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‘Ordering number : EN4973A

CMOS LSl

LC72130, 72130M
SA///WYO AM/FM PLL Frequency Synthesizer

[“[«i3

Overview Package Dimensions

The LC72130 and LC72130M are PLL frequency  unit: mm
synthesizers for use in tuners in radio cassette recorders  3067-DIP24S
and other products.

[LC72130]
Applications
% B
PLL frequency synthesizer [aininininiafalsinia] T—‘
Functions ‘I 9
. - s 77 L 8
* High-speed programmable dividers TooouUuuoouy
— FMIN: 10to 160 MHz.......... pulse swallower f———— 21.2 ———>
(built-in divide-by-two prescaler) 3
— AMIN: 2t040 MHz.............. pulse swallower il o
0.5t0 10 MHz........... direct division o
* |F counter
— IFIN: 04to12MHz........... AM/FM IF counter 048 095 1.78
* Reference frequencies
— Twelve selectable frequencies SANYO: DIP24S
(4.50r 7.2 MHz crystal) .
1,3,5,9,10,3.125,6.25,12.5,15,25,50 and 100 kHz ~ UN't-mm
¢ Phase Comparator 3112-MFP24S
— Dead zone control
[LC72130M]

— Unlock detection
— Deadlock clear circuit
Built-in MOS transistor for implementing an active low-

pass filter (two systems) T
~
I

Inputs and outputs
— Dedicated output ports: five pins 4
— Input or output ports: two pins J
— Clock time base output available LELLEELLLEL H’f
Serial data I/0 ¥ e 42
— Supports CCB format communication with the @
system controller.

* Operating ranges

— Supply voltage......cccccevevruenee. 45t055V SANYO: MEP24S

— Operating temperature............ —40 to +85°C
* Packages

— DIP24S, MFP24S

~ ®
Hasmnt -mall
! 7.6 |

* CCBis atrademark of SANYO ELECTRIC CO., LTD.

e CCB is SANYO's original bus format and all the bus
addresses are controlled by SANYO.

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
N3096HA (OT)/51795TH (OT) No. 4973-1/22
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Pin Assignment
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Top view

A03481

No. 4973-2/22
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Block Diagram

PHASE DETECTOR PD1
L~ CHARGE PUMP ﬁ
xouT (29) > pD2

UNLOCK
DETECTOR 17) AoUTH

21) AIN2

SWALLOW COUNTER
FMIN (19) ° ? 1/16. 1/17 4bits

22) AouT2

12b1ts PROGRAMMABLE
AMIN @ ° DIVIDER ]’

DI e ; DATA SHIFT REGISTER UNIVERSAL
LATCH T CoUNTER (‘9 IFIN
o () [ D

BO1 BO2 BO3 BO4 BOS I01 I02

AD3482

No. 4973-3/22
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Specifications
Absolute Maximum Ratings at Ta=25°C,Vgg=0V

Parameter Symbol Pins Ratings Unit
Maximum supply voltage Vpp max | Vpp -0.3t0+7.0 \
Viy1I max | CE, CL, DI, AIN1, AIN2 -0.3to +7.0 \
Maximum input voltage Vin2 max | XIN, FMIN, AMIN, IFIN -0.3to Vpp +0.3 \
VN3 max | 101, i02 -0.3to +15 %
Vol max | DO -0.3t0+7.0 \
Maximum output voltage Vo2 max | XOUT, PD1, PD2 -0.3t0 Vpp +0.3 \
Vo3 max | BOL1 to BOS, 101, 102, AOUT1, AOUT2 -0.3to0 +15 v
lol max | BO1 0t03.0 mA
Maximum output current Ip2 max | DO, AOUT1, AOUT2 0to 6.0 mA
Io3 max | BO2 to BO5, 101, 102 01010.0 mA
Allowable power dissipation Pdmax | Ta<85°C MDFIIEZE ggg mw
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg —55to +125 °C
Parameter Symbol Pins Conditions min typ max Unit
Supply voltage Vbp Vbp 4.5 55 \
) Viul | CE,CL, DI 0.7 Vpp 6.5 \Y
Input high level voltage =
Vin2 101, 102 0.7 Vpp 13 \Y
Input low level voltage Vi CE, CL, DI, 101, 102 0 0.3 Vpp Vv
Vol DO 0 6.5 \Y
Output voltage BO1 to BO5. 101, 102,
Yo | outi, soutz 0 | v
find XIN Vind 1 8 MHz
fin2 FMIN Vin2 10 160 MHz
Input frequency fin3 AMIN VN3, SNS =1 2 40 MHz
find AMIN Vin4, SNS =0 0.5 10 MHz
finS IFIN VNS 0.4 12 MHz
Vinl | XIN finl 400 1500 | mVrms
ViN2-1 FMIN f=10 to 130 MHz 40 1500 mvVrms
ViN2-2 FMIN f =130 to 160 MHz 70 1500 mVrms
Input amplitude VN3 AMIN fin3,SNS=1 40 1500 mVrms
Vind | AMIN find , SNS =0 40 1500 | mVrms
VNG IFIN fins, IFS=1 40 1500 | mVrms
VN6 IFIN fin6, IFS=0 70 1500 | mVrms
S;Z':ﬁ?g;%?;?nt%d Xtal | XIN, XOUT * 40 80 | MHz

Allowable Operating Ranges at Ta=-40t0+85°C,Vgg=0V

Note: * Recommended crystal oscillator CI values:
Cl £120Q (For a 4.5 MHz crystal)
Cl £70Q (For a 7.2 MHz crystal)
However, since the oscillator circuit characteristics depend on the printed circuit board and component values actually used, we recommend
requesting a circuit evaluation from the manufacturer of the crystal used.
<Sample Ocsillator Circuit>
Crystal oscillator: HC-49/U (manufactured by Kinseki, Ltd.), CL = 12 pF
Cl=C2=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 reliability. Cz
xouT

= LC72130/M

A03851

No. 4973-4/22
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Electrical Characteristics at Ta=—-40t0+85°C, Vgg=0V

Parameter Symbol Pins Conditions min typ max Unit
Rfl XIN 1.0 MQ
o ) Rf2 FMIN 500 kQ
Built-in feedback resistance
Rf3 AMIN 500 kQ
Rf4 IFIN 250 kQ
o ) Rpdl | FMIN 200 kQ
Built-in pull-down resistor
Rpd2 AMIN 200 kQ
Hysteresis Vus | CE, CL, DI, 101,102 0.1 Vpp v
Output high level voltage Voul PD1, PD2 10=-1mA Vpp—1.0 \Y%
Vool PD1, PD2 10=1mA 1.0 \%
J— 10=0.5mA 0.5 \Y
Vo2 | BOL 10=1mA 1.0 v
10=1mA 0.2 \Y
Output low level voltage Vou3 Do 10 =5mA 1.0 \Y
10=1mA 0.2 \Y
Vo4 |BO2t0BO5,101,102 | I0=5mA 1.0 v
10 =8mA 1.6 \Y
VoL 5 AOUT1, AOUT2 I0=1mA,AIN=13V 0.5 \Y
Il CE, CL, DI V=65V 5.0 \Y
w2 101,102 V=13V 5.0 PA
_ I3 XIN V| =Vpp 2.0 11 PA
Input high level current
(I FMIN, AMIN V| =Vpp 4.0 22 HA
5 IFIN V| =Vpp 8.0 44 HA
46 AIN1, AIN2 V=65V 200 nA
Il CE, CL, DI Vi=0V 5.0 pA
2 101,102 XY 5.0 PA
I3 XIN V=0V 2.0 11 pA
Input low level current
I 4 FMIN, AMIN V=0V 4.0 22 pA
15 IFIN V=0V 8.0 44 pA
1.6 AIN1, AIN2 V=0V 200 nA
BOl1ltoB AOUT1
Output off leakage current lorFL AgUTOZ: % %J ' Vo=13V >0 WA
loFr2 DO Vo=65V 5.0 HA
gf'fggéifg: r::rjr?e?? te lorrn | PD1, PD2, Vo =Vpp 0.01 200 nA
t}f’f"lvefll’:é;hzfr:;fte lorrL | PDL, PD2 Vo=0V 001 | 200 nA
Input capacitance Cin FMIN 6 pF
Xtal = 7.2 MHz,
ool | Voo fin2 = 130 MHz, 5 10 mA
Vin2-1= 40 mVrms
PLL block stopped
currentcrain lbp? Voo g(l?[lf;ILc:s',\::li-llllaBtlc;l;)é)perating 05 mA
(Xtal = 7.2 MHz)
'bp3 Voo )F:_aLI Els(::(izlll(af;?ps?c?[?ped 10 HA
No. 4973-5/22
wwwwgelegtlmriranor.com
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Pin Functions

Symbol

Pin No.

Type

Functions

Circuit configuration

XIN
XOouT

24

X'tal OSC

Crystal resonator connection
(4.5/7.2 MHz)

o—

A02%598

FMIN

15

Local oscillator
signal input

Serial data input: FMIN is selected when DVS is set to 1.
The input frequency range is from 10 to 160 MHz.

The signal is passed through a built-in divide-by-two
prescaler and then supplied to the swallow counter.
Although the range of divisor settings is from 272 to
65,535, the actual divisor is twice the setting since there
is also a built-in divide-by-two prescaler.

I

A02598

AMIN

14

Local oscillator
signal input

Serial data input: AMIN is selected when DVS is set to 0.

Serial data input: When SNS is set to 1:

— The input frequency range is from 2 to 40 MHz.

— The signal is supplied directly to the swallow counter.

— The range of divisor settings is from 272 to 65,535
and the actual divisor will be the value set.

Serial data input: When SNS is set to 0:

— The input frequency range is from 0.5 to 10 MHz.

— The signal is supplied directly to a 12-bit
programmable divider.

— The range of divisor settings is from 4 to 4,095 and
the actual divisor will be the value set.

7

A025889

CE

Chip enable

Must be set high when serial data is input to the
LC72130 (DI), or when serial data is output (DO).

O—e——

A02800

CL

Clock

Used as the synchronization clock when serial data is
input to the LC72130 (Dl), or when serial data is output
(DO).

e

A02800

DI

Data input

Inputs serial data sent from the controller to the
LC72130.

O—5——

AO2800

DO

Data output

Outputs serial data sent from the LC72130 to the
controller.

The content of the output data is determined by the
serial data DOCO to DOC2.

A02601

Vbb

16

Power supply

The LC72130 power supply (Vpp =4.5t05.5V)
The power on reset circuit operates when power is first
applied.

Continued on next page.
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Continued from preceding page.
Symbol Pin No. Type Functions Circuit configuration
Vss 23 Ground « The LC72130 ground —_
« Dedicated output pins
« The output states are determined by BO1 to BO5 in the
BO1 7 serial data.
BO2 8 Data: 0 = open, 1 = low __—|
BO3 9 Output port « These pins go to the open state after the power on reset.
BO4 10 « An 8 Hz time base signal can be output from BO1 when
BO5 2 TBC in the serial datais setto 1. Aoze01
« Note that the ON impedance of the BO1 pin is higher
than that of the other pins (BO2 to BO5).
« Pins used for both input and output
< The input or output state is determined by bits IOC1 and
I0C2 in the serial data.
Data: 0 = input port, 1 = output port
« When specified for use as an input port:
The input state is transmitted to the controller through
— the DO pin.
o1 1 1/0 port Input state: Low - data value =0 ——l
102 13 -
High - data value = 1
« When specified for use as an output port: Ao2602
The output state is determined by bits 101 and 102 in the
serial data.
Data: 0 = open, 1 = low
* These pins go to the input port state after the power ON
reset.
« PLL charge pump output
When the frequency generated by dividing the local
oscillator frequency by N is higher than the reference —l
PD1 19 Charge pump . ) .
PD2 20 output frgqyency, a high level will be qutput from the PD pm‘.
Similarly, when that frequency is lower, a low level will I
be output. The PD pin goes to the high impedance state
when the frequencies agree.
A02603
AIN1 i?
AOUT1 21 LPF amplifier * The MOS transistor used for the PLL active low-pass
AIN2 22 transistor filter.
AOUT2
A02604
« The input frequency range is from 0.4 to 12 MHz.
« The signal is supplied directly to the IF counter. 00—
IFIN 12 IF counter * The result from the IF counter MSB is output through the
DO pin. f
« There are four measurement periods: 4, 8, 32, or 64 ms.
A025889

No. 4973-7/22
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Serial Data I/0O Methods

The LC72130 uses Sanyo’s audio LSI serial bus format, the CCB (computer control bus) format, for data 1/0. This LSI
adopts an 8-hit address version of the CCB format.

Address .
1/0 mode Function
BO Bl B2 B3 AO Al A2 A3

< This is a control data input (serial data input) mode.

1 I (82) 0 0 0 1 0 1 0 0 * 24 bits of data are input. ) )

« See the “DI Control Data (Serial Data Input)” item for a
description of the contents of the input data.

« This is a control data input (serial data input) mode.

« 24 bhits of data are input.
2 IN2 (92) ! 0 0 ! 0 ! 0 0 « See the “DI Control Data (Serial Data Input)” item for a

description of the contents of the input data.

« This is a data output (serial data output) mode.

« The number of bits output is equal to the number of clock

3 OUT (A2) 0 1 0 1 0 1 0 0 cycles.

« See the “DO Control Data (Serial Data Output)” item for a
description of the content of the output data.

I—_ /0O mode determined

{(
e f )

cL

o1 [ oo [ o [0z [ s [ o [0 [ =] T K

&Fir‘st Data INi/2

L ,
® I S D
o0 i N_First pata out
/i
® N
( CL: Normal high N_First Dats out
@ CL: Normal low A02605

No. 4973-8/22
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1. DI Control Data (Serial Data I nput)

* IN1 Mode

Address

/— First Data IN1
ol@wjam|(v|w]uoion|lw
o|lvwja|losjv|e|s]o|jo|v|v]w|wiv|w]Z|>(H|O]OI wn|lm
alo|a|lajajoa|ajaja|a|a|aja|ja|jaja]jnn]|D]|O]|X Tjax|axc|oxc
Vv "\/‘
@
o - o
- 9] -
o ] Q
| w ]
a - [: 4
g 8 8
A02808
¢ IN2 Mode
Address
pt=1{ofol1]o]1]ojo
F First Data IN2
o|«|a
SlYl s |a]o|a|n|e]o MBI RN R NEIE A
ofo olo|o|o|lo|o]oO ocololo J|laiNiNIF|-lD]|Jjlu|lon|lnln
parll et H| ~|ln|jo|lo|o|o alola o2i>jao(ojo]lo|+-|aj~ E E E

D NS 20 o sheme —

- X 14

T 2] =
(8] Q o o o o w o -
] o 1 ) 1 1 xz 1 m 1]
o | o z ~N L MO W w
=t o a S a = S ] [
i n o ~ @ [ o o - o
A ] e T [ @ 2 9 3 o

AD3483

No. 4973-9/22
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2. DI Control Data Functions

No. Control block/data Functions Related data
Programmable divider data | « Sets the programmable divider divisor.
PO to P15 This value is a binary value whose MSB is P15. The position of the LSB varies
depending on DVS and SNS. (*: don't care)
DVS SNS LSB Divisor setting (N) Actual divisor
1 * PO 272 to 65535 Twice the value of the setting
0 1 PO 272 to 65535 The value of the setting
0 0 P4 4 to 4095 The value of the setting
(1) Note: PO to P3 are ignored when P4 is the LSB.
DVS, SNS « These bits select the signal input pin for the programmable divider and switch the input
frequency range. (*: don't care)
DVS SNS Input pin Input frequency range
1 * FMIN 10 to 160 MHz
0 1 AMIN 2 to 40 MHz
0 0 AMIN 0.5 to 10 MHz
Note: See the “Programmable Divider” item for more information.
Reference divider data « Selects the reference frequency (fref).
RO to R3
R3 R2 R1 RO Reference frequency (kHz)
0 0 0 0 100
0 0 0 1 50
0 0 1 0 25
0 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 3.125
1 0 0 0 10
1 0 0 1 9
1 0 1 0 5
(©) 1 0 1 1 1
1 1 0 0 3
1 1 0 1 15
1 1 1 0 PLL INHIBIT + X'tal OSC STOP
1 1 1 1 PLL INHIBIT
Note: PLL INHIBIT
The programmable 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 =0:4.5MHz
XS =1:7.2 MHz
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
GTO, GT1 « Determines the IF counter measurement period.
GT1 GTO Measurement time (ms) Wait time (ms) IFS
3
® 0 0 4 3to4
0 1 8 3to4
1 0 32 7t08
1 1 64 7t08
Note: See the “IF Counter” item for more information.
4 1/0 port specification data |  Specifies the 1/0 direction for the bidirectional pinsﬁandﬁ.
@ 10C1, I0C2 Data: 0 = input mode, 1 = output mode
Output port data « Data that determines the output from the BO1 to BO5, 101 and 102 output ports
(5) | BO1toBOS, 101,102 Data: 0 = open, 1 = low :gg;
« The data = 0 (open) state is selected after the power ON reset.
Continued on next page.
No. 4973-10/22
wwwiagel aglenitonccneom
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Continued from preceding page.
No. Control block/data Functions Related data
DO pin control data « Data that determines the DO pin output
DOCO0, DOC1, DOC2
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
0 1 1 Open
1 0 0 Open
1 0 1 The 101 pin state*2
1 1 0 The 102 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
(« uLo, UL1,
6 DO pin W ) CTE,
; L—f ! 10C1, 10C2
i ) i
' i :
@ Counter start ® Counter ® CE: high
complete
A02608
0 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 to the open state.
[0 When the IF counter measurement completes, the DO pin goes low to indicate
the measurement completion state.
[ Depending on serial data I/O (CE: high) the DO pin goes to the open state.
2. Goes to the open state if the I/O pin is specified to be an output port.
Caution: The state of the DO pin during a data input period (an IN1 or IN2 mode period with CE
high) will be open, regardless of the state of the DO control data (DOCO to DOC?2).
Also, the DO pin during a data output period (an OUT mode period with CE high)
will 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 DOC?2).
Unlock detection data « Selects the phase error (gE) detection width for checking PLL lock.
ULO, UL1 A phase error in excess of the specified detection width is seen as an unlocked state.
ULl uLo @E detection width Detector output
0 0 Stopped Open DOCO,
U] 0 1 |o @E is output directly DOC1,
- DOC2
1 0 +0.55 ps oE is extended by 1 to 2 ms
1 1 +1.11 ps oE is extended by 1 to 2 ms
Note: In the unlocked state 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
DZ0, DZ1 Dz1 Dz0 Dead zone mode
0 0 DZA
0 1 DZB
®
1 0 DzC
1 1 DZD
Dead zone widths: DZA < DZB < DZC < DZD
Clock time base Setting TBC to one causes an 8 Hz, 40% duty clock time base signal to be output
® TBC from the BO1 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: If deadlock occurs due to the VCO control voltage (Vtune) going to zero and the VCO
oscillator stopping, deadlock can be cleared by forcing the charge pump output to
low and setting Vtune to Vc. (This is the deadlock clearing circuit.)

Continued on next page.
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LC72130, 72130M

Continued from preceding page.
No. Control block/data Functions Related data
< Note that if this value is set to zero the system enters input sensitivity degradation mode,
(11) | IF counter control data and the sensitivity is reduced to 10 to 30 mV rms.
* See the “IF Counter Operation” item for details.
LSl test data « LSl test data
TEST 0 to TEST2 TESTO
(12) TEST1 These values must all be set to 0.
TEST2
These test data are set to 0 automatically after the power ON reset.

3. DO Output Data (Seria Data Output)

e OUT Mode

Address

pi=<=—jo|1|0|1jo|1(0O]O

[—First Data OUT
o|lo|~n|jojojs|[m|aufjn|o -
o8\ 2|35 |55 | 5|5 |5 |5|5|5|5|8|8]5|8|8]S]5|8|5|3
W—J H/ D g
T X c
e ] o
2 L
- > - ¥: Must be zero.
3 a 2
= AO2809
4. DO Output Data
No. Control block/data Functions Related data
1/0 port data « Latched from the pin states of the 101 and 102 I/O ports.
12,11 « These values follow the pin states regardless of the input or output setting.
o « Data is latched at the point where the circuit enters data output mode (OUT mode) 10C1,
_ . 10C2
11 « 101 pin state \High: 1
12 — 102 pin state JLow: 0
PLL unlock data « Latched from the state of the unlock detection circuit.
@ |ut UL < 0: Unlocked uLo,
UL < 1: Locked or detection stopped mode uLl
IF counter binary data « Latched from the value of the IF counter (20-bit binary counter). CTE,
(3 |Cl9toCO C19 — MSB of the binary counter GToO,
CO ~ LSB of the binary counter GT1

No. 4973-12/22

wwwhagel agielenitenconeom wwwgelegalaniranora.com



wwwvagel egietenicanocmeom wwwgelagtalerironoma.com

LC72130, 72130M

5. Serial Datalnput (INVIN2) tg, typ, te, tes, tey 2 0.75 s, t c<0.75 s

O CL: Normal high

CE )

g ipupipin Nyl Nnlelnine guipipipinae

tsy tHD

oI BO 81!821531AOXA11A21 A3 XPOXP1XPEXF3 XRolmXREXna

tLe— —

Internal data

A02610

O CL: Normal low

tEL - tEs tEnb—

CE

'
«

oy UglpSplplpipipSipinlinis Bn i ie iy B

tsy tho

DI Bo leBZIBEXAOXA]XAEXABx POXPAXPZXPSX XROXMInaXR:g

tLe— —

Internal data

6. Serial Data OUtpUt (OUT) tsu, tHD' tEL' tES' tEH =>0.75 S, tDC' tDH <0.35 Us
O CL: Normal high
teL '*;'—"ftss "-Ené"é
ce ; s
iy SpipipBmen i NnlnNany
tsu tHo
DI BO BlXBEXBSXAOXAAXAEXAS
inc'i"— ‘i‘-tuc tun-‘ﬁf—
Do 12 Iix XUL Xr::aXr:zXcaXcoy
O CL: Normal low

CE !

|
|

cL
tsui tHp
DI XBO BiXBEXBSXAOXA!XAzX A3
toc*‘i* ﬁ;*tnc tDH,é_L.

Do (IZX‘“X 1w h:&lcalc:Xcov—_—

A02813

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

No. 4973-13/22
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7. Serial Data Timing
CE j/ VIH \ viL
tCH tCcL
cL \\:;: f VIL
tEL tEH
VIH VIH
e VIL viL
tsu tHD \ tDC—=t tDH — ’»
| w -
irernal // Old X New
1
A02614
When stopped with CL low
CE VIH [

\_
tDC —~ ’V ]—;
> X
tLC~" '—»
Internal
data New
7/ A02615
When stopped with CL high
Parameter Symbol Pins Conditions min typ max Unit
Data setup time tsy DI, CL 0.75 us
Data hold time thp DI, CL 0.75 us
Clock low-level time teL CL 0.75 us
Clock high-level time teH CL 0.75 us
CE wait time teL CE,CL 0.75 us
CE setup time tes CE, CL 0.75 us
CE hold time ten CE,CL 0.75 us
Data latch change time tc 0.75 us
toe DO, CL Differs depending on the
. value of the pull-up resistor
Data output time and the printed circuit board 0.35 Hs
toH DO, CE capacitance.
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Programmable Divider

(A)
FMIN [ %
_mﬁ Swallow Programmable
Counter Divider

_w_l ® ©
AMIN O—4—> fvco/N

IR H e

4bits 12bits

DVS SNS fref
fvco=fref X N
A02818
DVS SNS Input pin Set divisor Actual divisor: N Input frequency range (MHz)
A 1 * FMIN 272 to 65535 Twice the set value 10 to 160
B 0 1 AMIN 272 to 65535 The set value 210 40
C 0 0 AMIN 4 to 4095 The set value 0.5t0 10

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 MHz2)
FM VCO = 100.7 MHz
PLL fref =25kHz (ROto R1=1, R2to R3=0)
100.7 MHz (FM VCO) + 25 kHz (fref) + 2 (FMIN: divide-by-two prescaler) = 2014 - 07DE (HEX)

E D 7 o
e,
Of14)aje]ejo|s|ajajejsfOo]O|OfO|O]X}|A 11100
o|lvw|au|m|(ws|w]|o|on|w
o|lnw|lalo|lv|v]jo|n|]lo|a|w|w]|n|mia|w]Z]>(-]|nlo|m|u|m
afe|alala|ala|a]a|ajaja]ajafajajojojo|Xjaclacioc|ac

A02617

* SW, 5kHz steps (DVS =0, SNS= 1, AMIN high speed side selected)
SW RF =21.75 MHz (IF = +450 kHz)
SW VCO =22.20 MHz
PLL fref =5kHz(RO=R2=0,R1=R3=1)
22.2 MHz (SW VCO) =+ 5 kHz (fref) = 4440 - 1158 (HEX)

] 5 1 1
—_———— ——— A,
olo|of1]s{o]s|{O0jJajojOojO}s]|O]jO|Of1]0O oj1}j0|1
ofvjlulm|wv|lojonln|w
o|lv|aulm|vxlojo|(njo|ale|wlvw|n(w]|a]lZ]|>|lonjlo|n|a|m
ajla|a|ajfafajajajafa|jajajalafajajo|ojo)x|ajac|ocfa

Ao2818

« 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 = 10 kHz (ROto R2= 0, R3 = 1)
1450 kHz (MW VCO) + 10 kHz (fref) = 145 — 091 (HEX)
1 9 [+]

et ———

*xix|x|x|1]o|Jojo}j1|0|O0]|4]JO|O|O|O]O|O of(o|0|1
ojlvlu|m|v(nloln|w

olvwla|lmls|w]lo|rn]|o|o|csfjr]alw|n«]Z|>|-|lon]jo|(s]ulm

ajafoa|ojajaja|afjaja|afala|alajalO(ofofXof@|@)|r

Ao2819
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IF Counter

The LC72130 IF counter is a 20-bit binary counter. The result, i.e., the counter’s msb, can be read seridly from the DO pin.

IF counter
(20-bit binary counter)
! Fe)
IFIN [} o 3 L M
s S|~ DOpin
— B8 B ©
0to3|41t07 |8to11{12t0 15[16 to 19
4/8/32/64 (6T
ms
T T cTE
6TO0 GT1 C=Fc X 6T

A02820

Measurement time
GT1 GTO - —
Measurement period (GT) (ms) Wait time (twu) (ms)
0 0 4 3to4
0 1 8 3to4
1 0 32 7t08
1 1 64 7t08

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

C

Fc= T (C=FcxGT) 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

5 3 9 ] 0
— R S
oj1|oj4jolofa|s]afofjo|a]|s|O0jOjOjOlOjO|O
- Jlolo|n|ofo|siofala]e
alalalelale|n|ale|mlo|o|~n]|olojs]oinu]|a|o
Il e Alo|olo|olofo|o|u]o|v]olo]|ojo|ojo]ufo|o]o

Aoze2t

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

0 0 E 1 [
——— A A A
olojofo]o|o|o|o|a|[s|[s|ojo]|ofjo]a]o]|ofofo

- JMWV\IDIK!‘?MN"O

Pl BN :««n«a«wm««mmr\ulnvnm«o
o|lpjojojo|lvjojo]lo|jlojojo|o]jo|jlu|jojo|jlu|jolL

Ac2es2
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CE | Data with CTE =1

2. IF Counter Operation

f

Count start Count end (end-UC)

I, Measurement
! | period
Frequency 1 GT
measurement H
period o '
Wait time —+——— i
j H
! 1 ]
! 1 ]

A02623

Prior to starting the I F counter, reset the IF counter in advance by setting CTE in the serial datato zero.

The IF counter is started by changing the value of CTE in the serial datafrom zero to one. The seria datais latched
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. Thisis because the IF counter is reset
when CTE isset to 0.

Note: When operating the |F counter, the control microprocessor must check for the presence of the IF-IC SD
(station detect signal) and, must turn on the |F buffer output and operate the counter only if the SD signal is
present. Autosearch techniques that use only the IF counter are not recommended, sinceit 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<f<05 05<f<8 8<f<12
1N | mod 40 mVrms 40 mVi 40 mVrms
- Normaj mode (0.1 to 3 mVrms) mvrms (1 to 10 mVrms)
. 70 mVrms 70 mVrms
0: Degradation mode (10 to 15 mVrms) 70 mvrms (30 to 40 mVrms)

( ): Actual values (reference data)

No. 4973-17/22
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Unlock Detection Timing

1. Unlock Detection Determination Timing

Unlocked state detection is performed in the reference frequency (fref) period (interval). Therefore, in principle, this
determination must be performed over a period no less than the reference frequency period. However, directly
following a change to the (frequency) divisor N, that determination must be performed after at least two reference

frequency periods have passed.

CE

DATA
LATCH Old data , )

( New data

{

VCO/N

¢

N-
counter

Old divisor N New divisor N

fref

sERROE

(unlock)

The divisor N is not updated
in the first period.

Note: After changing the divisor, eBERROR
is output after two fref periods.

Figure 1 Unlocked State Detection Timing

AORBR4

For example, if fref is1 kHz, i.e., the period is 1 ms, after the divisor N is changed, unlocked state determination

must be performed after waiting 2 ms.

Unlock
detection circuit

——> UNLOCK

L
- +R
T fref
VCO/N
G ’
{} Preset

DATA LATCH

Phase comparator

PERROR

L.P.F

Figure 2 Circuit Structure

AD2625
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2. Unlock Determination Software Integration Method

Data input Data output 1 Data output 2
cE | V\ L1 L
N Old data? > New data }
- /\/\/\/

frequency

$ERROR |_|_|——l_’_l_|—l

Unlock (UL) serial
data output

Unlock detection l r
pin output

Locked Unlocked —————+—— Locked
Figure 3

A02626

3. Unlocked State Data Output Using Serial Data Output

In the LC72130, once an unlocked state occurs, the unlocked state serial data (UL) will not be reset until adatainput
(or output) operation is performed. At the data output 1 point in Figure 3, athough the VCO frequency has stabilized
(locked), since no data output has been performed since the divisor N was changed the unlocked state dataremainsin
the unlocked state. As aresult, 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 1, 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 2) and
following outputs are valid data.

Divisor N modification
(data input)
Wait for at least two reference
frequency periods.
Dummy data output
Valid data can be output at intervals
of one reference frequency period or
longer.
Valid data output

Note: Locking state determination is more
Locked? reliable if it is based on reading valid
* NO output data several times.

YES

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. 4973-19/22
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Clock Time Base Usage Notes

The pull-up resistor used on the clock time base output pin (BO1) should be at least 100 kQ. Also, to prevent chattering
we recommend using a Schmitt input at the controller (microprocessor) that receivesthis 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 filter 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-passfilter.

T VoD ——
LC72130/M Microprocessor
Rtz100ka
wo1 L B
— y =
Time base output
P Schmitt
—
vee
—
'__‘.
AL ¥C o
Wr £
F Loop filter _I_

A02627

Other Items

1. Notes on the Phase Comparator Dead Zone

Dz1 Dz0 Dead zone mode Charge pump Dead zone
0 0 DZA ON/ON --0s
0 1 DzB ON/ON -0s
1 0 DzC OFF/OFF +0s
1 1 DzD OFF/OFF ++0s

Since correction pulses are output from the charge pump even if the PLL islocked when the charge pump isin the
ON/ON state, 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 to reference frequency leakage
* Side band generation due to both the correction pulse envelope and low frequency leakage

Schemes in which adead 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 ahigh C/N ratio with schemesin
which thereis 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 areference 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 g (line A), aregion
(the dead zone) in which it is not possible to compare small phase differences occursin 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
ahigh S/N ratio.

However, since alarger dead zone makes this circuit easier to use, alarger dead zone is appropriate for popularly-
priced products. Thisis becauseit is possible for RF signals to 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
outputs correction pulses and this output can further modulate the VCO and generate beat frequencies with the RF
signal.

(A)

L fr
Reference Divider
T Phase
Detector
fﬁprogrammable Divide;}12>

~(B)
¢ (ns)

Dead Zone

A02930 A02931

Figure 4 Figure 5

. Noteson 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.

. Noteson IF Counting — SD must be used in conjunction with the |F counting time

When using | F counting, always implement |F 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 thereis
no signal due to leakage output from the |F 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 V g5 pins for noise exclusion.
This capacitor must be placed as close as possible to the Vpp and V gg pins.

Pin States After the Power ON Reset

xin [] ] xout
Open [ — EEE[: :]Vss
cE [: (] aouta
or [ [ ] a1nz
e [ ° | | po2
Open [P oo [ - :] PO1
o
Open S 807 [ ~ 7] azna
o
Open teemmmmnnas w0z [ | I [ ] aouts
Open [P — Bo3 [ | ] voo
Open R 864 [ | | ] FuIN
Input port <ememoaoooe- T‘_JTE :] AMIN
—_ |
IFIN |: | ]Toz - Input port A03484
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Sample Application System

51 [ (F-Requesy

T Since this section has a high impedance it is quite sensitive 1 noise.
10 Therefore, this area of the printed circuit board pattern should be kept as
short as possible and it should be surrounded by a ground pattern.
/
XiN {I~Q Q—E xor-+ ¢y
BOs[2 23 v 5 v,
4-COM E}J— #BYs i o
CE CE [3}-— %’—@ AU e
DI DI [A>— ILE AIN2 w— | A T {FMVCO}—
a oL [B-B— :ém PD2 — ’
Unlock
tune % [} -
end-UC » DO DO [6] 58] 119 PD1
IFcount = i~ =
ST-indic ,(3
BO1[7 18] AIN1 w—i AMVCO
E:‘f”_ 8 I} i {AMVCO}
——————————— BO2[§] 117] AOUTH
Ea =
———————B03 E:? - 18 vop —_{
= B04 @_\f”' w—ﬂ FMIN I FM OSC
———— 101 [ﬁgf —l:z]»_l—ﬂl AMIN 1} AM OSC
’—u— IFIN @_ﬁg;l %_1 (13 102 tune
TR TUNER-System
ST-Indicate 1|
F-Request 1
FM/AM [
MONQ/ST
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m No products described or contained herein are intended for use in surgical implants, life-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.

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

O Accept full responsibility and indemnify 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 litigation and all
damages, cost and expenses associated with such use:

O Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provide information as of November, 1996. Specifications and information herein are subject to
change without notice.
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