the state of the DO control data (DOCC 10 DOC2).
Also, the DO pin during a daia output peried (an OUT mode period with CE high)
wilt output the contents of the internal DO serial data in synchronization with the
CL pin signal, regardless of the state of the DO control data (DOCO to DOC2).
Unlock deteclion data « Selects the phase error {@E) detection width for checking PLL lock.
uLo, Ukt A phase error in excess of the specified detection width is seen as an uniocked state.
uLs uLo oE detectlion width Detector output
0 0 Stopped Open DOCO,
! 0 1 0 oE is output directly | pog,
n DOoc2
1 0 10.55 us oE is extended by 1t0 2 ms
1 1 +1.11 oE is extended by 10 2 ms
Note: In the unlocked stale the DO pin goes low and the UL bit in the serial data
becomes zero,
Phase comparator » Controls the phase comparator dead zone,
control data
DZo, DZ1 DZ1 DZo Dead zone mode
0 0 DZA
1 DzB
(®) 0
1 0 DzC
1 1 DZD
Dead zone widths: DZA < DZB < DZC < DZD
Clock time base Setting TBC 10 one causes an 8 Hz, 40% duty clock ime base signal to be output
® |18c trom the BOT pin. (BO1 data is invalid in this mode.) BO1
Charge pump control data | « Forcibly controls the charge pump output.
DLC
DLC Charge pump output
0 Normal operation ’
(10) 1 Forced low
Note: I deadlock oecurs due to the VGO control voltage (Vtune} going lo zero and the VCO
oscillator stopping, deadlock can be cleared by forcing the charge pump output 1o
low and setting Viune to V. (This is the deadlock clearing circuit )

Continued on next page.
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Continued from preceding page.

No.

Control block/data

Functions

Related data

(4

IF counter control data
IFS

+ Note that if this value is sel lo zero the system enters input sensitivity degradation mode,

and the sensitivity is reduced 10 10 10 30 mV rms.
* See the "IF Counter Operation” item for details.

L.S1 test data

1+ LSl testdata

TESTOI03 TESTO
(12) TEST1 These values must all be set 1o 0.
TEST2
These test data are set 1o 0 automatically after the power-on reset.
(13) | DNC Don't care. This data must be setto 0.

3. DO Output Data (Serial Data Output)

« OUT Mode

Address

OI =—y

}[— First Data OQUT
DD-‘—ﬁ {{;E‘-E:Eﬂ:gﬁzgm:ﬂhmmvmmno
RV |V || ILDIUD|D|OjLlO|lo QL
—— S ~ »
'l.; x o
=] L -
o =] (4]
1 - 1
Z 3 &
- - - ¥r: Must be zero,
z 1] )
AOBEOR
4. DO Output Data
Nao. Control blocksdata Fungtions Related data
IO port data + Latched from the pin states ot the 107 and 102 O ports.
) 12, 11 {These values follow the pin states regardless of the input or output setting.) 10C1,
H « IO pin state | High: 1 10c2
12 « 102 pin state J Low: 0
PLL unlock data « Latched from the state of the unlock detection circuit.
@ |uL UL « 0: Unlocked uLo,
UL « 1: Locked or detection stopped mode uLt
IF counter birary data + Latched from the value of the IF counter {20-bit binary counter). CTE,
(3 |C19teCo C19 « MSB of the binary counter GT0,
C0 « LSB of the binary counter GT1

No. 5112-12723



LC72132, 72132M

5. Serial Data Inpnt (IN1/IN2) tsus tHDs tELs ESY LtEH 2075 us, 4 c <075 Hs

@ CL: Normal high

ce n e

D1 inlcia:Iannalaolatlne[Aa]polmlpexpa [ro[ri]re] ra ‘
el
Internal data I
AD2ALOD
@ CL: Normal low
“-ELE-—-:H—-itEG "EHg"—é

tsu'r-—--—-‘: SHD
[

oI i;uigxlae!aalquIaeIna[ po | P2 | P2 ] Fa ] [rolm Jme] o

tie—] p—

Internal data

ADEBLL

6. Serial Data Output (OUT) tgy, typs gL e, tey 2 0.75 1S, tpc, tp S 0.35 pis

(D CL: Normal high

tsultuD ! ' |
H

o1 ]:n:uimlaaxaaxuuxuluel Aa? '

toc =i ~ltne ton=H
; ; —
0o iz 1s] Jw lcalca[ux:nf
AogBre
@ CL: Normal low
L S teni

° L Jj —

lsur———:-—-:tun ' :

oI lanlm]aalnalmluxuln , : -

toc~ik-  ~-toc o -

oo "(:a 11 ] 7w YcaJece]cifcol
ADRB13

Note: Since the DO pin is an n-channel open-drain circuit, the time for the data to change (tpe and tnyy) will differ depending on the value of the pull-up
resistor and printed circuit board capacitance,

No. 5112-13/23



LC72132, 72132M

7. Serial Data Timing
CE VIH \
i / N
tCH tCL
oL VIH
VI VIL
=7 N
tEL tEH
VIR VIH \ >‘
01
vIL VIL N
tsu | enD \ 00 ] £OH —f ‘»
i ) e |-
Internal Old X New
data
I /i
AQ2814
When stopped with CL low
CE
VIH \
cL vIL YIL
tES
DI )
i
tDC — &——-
Interna!
data
ADZBIG
When stopped with CL high
Parameter Symbol Pins Conditions min typ max Unit
Data setup time sy DI, CL 0.75 ns
Data hold time typ DI, CL 0.75 §s
Clock low-level time oL CL 0.75 ps
Clock high-level time o] cL 0.76 113
CE wait time el CE, CL 0.76 13
CE setup time Ieg CE.CL 0.75 us
CE hold time tey CE, CL 0.75 us
Data latch change time e 0.75 us
toe DO, CL Diners ;!;]pendii?g on th.e[
Dat . value of the puli-up resistor
ata output time and the printed circuit board 0.35 i
oy DO, CE capacitances.

No. 5112-14/23




LC72132, 721322M

Programmable Divider Structure

(A)
evin oot [g}
j? Swallow Programmable
Counter Divider
m [{=}] (C}
AMIN [ t tvcasN

f | ¢E

DVS SNS fref
fvco=fref X N

4bits i2bits

AD2616

DVS SNS Input pin Set divisor Actual divisor: N Input frequency range (MHz)
A 1 . FMIN 272 10 65535 Twice the set value 1010 160
B 0 1 AMIN 272 10 65535 The set value 210 40
C 0 0 AMIN 4 to 4095 The set value 051010

Note: * Don't care.

1. Programmable Divider Calculation Examples
» FM, 50 kHz steps (DVS = 1, SNS = *, FMIN selected)
FM RF = 90.0 MHz (IF = +10.7 MHz)
FM VCO = 100.7 MHz
PLL fref=25kHz (ROtoR1 =1,R2toR3 =0)
100.7 MHz (FM VCO) + 25 kHz (fref) + 2 (FMIN: divide-by-two prescaler) = 2014 — 07DE (HEX)

E [u] 7 o
Y et g — e———
Ol1|r)afafo|aca|aja|d1|ojofojofo|x]|1 1100
olnla|lm|e(n]|nln|w
glwla|lo|v|o|o|n]|olafelvla|olv|lw]lz|(>|-|aolejv|a]o
ala|o|ae|a|rn|olja|a|afajaja|ln|o|la|n|o|o|x|ec|c|ax|a

ADEB17

« SW, 5 kHz steps (DVS =0, SNS = 1, AMIN high-speed side selected)
SW RF = 21.75 MHz (IF = +450 kHz)
SW VCO=2220MHz
PLL fref=5kHz(RO=R2=0,R1=R3=1)
22.2 MHz (SW VCO) + 5 kHz (fref) = 4440 — 1158 (HEX)

[:] -] 1 1
PR — S e
oloje|d]i|o|s|ojsfa]|o|o|L|Oof|jofo]1]|o cl1]o| ¢
ofln|u|m|s|lvfn|lv|w
o|lwln|mn]x|o|lo|r|o|o|w|wlnln|[a]|w]z]l>|F|n|lo|~|{ulm
dlalalafa|a|a|a|a]a|afafjain|a|a|n|olo|x|ala|ac|x

Ad20 1

« MW, 10 kHz steps (DVS =0, SNS = 0, AMIN low-speed side selected)
MW RF = 1000 kHz (IF = +450 kHz)
MW VCO = 1450 kHz
PLL fref= 10kHz (ROtoR2=0,R3=1)
1450 kHz (MW VCO) + 10 kHz (fref) = 145 — 091 (HEX)

1 | ] Q
T — — i —
®|%|x|x]1|o|o|oja|jo|oa|i1]|o|c|afo]jo|O [ I
oflw|lafo|vs|lo]ejv|w
gln|lalnw|o|o|rn|o|o|n|n]m|n|=]|=]Z|[>|r|lon]e|=|n]|m
dlafa|aja|a|la|a|a|e|a|a|a|a|a]|ajn|p|o|(x]|c|c|acrx
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IF Counter Structure

The LC72132 IF counter is a 20-bit binary counter. The result, i.e., the counter's msb, can be read serially from the DO pin.

IF counter
(20-bit binary counter)

I {Fec)

IFIN O [>o L

3 z

Oto3 | 4107 | 810111210 15| 161019

|— DO pin
[{s]

o n

4/8/32/64 G

me

T T CTE
GTO0 GT1 C=Fc X BT

Ag2620

Measurement time
GT1 GTo - —
Measurement period (GT) (ms) Wait time (L,,) (ms})
1] 0 4 dtod
1] 1 8 304
1 0 32 708
1 1 64 7108

The IF frequency (Fc) is measured by determining how many pulses were input to an IF counter in a specified
measurement period, GT.

Fc = % (C =Fc X GT) C: Count value (number of pulses)

1. IF Counter Frequency Calculation Examples

» When the measurement period (GT) is 32 ms, the count (C) is 53980 hexadecimal (342400 decimal):
IF frequency (Fc) = 342400 + 32 ms = 10.7 MHz

E3 a a a 0
e e,
o|i|o]s|o|o|a|2]a|OiO]| 1|lejelojo|o|O OJ
IR B
- Y - Rl o B I I ) R el R S R R R S R )
bl Slalato|o|e|o|o|lojo|e|o|vfjuw|u|d|ofulo|ufa

AOEAR1

» When the measurement period (GT) is 8 ms, the count (C) is E10 hexadecimal (3600 decimal):
IF frequency (Fc) = 3600 + 8 ms = 450 kHz
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1
T

12 !
T4 i
UL
ciglo]
cig e
ci7'lo
ci51®
c15§a
ci4to
ci3io
cizie
C11 i
ca
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CE
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co !
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2. IF Counter Operation CE

Frequency
measurement
time

IFIN

I CTE data=1

Measurement
1 lime H

Wait time —~—————

f

Count start’

GT

Count end {end-UC).

AO2623

Before starting the IF count, the IF counter must be reset in advance by setting CTE in the serial data 0 0.

The IF count is started by changing the CTE bit in the serial data from 0 to 1. The serial data is latched by the
LC72132 when the CE pin is dropped from high to low. The IF signal must be supplied to the IFIN pin in the period
between the point the CE pin goes low and the end of the wait time at the latest. Next, the value of the IF counter at
the end of the measurement period must be read out during the period that CTE is 1. This is because the IF counter is

reset when CTE is set to 0.

Note: When operating the IF counter, the control microprocessor must first check the state of the IF-1C SD (station
detect) signal and only after determining that the SD signal is present turn on IF buffer output and execute an
IF count operation. Autosearch techniques that use only the IF counter are not recommended, since it is

possible for IF buffer leakage output to cause incorrect stops at points where there is no station.

IFIN minimum input sensitivity standard

f (MHz)
IFS 04<(<05 05<f<B 8gfc12
40 mVrms 40 mvrms
1: Normal mode (0.1 10 3 mVrms) 40 m¥rms {1 1o 10 mVrms)
) 70 mVrms 70 mVrms
0: Degradation mode (10 to 15 mVrms) 70 mVrms (30 10 40 mVrms)

Note: Value in parentheses are actual performance values presented as reference dalta.
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Unlock Petection Timing

1.

Unlock Detection Determination Timing

Unlocked state detection is performed in the reference frequency (fref) period (interval). Therefore, in principle,
unlock determination requires a time longer than the period of the reference frequency. However, immediately after

changing the divisor N (frequency) unlock detection must be performed after waiting at least two periods of the
reference frequency.

CE

DATA
LATCH

VCO/N

N-
counter

fref

2ERRCE
{unlock)

Old data -”l )(New daa

K"I 1 I 1

Old divisor N New divisor N'

The divisor N is not updated
during the first period.

Note: - Atter changing the divisor, SERROR

is output after two fref periods, rogses

Figure 1 Unlocked State Detection Timing

For example, if fref is 1 kHz, i.e., the period is 1 ms, afier changing the divisor N, the system must wait at least 2 ms
before checking for the unlocked state.

Unlock
detection circuit [ UNLDCK

+R

fref

Phase comparator @ERAOR

o]
|
F_____

YCOD/N
N

Y

DATA LATCH

ADRG25

Figure 2 Circuit Structure
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2. Unlock Detection Software Data Input Datacutput@®  Data ouiput 2
ok | J’\ L[ L
N Old data >< New data }
vCO
frequency

JERROR LI

Unlock (UL) serial J i I
data outpul

Unlock detection |
pin output

Locked Unlocked Locked

Figure 3

AQ2626

3. Unlocked State Data Output Using Serial Data Output

In the LC72132, once an unlocked state occurs, the unlocked state serial data (UL) will not be reset until a data input
(or output) operation is performed. At the data output (D point in Figure 3, although the VCO frequency has
stabilized {locked), since no dala oulput has been performed since the divisor N was changed the unlocked state data
remains in the unlocked state. As a result, even though the frequency has stabilized (locked), the system remains
(from the standpoint of the data) in the unlocked state.

Therefore, the unlocked state data acquired at data output (D, which occurs immediately after the divisor N was
changed, should be treated as a dummy data output and ignored. The second data output (data output @) and
following outputs are valid data.

Divisor N modification Wait for at least two reference
(datainputy | - frequency periods,
Dummy data output

Valid data can be output at intervals
Valid data output fr one reference krequency period or
B D onger.

Locked? . L

Note: Locking state determination is more
reliable if it is based on reading valid
output data several times.

Locked State Determination Flowchart
4, Directly Outputting Unlocked State Data from the DO Pin (Set by the DO pin control data)
Since the locking state (high = locked, low = unlocked) is output directly from the DO pin, the dummy data

processing described in section 3 above is not required. After changing the divisor N, the locking state can be
checked after waiting at least two reference frequency periods.

No. 5112-19/23



LC72132, 72132M

Clock Time Base Usage Notes

The pull-up resistor used on the clock time base output pin (BO1) should be at least 100 k€2. Also, to prevent chatiering
we recommend using a Schmitt input at the controller (microprocessor) that receives this signal.

This is to prevent degrading the VCO C/N characteristics when a loop filter is formed using the built-in low-pass filter
transistor. Since the clock time base output pin and the low-pass filier have a common ground internal to the IC, it is
necessary to minimize the time base output pin current fluctuations and to suppress their influence on the low-pass filter.

Other Items

1.

Yoo

LC72132/M Microprocessor
At&i00kO

BO1

_._|% Time base output Schmiti-input
PD

vee
o
b ——
vCO

L %wp filter " J_ "
il

AQ3gso

Notes on the Phase Comparator Dead Zone

DZ1 DZ0 Dead-zone mode Charge pump Dead zone
1] 0 DZA ON/ON -=0s
0 1 DZB ON/ON -0s
1 0 DZC OFF/OFF +0s
1 1 DZD OFF#OFF ++08

Since correction pulses are output from the charge pump even if the PLL is locked when the charge pump is in the
ON/ON slate, the loop can easily become unstable. This point requires special care when designing application
circuits.

The following problems may occur in the ON/ON state.

= Side band generation due o reference frequency leakage
» Side band generation due to both the correction pulse envelope and low frequency leakage

Schemes in which a dead zone is present (OFF/OFF) have good loop stability, but have the problem that acquiring a
high C/N ratio can be difficult. On the other hand, although it is easy to acquire a high C/N ratio with schemes in
which there is no dead zone, it is difficult to achieve high loop stability. Therefore, it can be effective to select DZA
or DZB, which have no dead zone, in applications which require an FM S/R ratio in excess of 90 to 100 dB, or in
which an increased AM stereo pilot margin is desired. On the other hand, we recommend selecting DZC or DZD,
which provide a dead zone, for applications which do not require such a high FM signal-to-noise ratio and in which
either AM stereo is not used or an adequate AM stereo pilot margin can be achieved.
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Dead Zone
The phase comparator compares fp to a reference frequency (fr) as shown in Figure 4. Although the characteristics of
this circuit (see Figure 5) are such that the output voltage is proportional to the phase difference ¢ (line A), a region
{the dead zone) in which it is not possible to compare small phase differences occurs in actual ICs due to internal
circuit delays and other factors (line B). A dead zone as small as possible is desirable for products that must provide
a high S/N ratio. '

However, since a larger dead zone makes his circuit easier to use, a larger dead zone is appropriate for popularly-
priced products. This is because it is possible for RF signals 1o leak from the mixer to the VCO and modulate the
VCO in popularly-priced products in the presence of strong RF inputs. When the dead zone is narrow, the circuit
outpuls correction pulses and this output can further modulate the VCO and generate beat frequencies with the RF
signal,

(A)
é—[ Reference Divider |-E-> )
T Fhase
Det ¢ # (ns)
etector
Programmable Divider-l—f—E)
Dead Zone
! [
A02930 AD2931
Flgure 4 Flgure 5

. Notes on the FMIN, AMIN, and IFIN Pins

Coupling capacitors must be placed as close as possible to their respective pin. A capacitance of about 100 pF is
desirable, In particular, if a capacitance of 1000 pF or over is used for the IF pin, the time to reach the bias level will
increase and incorrect counting may occur due to the relationship with the wait time.

. Notes on IF Counting — SD must be used in conjunction with the IF counting time

When vsing IF counting, always implement IF counting by having the microprocessor determine the presence of the
IF-IC SD (station detect) signal and turn on the IF counter buffer only if the SD signal is present. Schemes in which
auto-searches are performed with only IF counting are not recommended, since they can stop at points where there is
no signal due to leakage output from the IF counter buffer.

. DO Pin Usage Techniques

In addition to data output mode times, the DO pin can also be used to check for IF counter count completion and for
unlock detection output. Also, an input pin state can be output unchanged through the DO pin and input to the
controller.

. Power Supply Pins
A capacitor of at least 2000 pF must be inserted between the power supply Vpp and Vg pins for noise exclusion.
This capacitor must be placed as close as possible to the Vpp and Vgg pins.
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Pin States After the Power-ON Reset

xIN || ] xour
ce [ ] vss
] Po

:] Voo

LC72132,
LC72132M

Open cEmmmmmmnmn oo [ | ] FMIN
Open S 8oz [ ] amN
Open oo mmmmmme Toz :| TOZ ~wmmmemmmnn= = Input port
Input port oo ams To1 [ | IFIN

AQ3Ba1

Application System Example

This section is susceptible to noise due to its high
impedance. Therafore, the pattern lines should be kept as
short as possible and this area should be covered with a

_|__J, ground pattern,
T
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B No products described or contained herein are intended for use in surgical implants, lite-support systems, aerospace

equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnity and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and liigation and all
damagses, cost and expenses assoclated with such use:

(® Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on

SANYQ ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYQ believes inlormation herein is accurate and reliable, but nc guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of October, 1995, Specifications and information herein are subject to
change withoul notice.
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