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CMOS LS|
LC72140, LC72140M

PLL Frequency Synthesizers

Overview Package Dimensions

The LC72140 and LC72140M are high-performance, Unit: mm

phase-locked loop (PLL) frequency synthesizers that 3067-DIP24S

operate over the VHF, MW and LW wave bands. They

feature excellent frequency tracking, making them ideal [LC72140]

as a reference frequency source for use in AM/FM radio 24 i

receivers. .

The LC72140 and LC72140M operate from a 5 V & 64 782
supply. The LC72140 is available in 24-pin DIPs, and A
the LC72140M, in 24-pin MFPs. 1 12

0.25

Features

= High-speed programmable dividers for
* 10 1o 160 MHz on FMIN using pulse swallower
* 0.5 to 40.0 MHz on AMIN using pulse swallower ‘
and direct division SANYC: DIP24S
® General-purpose counters (used together with the SD

in IF count mode)
« HCTR for 0.4 to 25.0 MHz frequency measurement 3112-MFP24S
* LCTR for 10 to 500 kHz frequency measurement

and 1 Hz to 20 kHz period measurement 2 [LC721::C;M1
K45 01'7.2MHZCI'}'SL&| HAREFAARARAR —
® Twelve selectable reference frequencies (1, 3, 5, 9, 10,
3,125, 6.25, 12.5, 25, 30, 50 and 100 kHz) 54 835 76
= Phase comparator _I. __L
+ Insensitive band control ' '15' ELEEELEELYS: _— 1
» Unlock detection _ . * I
+ Sub-charge pump for high-speed locking 1.8 max i L
» Deadlock clear circuit I 12 [
® C2B inputfoutput data interface 1_ T f l
® Power-ON reset circuit
® Built-in MOS transistor for a low-pass filter 038 _-”'_ I u—r
®» Inputsfoutputs (using five general-purpose input/ SANYO: MFP245

output ports)

« Maximum of seven inputs
« Maximum of seven outputs (three n-channel
open-drain and four CMOS outputs)
x5 V supply
& 24-pin DIP (LC72140) and 24-pin MFP (LC72140M)

. SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYQO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYQO, 110 JAPAN
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LC72140, LC72140M

Pin Assignment
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LC72140, LC72140M

Pin Functions

Number Name Equivalent clrcult Function
1 XoUT ._—[& 45 or 7.2 MHz crystal oscillator output .
24 XIN 45 or 7.2 MHz crystal oscillator input
2 CE l—————-{>°— Chip-enable input
3 DI —{Do—— Data input from microcontroller
4 cL B——{Po—— | Clock inpul
5 Do E}— Data output to microcontreller
6 o7 OUT? flag output
7 08 OUTE fiag output
8 1105
General-purpose input/output ports 4 and 5
—
9 1104 —
10 1103
1 1102 General-purpose inputioutput ports 1 10 3
—
12 WO
13 LCTRAT @ gjrrt\og or frequency measurement general-purpose counter input and input
-_
.
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LC72140, LC72140M

Number Name Equivalent clrcuit Function
14 HCTR/6 Frequency measurement general-purposa counter input and input port &
.
15 vDD Supply voliage
—
16 AMIN AM band local oscillator signal input
E 9 p
el
17 FMIN FM band local oscillator signal input
G
19 PO1
—
I Phase-detector charge pump oulputs
20 PDO
——————
21 AN Analeg low-pass filter transistor input
___l
22 AOUT - Analog low-pass filter transistor output
18, 23 Vss Ground
Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Supply voltage range Voo 03 to +7.0 Y
CE, CL and Dl input voltage range Vit 03 to +7.0 v
1 1o KO3 input voltage range Vine —03 10 +15.0 )
Input voltage range for all other pins Ving —0.3 o Vpo + 03 v
DO output voltage range VouTi —0.3 to +7.0 v
IO1 to KO3 and AOUT culput voltage range Vout2 —03 to +150 v
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LC72140, LC72140M

Parameter Symbol Ratings Unit
Output voltage range for all other pins Vouts 03 1o Vpo + 03 A
o4, 1105, O6 and O7 output current range loutt 0t 30 mA
IOt to O3, DO and AOUT output current range loyrs 01060 mA
: 350 (DIP24S, T, < 85 °C}
Power dissipation Pp mwW
160 (MFP245, T, < 85 °C)
Operating temperature range Topr —40 to 485 G
Slorage temperature range Tayg -55 1o +125 °G
Allowable Operating Ranges
T, =25 °C, Vss =0 V
Parameter Symbol Ratings Unlt
Supply voltage Vop 5 v
Supply voltage range Voo 45 10 5.5 v
Electrical Characteristics
T,=-40t0 +85°C, Vpp=4.510 5.5V, Vss = 0 V unless otherwise noted
Ratings
Parameter Symbol Conditions Unlt
min typ max
fina = 160 MHz,
Ving = 100 mV,
fxtat = 7.2 MHz, 10 15
f|N4 = 25 MHZ.
Ving = 40 mV mA
Supply currant Ioo PLL inhibiled,
crystal oscillator running, 0.5 -
fxtaL = 7.2 MHz
PLL inhibited, crystal _
oscillator stopped 10 KA
CL, CE, DI, 'O1 to VOS5, HCTR/6 v . 0.8 V
and LCTRA7 LOW-level input voltage It )
i Pulse wave,
LCTRA7 LOW-level input voltage Vi period measurement - 0.8 v
CE, CL, DI and KO1 to 1103
HIGH-leve! input voliage Vi 22 - 65 v
V04, 1105, HCTR/IG and LCTRA? _
HIGH-level input vohage Vikz 22 Voo v
. Pulse wave,

LCTR/I7 HIGH-level input voltage Vina period measurement 2.2 - Voo v
XIN rms input amplitude Ving 02 - 1.5 v
50 < f < 130 MHz.

See Programmable 007 - 1.5
Divider section,
FMIN rms input amplitude Ving 10 <1 < 50 and A
130 < f < 160 MHz.
See Programmable 010 - 13
Dividar seclion.
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LC72140, LC72140M

Ratings
Parameter Symbol Conditions Unit
min typ max
2<fe2 MHz
See Programmable 0.04 - 1.5
Divider section.
25 £ f € 40 MHz,
See Programmable 0.07 - 1.5
Divider section,
AMIN rms input amplitude Ving v
05 <[ <25 MHz
See Programmable 0.04 - 15
Divider section.
25 <1 <10 MHz
See Programmable 0.07 - 1.5
Divider section.
HCTR/6 rms input amplitude Ving 0.04 - 1.5 v
LCTRA? rms input amplitude Ving 0.04 - 1.5 ¥
P00, PDH, VO4, 105, O6 and O7 ~ _ _
LOW-level oulput voltage Voui lo = 1 mA 10 v
V01 to VO3 and DO LOW-lavel
output voltage VoLz lo =5 mA - - 10 v
AOUT [LOW-leve! output voliage Vous lp = 1 mA Vany = 1.3 V - - 05 v
AIN LOW-level output woltage VoLs Io=1mA - 07 15 v
PDO, PD4, IO4, 1105, O6 and OF - _ _ _
HIGH-leval outpu! voltage Your lo = 1 mA Vop - 1.0 v
AIN HIGH-lave! output voltage Voup lo = 1 mA Vop - 15 Vop - 0.7 - v
DO output voltage Vourt Y - 6.5 V
¥O1 to /03 and AQUT output _
voltage Vourz ¢ 13 v
CE, CL and DI LOW-level input _ _ _
aumrent I Vn=0V 5.0 HA
IOt to VOS5 LOW-level input current li2 Vin =0V - - 5.0 pA
HCTR/AG and LCTR/I7 LOW-level
input current hia Vin = 0V - - 50 WA
XIN LOW-lave! input current s Vin=0V 35 - 1 pA
FMIN, AMIN, HCTR/6 and LCTRAT _ _
LOW-level input current hus Vin = 0V 60 18 pA
CE, CL and DI HIGH-level input ‘ _ _ _
cutrent It Vin = 65V 59 pA
IOt to VO3 HIGH-level input current (7 Vin = 13 V - - 5.0 pA
104, 105, HCTR/IB and LCTRA7 _ _ _
HIGH-level input current b Vin = Voo 50 KA
XIN HIGH-leve! input currant lHa Vin = Voo as - 1Al HA
FMIN, AMIN, HCTR/6 and LCTRA7 _ _
HiGH-lavel input current his Yiv = Voo 60 18 ‘ pA
) Sing wava, _
XIN input frequency fine capacitive coupling 19 8.0 MHz
. Sine wave, -~
FMIN inpit frequency fing capacitive coupling 10 160 MHz
. Sine wave, _
AMIN input frequency Tina capacitiva. coupiing 0.5 40.0 MHz
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L.C72140, LC72140M

Ratings
Parameter Symbol Conditions Unlt
min typ max
HCTR/6 input frequency fine igzcm::e‘wup“ng 0.4 - 25 MHz
i;icmize‘coupling 0 - 500
LCTRA7 input frequency fins : kHz
;:’Irsut;d\\rfz\.e':.5 Ué%mgg:;pﬁng 0.001 - 200
Crystal oscillator frequency fxTaL ?%Sl?)l mpedance < 40 - 80 MHz
s widh Wy o I v
XIN internal resistance R - 10 - Ma
FMIN internal resistance Rp - 500 - kS
AMIN internal resistance Ri - 500 - kQ
HCTR/I6 internal resistance Ri - 500 - kQ
LCTRA7 internal resistance R - 500 - kQ
AII\! sub-charge pump internal RIS _ 500 _ Q
resistance
cha)lla;.; Iéi)l?re::\d AQUT output lofF1 Vo = 13 V _ _ 5.0 WA
DO output leakage current lorra Vo =65V - - 5.0 HA )
::gl?éggolu:ggt AN tristate LOW-level lofeL Vg =0V _ 0.01 200 A
::gségPBD:u:::t AIN tristate HIGH-level Yo Vo = Voo _ 0.01 200 A
FMIN input capacitance Cin - 6 - pF
Dl to CL data setup time tsu 0.45 - - it
Di to CL data hold time tHD 0.45 - - HS
CL LOW-lavsl clock pulsewidth toL 0.45 - - Hs
CL HIGH-eve! clock pulsewidth tcH 0.45 - - HS
CL to CE chip enable wait time 1L 045 - - us
CE to CL chip enable setup time tes 045 - - ps
CL 1o CE chip enable hold time teH 0.45 - - hs
Chip enable to data laich time e - - 045 ps
CL to DO data output time toc
Depends on pull-up resistor - - 0.2 Hs
CE to DO data output time 1DH
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LC72140, LC72140M

Functional Description

Serlal Data Input

The LC72140 and LC72140M operating parameters are
initialized by two 40-bit data words on the serial data
input, DI, as shown in Figures 1 and 2 and Table 1.

Adcress

Dl «—jofOjOfrjO|C]1]0O

/— First data bit

Q- =1E
ol-lu|ajg|w]|@w of - 'u_.lmmc-—
- o g g ey ey > — == === =
elzlelelz|ele|xe|o|2|E15 |2 2|2 |2 |8 |8|B o]z |2 (2|55 * |B]5| 5| 6|5
A T iAT-AT/%I_,
Programmable divider Sub  Relersnce Output Don't  Universal
charge dividar  control care counter
pump
Figure 1. Inpul dala word IN1
Address
DI+—f{1|0|0|Y|O|C]|1]|D
/— First data bit
2| -
lamle|n]o =3 gl
SN P ) G P EIEEIEIE|2|E e olel- cl-la|@|n]o
o122 2121=|= —
=i2|2|8|Ri8 == |x|B[|3[3]|3|3|a|3|x |2 2|2|=|3|3| %= |~ |&|H]|¥|E|¥|a

T’ T A" T T ‘
Dont 14D control Oon't Qulpul port data Counlar Qutput  Unlock Don't Dead Test Charge
input  conrrol care 20ne pumg

care care
control Crystal

Figure 2. Input data word IN2
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LC72140, LC72140M

Table 1. Input data functions

Name Funetlon Related blts
Programmable divider ratio
P15 is the msb. Tha divider ratio, frequency range and Isb are determined by the selling of the DVS
and SNS flags as shown in Tables 2 and 3. P to P3 are ignored if P4 is the Isb. :
Table 2. Divider ratio seitings
Dvs SNS Isb Divider ratlo
1 X PO 272 10 65535
¢ 1 PO 272 to 65535
0 0 P4 4 to 4095
PO to P15
' Note
SNS, DVS x = don'l care
Table 3. Frequency range settings
Dvs SNS Input port Input frequency range
1 X FMIN 10 to 160 MHz
0 1 AMIN 2 o 40 MHz
0 0 AMIN 05 to 10 MHz
Note
x = dont care
Charge pump control
Bis PDCQ and PDC1 contral the charge pump state as shown in Table 4. The sub-charge pump is
connected 'o the gate of the lowpass filter.transistor, This can be used in conjunction with PDO and
PD1 {main charge pump) to build a fast locking PLL.
Table 4. Charge pump state selection
PDCO PDC1 Charge pump state
PDCO, PDCH . uLo, ul1, DLC
0 X High-i=pedance
1 1 Operating (operates continuously)
1 c Operaiung {when PLL is unlocked)
Note
x = don't care

No. 4464--9/20



LC72140, LC72140M

Table 1. Input data functions—continued

Name Function Related bits
Refarence frequency select
Bits RO to R3 disable the PLL or select the reference frequency as shown in Table 5.
Table 5. Reference frequency selection
Ra Rz Ry Rg Reference frequency (kHz)
0 0 0 ¢ 100
0 0 0 1 50
0 1 0 25
0 0 1 1 25
0 1 0 0 12.5
0 1 0 i B.25
0 1 1 0 3125
RO 1© R3
0 1 1 1 3125
1 0 4 0 10
1 0 0 1 9
1 0 1 0 5
1 0 i 1 1
1 1 0 0 3
1 1 0 1 3¢
1 t 1 0 PLL inhibited and crystal oscillator stopped
1 y 1 1 PLL inhibited

When the PLL is disabled, the programmable divider is stopped, AMIN and FMIN are pulled to
ground, and the charge-pump oulpuls become high impedance.
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LC72140, LC72140M

Table 1. Input data functions—continued

Name Function Related blis
DO and /OS5 output control data
Bits ULD, DT0, DT1, ILO and IL1 control the mode of outputs DO and I'O5 as shown in Tables
Gand7. '
Table 6. DO and IFO5 output flag selection
ULD DT1 DTO Do 1105
0 0 0 Unlock flag
0 0 1 Open
QUTS flag. See Note 2.
0 1 0 End-UC flag. See note 1.
0 1 1 IN. See table 7.
1 ¢ e Open
i 0 1 Open
Unlock flag. See Note 2.
1 1 0 End-UC flag
1 1 1 IN, See 1wable 7.
Notes
ULD, D0, DT1, |1 End-UC flags that general-purpose counier operation has finished. ouTS, 101,
Lo, I 2. Applicable only if 1105 is sel 1o be an output port. 102, 105

Do }/‘ ____ E_—l/i

Stan Finish (11 changes) CE is HIGH

Figure 3. DO output state

Table 7. IN state selection

IL1 L0 IN state
0 0 Open

0 1 1 input

1 ¢ 12 input

1 1 DO goes LOW when 1 changes.

Notes

1. I 1101 or /02 is sel to be an output port, IN becomes open.
2. DO does not go LOW when the crystal oscillater has stopped.
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LC72140, LC72140M

Table 1. Input data functions—continued

Name Function Related bits
Countar control
Bits CTSO and CTS1 select the counter input as shown in Table 8.
Table 8. Counter input and measurement mode selection
Switch | CTS1 CTs0 Input Measurement Frequency range Input rms
mode sensltivity
51 1 x HCTR | Frequency 0.4 to 250 MHz 40 mV
§2 0 1 LCTR | Frequency 10 1o 500 kHz 40 mV
53 0 0 LCTR | Period 1 Hz to 20 kHz (Pulse)
Note
x = don't care
CTS0, CTS1, CTE, | Bit CTE starts the counter when 1, and resets the counter, when 0. W6, LI7
GTO, GT Bits GT0 and GT1 select the measurement time in frequency measurement mode or the number of '
pariods 1o count in period measurement mode as shown in Table 9.
Table 9. Measurement duration selection
Frequency measurement Peried measurement
GT1 GTO :
Measuremenl duration Walt time (ms) Cycles
{ms}
0 0 4
3104 1
0 1 8
1 0 32
Tto8 2
1 1 B4
Inputioutput porl conirol OUTY o OUTS
o1 1© 1105 Bits /01 to VOS5 set the direction of the ports, Each pin is an input when the corresponding bit is 0, '

and an output, when the bit is 1. All ports are set to be inputs after power-ON resel

uLD

OuTt 10 OUTY

Output port data

Bits OUT1 to QUT7 sel the output values of the O1 to OF7 output ports. Each output is open or
HIGH when the corresponding bit is 1, and LOW, when the bit is 0. A bit is ignored if the
corresponding pert is an input port or the unlock output.

V01 10 K05, ULD

H/e, LA7?

Counter input control .

Bits H/6 and L7 select the operation of the HCTR/IE and LCTRAT pins. When HAG is 0, HCTRAE
is an input port, and when H/I6 is 1, HCTR/I6 is the HCTR inpul. When L7 is 0, LCTRA7 is an
input port, and when L7 is 1, LCTR/7 is the LCTR input.

CTs0, CTS1

No. 4464.—12/20



LC72140, LC72140M

Table 1. Input data functions—centinued

Name Function Related blts
PLL unlock detect control
Bits ULO and UL1 select the phase error threshold and extension (6g) used to delect the PLL
unlocked state as shown in Table 10 and Figure 4. When the phase error is greater than the selected
arror, the PLL unlock detactor output goes LOW.
Table 10. Uniock detection and extension selection
ULl uLo Phase error Detector output
0 0 Stopped - Open
0 1 0 6g output
1 0 056 us &g with 1 o 2 ms extension
uLo, Ul 1 1 .11 us o with 1 10 2 ms extension ULD, DT, DT1
€ N N
20 o2 ms _ f'_w'__"
Unlock output:
Figure 4. Phase-error extension
Crystal oscillater control
XS Bit XS selects the oscillator frequency, When XS is 1, the frequency is 7.2 MHz, and when XS is 0,
45 MHz.
4.5 MHz is selected after power-ON reset.
Phase comparator control
Bits DZ0 and DZ% selec! the phase comparator insensitive band, or dead zone,
Table 11. Insensitive band mode selection
DZ1 DZo Insensitive band {dead zone) mode
DZ0, DZ1 0 0 DZA
0 1 DZB
1 0 D¢
1 1 DZD
DZA is selected after power-ON resel.
Charge pump control
Bit DLC controls the charge pump operation. When DLC is 1, the charge pump outputs are forced to
LOW, and when DLG is 0, the charge pump operates normally,

DLG This feature can be useful 1o remove the PLL from a deadlock state. The PLL can deadlock if its
VCO control voltage Vwne becomes 0 V, halting the VCO. Setting DLC to 1 sets Viwne 10 Vee,
restarting the VCO.

Normal operating mede is selected after power-ON reset.
Test data

TESTO to TEST2 | Bits TESTO to TEST2 are used lor in-factory device testing. Set them all to 0. They are set to zerc
after a power-ON reset.
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Serlal Data Input Timing

The timing for the serial data input words is shown in
Figure 5. The first eight bits are the mode select bits.

t t

sU HD
o _XBoXBiXe2XesX roX At XazX a1 XroXP1iXrPeXPs  XersodetsiKatoXamy
te— [~
internal
" data X
Figure 5. Input timing
Notes
1. fsu, Um, e, tes, to, tew and tey > 045 s
2. tc < 045 ps
Serial Data Output
The 40-bit data word output on DO has the format and
functions as shown in Figure 6 and Table 12, respectively.
tively.
Address
ol+of1]of1]eiaf1]|o
/— First data bit
| W W vy RV Bl =
00+ |o|e|s]e|s|=[o|3|3|5|5|5|3|5|2|5|5|8|8]5|8|8|3|3|85!8]e|o|o|o
N, T T —
Input port data Universal counter dala
Figure 6. Ouiput daia word OUT
Table 12. Input data functions
Name Function Related blts
Input port dala
o Bits 1 to |7 reflect the data latched into each input port when the device changes to data output /01 fo 105, HAB,
mode. 16 and 17 are zero when tha corresponding port 18 & counter input. 1 to IS correspond 10 the L7
01 to /05 ports, and % and 17, to the HCTRAG and LCTRA7 inputs, respectively.
Counter cenlents
Co 1o C19 Bits CO to C19 are the laiched contents of the 20-bit binary counter. CQ is the Isb. CTsq, c181, CTE
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Serial Data Output Timing

The timing for the serial data output is shown in figure
7. The first eight bits are the mode select bits.

EL

CE

o
a
G
T

o [ [] Uy Uy

1 t

suU HD

o X Bo X1 X B2 X 83X a0 X A1 X a2 X A

1

— to— |

oc DH

DO N OO OOCCH

Figure 7. Output Liming
Notes

1. tsu, tup, teL, les, oo and tey > 0.45 ps

2. toc and tpg < 0.2 ps

3. Since DO is an open-drain output, the data transition time depends on the value of the pull-up resistor.
4. DO is normally open.

Serial Data Input/Output Mode Selection

The LC72140 and LC72140M use the C?B (compuler address, shown in Figure 8, used to select the mode of
control bus) serial data format. The first 8 bits form the operation as shown in Table 13.

Table 13. Serial data input/outpul mode selection

Address
Inputioutput mode Description
B0 B1 B2 B3 A0 Al A2 A3
IN1 ¥ 0 ¢ 1 0 0 1 0 32-bit control data input
IN2 1 0 ¢ 1 0 0 1 Q 32-hit contro! data input
Qulput data. Data is outpu! if
our 0 ! 0 f 0 0 f 0 the clock is active.

£— Input/output moda set

CE

SN I 6 I 6

DI X 80 X 81 X 82 X 83 X 40 X A1 X A2 X A3

[
P>

First IN1 or IN2 dala bit

Do

o

— Flrst QUT data bit

Figure 8, Mode selection address bits
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Programmable Divider

The configuration of the programmable divider is shown
inFigure 9. The input mode selection is shown in Table 14,

and the input sensitivity, in Table 15.

4-bit swallow counter

12-bit programmable divider

FMIN o—l lvga ™
dz?:gtgr > oE
AMIN n—-l/
Trat
Figure 9. Programmable divider
Table 14. Programmable divider selection
Dvs SNS 116 and 1117 pulse swallower 12-bit programmable divider Input port
1 x v s FMIN
o 1 v 7 AMIN
0 0 - v AMIN
Note
x = don’t care
Table 15, Input sensitivity
ovs SNS Input Frequency (MHz) Input s sensitivity (mV)
10<f<50 100
1 X FMIN 50 <f <130 70
130 < { < 160 100
2gfedd 40
] 1 AMIN
285140 70
05 <f<25 40
0 0 AMIN
25 <1 < 10 70
Note

x = don’t care
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General-purpose Counter

The 20-bit general-purpose counter is used for both
frequency and period measurement as shown in Figure
10. The measurement mode is selected by bits CTS0 and
CTS1. The counter contents, C, in frequency measure-
ment mode are given by

and in period measurement mode by
1
C = (T) + 900 kHz

The counter conlents are output on DO, msb first,

C=FIF x GT
Inpul signal
HemR switch gale Univarsal counter
FIF (20-bit linal count)
[\ 1 | m
LCTR B I L " 00
l/ '—'D_ - b : —n
0te3 {4to? |Bl0o11[121015/'61t0 18
: T
1 ar 2 period
gate clreult i H
900 kHz check signal ——l—_
CT81 CTS80
4,8, 32 or 64 s
Ise Gircut CTE
pulss circuit oT
GT1,GTO

Figure 10. Gencral-purpose counter

The LCTR signal is passed directly to the counter input.
The HCTR signal is passed through a divide-by-iwo
prescaler. The actual HCTR frequency is, therefore, two

GE CTE i HIGH |

times the measured frequency. The timing for the gener-
al-purpose counter is shown in Figure 11.

I-—-'--Maasuramunl 1ime—-|

GT

]

L Finish == End UC

Ly

'— Counl start

Figure 11. General-purpose counler timing

Note
twy = wait time

The counter starts when the CTE flag is set. The serial
input data is latched in on the falling edge of CE. Note that
the HCTR or LCTR input signal should be input within
the wait time of this transition.

The period or frequency count should be read while CTE
is set to 1, because the counter is reset when CTE is set to
0. Note that CTE should be set to 0 before each measure-
ment,

In IF count mode, the IF IC’s SD (station detector) signal
presence is determined by the microcontroller and if an
SD signal is present, the IF count buffer output turns ON
and IF count becomes active. During auto-search in IF
count only, there is a possibility of the count stopping even
when there is no station present due to the IF count buffer
output leakage.
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Integrating count

" When integrating the count, the count value is added to count is 2% — 1, or FFFFF in hexadecimal. DO can also
the general-purpose counter as shown in Figure 12. be used to monitor for frequency or period measurement
However, the counter can overflow, The maximum completion as shown in Figure 12,

CTE is HGH CTE is HIGH CTE is LOW

e [ 1

Internal
CTE laich 4__J I__._

S I S

U
counier ——— L
T Counting T
Start Restarl Resel
Enauc N M
L— Enc count ’ L End count

Figure 12. Inlegrating count timing

Charge Pump

The charge pump configuration is shown in Figure 13.

PO
:
1
(MAIN)
pLC
tvco/N
Phase D |
detector | PDO
1
[MAIN]
frot =
Dzo DZ1
- F—-—'— PDS |—'——_. AIN
o~ — >

A1s ¥ . AOUT
Unleck detactor
Clogk =¥ and sub- —':>_|
Unlock (SUB)

ULD —»  charge pump
ULl —» control

1

PDCO  PDCH DO and VO5 pins

Figure 13. Charge pump
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When unlock is detected following a channel change,
PDS (the sub-charge pump) operates. The value of R1
changes to RIMIRIS (R1S = 500 ), as shown in
Figure 14, decreasing the low-pass filter time-constant
and accelerating PLL locking.

PDO v v
RIM T‘c
APAA - . :: . V
POS o L | -

Figure 14. Charge pump connections

The local oscillator signal is divided by N. When the
frequency of the divided signal is higher than the refer-
ence frequency, PDO and PD1 are HIGH, and when
lower, they are LOW, Both outputs are floating when
the two signals are equal in frequency.

Pin States After Power-ON Reset

The state of the input/output ports after power-ON reset
is shown in Table 16.

Table 18. Power-ON reset statas

Pin Reset state Pin type
1101 N Open-drain
1102 12 Open-drain
1103 13 Open-drain
1104 14 CMOS
105 15 CMOS
08 06 CMOS
o7 07 CMOS

HCTR/6 16

LCTRA7 7

Notes

1. Phase comparator control
Modes DZA and DZB do not have insensitive bands
{dead zones) and, therefore, the charge pump oper-
ates continuously. Consequently, measures should be
taken to ensure reference frequency sidebands do not
oceur.
Modes DZC and DZD do have insensitive bands.
Consequently, measures should be taken 10 ensure
phasc noise is not generated.

2. FMIN, AMIN, HCTR and LCTR
These inputs should each be capacitively coupled
using a 50 10 100 pF capacitor. Also, these capaci-
tors should be mounted as close as possible to their
respective inputs,

3. IF counting using HCTR or LCTR
The LC72140 and LC72140M can perform IF count
wning when connected to an SD (station deteclor)
signal from an IF IC. IF counting should start when
the SD signal becomes active.

4. Using the general-purpose counter
In IF count mode, the IF IC’s SD (station detector) sig-
nal presence is determined by the microcontroller and if
an SD signal is present, the IF count buffer output turns
ON and IF count becomes active. During auto-search in
IF count only, there is a possibility of the count stopping
even when there is no station present due to the IF count
buffer output leakage.
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Typical Application
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W 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 iike, the failure of which may directly or indirectly cause injury,
death or properly loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shalk:
® Accept tull responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its alfiliates, 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:
@ Nal 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.

W Information (including circuit diagrams and circuit parameters) hereinis 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 provides information as of May, 1995. Specifications and information herein are subject to change without notice.
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