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PLL Frequency Synthesizer
for Electronic Tuning in AV Systems
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Overview Package Dimensions

The LC7218, LC7218M and LC7218JM are PLL  unit: mm
frequency synthesizers for electronic tuning. The LC7218,  3067-DIP24S
LC7218M and LC7218TM are optimal for AM/FM tuner
circuits that require high mounting densities.

[LCT7218]

Features % n
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= These products feature a rich set of built-in functions for
AV applications, including reference frequency and

unlock detection circuits, I/O ports and a general- @
purpose counter. ; ooootrgooua
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Functions

» Programmable dividers
— FMIN pin: 130 MHz at 70 mVrms and 160 MHz at
100 mVrms input (built-in prescaler)
— AMIN pin: Pulse swallower and direct division
techniques SANYO: DIP24S
» Reference frequencies: Ten selectable frequencies:
1, 5,9, 10, 3.125, 6,25, 12.5 25, 50 and 100 kHz
* Output ports: 7 pins
Complementary outputs: 2 pins
N-channel open drain outputs: 5 pins
* Input ports: 2 pins
= General-purpose counter: For measuring IF and other
signals (Also used for station detection when
functioning as an IF counter.)
— HCTR pin: Frequency measurement (for inputs up
to 70 MHz)
— LCTR pin: Frequency and period measurement
* PLL unlock detection circuit
Detects phase differences of 0.55, 1.11, 2.22 and 3.33 us.
* Controller clock output: 400 kHz
* Clock time base output: 8 Hz
* Serial data /O
— Supports CCB format communication with the
system controller.
» Package: LC7218: DIP24§
LC7218M: MFP24
LC7218JM: MFP248

3.3 J9max

048 0.9 1.78

= CCB is a trademark of SANYO ELECTRIC CO., LTD.

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

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYQ OFFICE Tokyo Bldg., 1-10, t Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

63096HA (OT)/42895TH (OT) No. 4758-1/16



LC7218, 7218M, 7218JM

Package Dimensions

unit: mm

unit: mm

3112-MFP24S

3045B-MFP24
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Pin Assignments

LC7218
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Block Diagram
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CHARGE PUMP

DIVIDER
xouT (24) 1 L (22) Pz
SWALLOW COUNTER “4 (6) Hoa

1716, 1/17 4BIT
ja— -

12-BIT PROGRAMMABLE

DVIDER | | (12 Lot

T
ce (2) [1

SHIFT REGISTER <:> UNIVERSAL

g
o 3 LATCH COUNTER @ Voo
cL o @ Vss

DaOsOS OO0 G080

oUTO OUT1 QUT2 CUT3 OUT4 OUTH OUTE6 INO  IN1

[ : 5UTT, GUTE L_o TUTY, DUT3 to OUTS, DO Pin Symbols
_—_191

XIN, XOUT: Crystal oscillator (7.2 MHz)

oo Cyoia oscllator example: 7.200 Mk, CL16pF FMIN, AMIN:  Local oscillator signal input
* LN-X-0702{NR-18 type) CE, CL, DI, DO: Serial data I/O
" LA-P-0001 IAT-51 type) OUTO to OUT6:  Output ports
) INQ, IN1: Input ports
L‘fg‘g{&%‘g’ﬁ%ﬁ’kmm co., LTD. HCTR, LCTR:  General-purpose counter inputs
PD1, PD2: Charge pump outputs
SYC: Control clock (400 kHz)
Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max | Vpp -03to+7.0 \4
Vin (1} | CE, CL, DI, INO, IN1 -G3to+7.0 vV
Input voltage s
Vin(2) | Input pins other than V(1) . —03toVpp+0.3 vV
Vour (1) | DO, BYC ) -0.3t0 +7.0 v
Qutput voltage Vour @ T W_T_a_._. — 0300203 v
Vour (3) | OUTS 10 OUTS, CUTE 0310 +15 v
Vour (4) | Output pins other than Vg 1 (1), Voyr (2) and Vour (3) ~0.310Vpp + 0.3 v
Ta = 85°C LC7218 350
Allowable power dissipation Pd max LGC7218M 300 mw
(LC7218IM 200
Operating temperature Topr —40 t0 +85 °C
Storage temperature Tstg -55to +125 °C

No. 4758-3/16



LC7218, 7218M, 7218JM

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

Parameter Symbol Conditions min typ max Unit
W, 1 v 4.5 6.5 v
Supply voltage oo (V) Do - -

Vpp (2) | Vpp: Crystal oscillator guaranteed operation a5 6.5 \J

. Vi (1) | CE, CL, DI, INQ, IN1 22 8.5 v

Input high level voltage "

Vi (2) | LCTR: Pulse waveform, DC coupling 4 0.7 Vpp (1) Vpp (1} v

ViL{(1) | CE, CL, DI, INQ, IN1 0 0.7 v
Input low level voltage "

V(2 |[LCTR™ 0 0.3 Vgp (1) v

V 1) | po,.SYC 65 Vv

Qutput voltage our (0 — ———

Voyt(2) |OUT3 IO OUTE, OUTO 13 V
fiy (1) XIN: Sine wave capacitor coupling, Vpo (2} 1.0 7.2 8.0 MHz
tw(2) | FMIN: Sine wave capacitor coupling, Vpp (1 " 10 130 {160)"5| MHz
f (3) | AMIN: Sine wave capacitor coupling, Ypp (1 0.5 40} MHz

Input frequency - - - - -
fiy (4) | HCTR: Sina wave capacitor coupling, Vpp (1)"2 10 60 (70)"8| MHz
tn (5} | LCTR: Sine wave capacitor coupling, Vpp (1) 15 500| kHz
fiy (B) | LCTR: Pulse wave DC coupling, Vpp (1)*4 1.0 20x10%| Hz
Crystal oscillators for which .
operation is guarantead Xtal Xin-XoyT: Cl1=80 0 3.0 7.2 8.0 MHz
Vi (1) | Xy Sine wave capacitor coupling, Voo (1) 0.5 1.5 Vrms
Vin (8} | FMIN: Sine wave capacitor coupling, Vpp (1) © 1?}8)7.2 1.5] Vims
Input amplitude Vin (3} | AMIN: Sine wave capacitor couphing, Vpp (1) 0.070 1.5] Vrms
Vin(4) | HCTR: Sine wave capacitor coupling, Vpp (12 (© 1%8)-‘:2 1.5 Vms
Vi (5) | LCTR: Sine wave capacitor coupling, Vpp (1 y*3 0.070 1.5| Vims
Note: 1.
oV SP Input frequency 1/2 divider 1/16, 17 swallow 12-bit main divider Input pin
1 * 10 to 130 {160) MHz @] O O FMIN
0 1 2o 40 MHz - O Q AMIN
] 0 {051 10MHz - — C AMIN
DV and SP are bits in the serial data.
». don't care
2. Frequency measurgment
3. Frequency measurament
4. Period measuremenl
5. le (2): 1010 160 MHZNN (2)

0.100 Vems (minimum})
. iy (4): 10 10 70 MH2/V |y (4)
0.100 Vrms {minimum)

o,

No. 4758-4/16
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Electrical Characteristics for the Allowable Operating Ranges

Parameter Symbol Cenditions min typ max Unit
RE(1) | XIN 1.0 MO
Rf (2) FMIN 500 K
Intemal feedback resistance Rf (3) AMIN 500 k0
Rf {4) HCTR 500 kQ
Rf {5) LCTR 500 ke
Hystaresis Vi LCTR 0.1 Vpp 0.6 Vpp v
g () |CE,CL DLV, =65V 50 pA
hu (2) | INO,IN1: V)= Vpp 5.0 pA
Inpat high level current hw (3) XIN: V| =Vpp 20 pA
i (4) | FMIN, AMIN: V| = Vpp 40 pA
Iy (83 | HCTR, LCTR: V)= Vpp 40 uA
I {1) |GCE.CL DIV,=Vgg 5.0 pA
b (2 | INO, INT: ¥ = Vgg 5.0 uA
Imput low tevel current I (3} XIN: V| = Vgg 20 HA
() | FMIN, AMIN: V| = Vgg 40 A
(8 HCTR, LCTR: V| = Vgg 40 PA
Cutput high level voltage Vo {1) | OUTT, OUTZ2: lg=-1mA Vpp - 1.0 v
Vo () | PD1, PD2: Iy =—-0.5mA ‘ Vpp - 1.0 v
VoL (1) | OUTT, CUTZ! Ig=1mA 1.0 v
VoL (@) | PD1,PD2iig=05mA 1.0 v
Output low level voltage Vo 8 mj to OUTE: lg = 5 mA 10 v
VoL {4) | OUTD: Ig=1mA 1.0 v
VoL (5) |DO:lg=5mA 1.0 v
VoL (B) [BVCilg=05mA(Vpp=351086.5V) 1.0 v
Iore (1) | OUT3 to OUTSE, OUTO: Vg =18 V 5.0 pA
Qutput off leakage current lopr (2) | DO:Vg=865V 5.0 pA
lopr (3) | SYC: Vo =65V (Vpp=3.51086.5V) 5.0 pA
Z;ﬁ‘;:;;f :&?:3::"9' lorer | PD1, PD2: Vg = Vpp 0.01 100 | nA
Z;ﬁ::;;f ;ﬁ‘; E'ﬁ:’e' lofrL | PD1, PD2: Vo = Vgg 0.01 100 | nA
nput capacitance Cin FMIN, HCTR 1 2 3 pF
Voo: fin (2} = 130 MHz, Vi (2) = 70 mVims,
lop (1) | with a 7.2 MHz crystal, other input pins at Vgg, 20 30 mA
Current drain oulput pins open
Vppy: PLL block stopped (PLL inhibit state, crystal
pp (2) oscillator operating (SYC, T8), with a 7.2 MHz crystal, 1.0 mA
other input pins at Vgg, output pins cpan

Note: A capacitor of at least 2000 pF must be inserted between the power supply Vpp and Vgg potentials.

No. 4758-5/16
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Pin Functions

Pin No.| Symbol

o]

Type

Function

1 Xin
24 Xout

Input
Output

Xtal OSC

+ Connections for a 7.2 MHz crystal oscillator

19 FMIN

Input

Local oscillator signal
input

* FMIN is selected when DV in the serial input data is setto 1.

« Input frequency range: 10 to 13¢ MHz (7¢ mVrms minimum)

« Tha signal passes through an internal divide-by-two prescater and is then supplied to
the swallow counter.

« Although the diviser setting is in the range 256 to 65,536, the actual divisor wilt be twice
the set value due to the presence of the intemal divide-by-two prescaler.

18 AMIN

Input

Local oscillator signal
input

» AMIN is selected when DV in the serial input data is set to O.
+ When SP in the serial input data is setto 1:
— Input frequency range: 2 t¢ 40 MHz (70 mVrms minimum).
— The signal is supplied directly to the swallow counter without passing through the
internal divide-by-two prescaler.
— The divisor setting is in the range 256 to 65,536 and the actual divisor will be the
value set,
* When SP in the serial input data Is set 10 0:
— Input frequency range: 0.5 to 10 MHz (70 mVrms minimumj.
— The signal is supplied directly to a 12-bit programmable divider.
— The divisor setting is in the range 4 to 4,096 and the actual divisor wil be the
value set.

21 PD1
22 PD2

Three-stale

Charge pump outputs

*+ PLL charge pump oulputs. High levels are output from PD1 and PD2 when the local
oscillator frequency divided by n is higher than the reference frequency, and low levels
ara output when that frequency is lower than the reference frequency.

These pins go to the floating state when the fraquencies agree.

N-channel
open drain

Controller glock

» 5YC is a controller clock source. The LC7218 outputs a 400 kHz 66% duty signal
from this pin after power Is applied.

20 Vpp

Power supply

« The LC7218 power supply pin. A voltage of between 4.5 and 6.5 V must be provided
when the PLL is operating. The supply voltage can be lowered 1o 3.5 V when only
operating the crystal oscillator circuit to acquire the controller clock and the clock time
base outputs.

23 Vss

Ground

* Tha LC7218 ground pin

Input*

Chip enable

= This pin must be set high when inputling serial data {via DI} or when outputting serial
data (via DO).

Input*

Clock

» The clock inpul used for data signal synchronization during serial data input (via DI) or
output (via DO).

Input*

Input data

« |nput pin used when transferring serial data {rom tha controller to the LC7218.
« A total of 36 bits of data must be supplied to set up tha LC7218 initial state.

Quiput
{N-channel
open drain)

Output data

» Qutput pin used when lransferring seral data to the controller from the LC7218.
+ Atolal of 28 bits from an internal shift register can be output in synchronization with th
CL signal. ‘ :

Note: * The high and low level input voltages for the CE, CL, DI, INO and IN1 pins are Vy = 2.21¢ 6.5 V and V)_= 0 10 0.7 V, regardless of the power
supply voltage Vpp.

Continued on next page.
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Continued from preceding page.

Pin No.| Symbol lle}

Type

Function

©
Q
C|
-
O

10
11
12
13
14
17

O
=
3

O
C
=
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=,
Cl
v
L4}

Output*!

]
C
3
s

O
Lam
3
|

|

O
o
3
L]

Output port

* These pins latch bits Og to Qg in the serial data transferred from the controller, inven
that data and output the invertad data in parallel,

+ The OUTO pin can also be used to output an 8 Hz clock lime base signal.

~ (WhenTBis 1.)

» DUTT and OUTZ are complementary outputs.

« BUTO, DUTA, BUT4, OUTS and OUTS are N-channel open drain outputs that can
handle up to 13 V.

2
8 IN1 Input*

Input port

» The values of the IND and IN1 input ports can be converted from paralisi to serial and
cutput frem the DO output pin.

Input

General-purpose
counter

Fraquency
measurement signal
input pin

+ HCTR is selected when 5C in the serial input data is set to 1.

* Input frequency range: 10 to 60 MHz (70 mVrms minimum)

+ The signal is supplied 16 a general-purpose 20-bit binary counter afler passing hrough a
divide-by-gight circuit, Thersfore, the vaiue of the counter is 1/8 of the trequency actuatly
Input to HCTR.

« When HCTR is selected the LC7218 will function in frequency measurement mode
and the measurement period can be selected to be either 60 or 120 ms. (GT = 0: 60 ms,
1 120 ms)

« The result of the measurement {the value of the general-purpose counter) can be output
MSB first from the DO output pin.

15 LCTR - Input

General-purpose
counter

Frequency or period
measurement signal
input pin

+ LCTR is selected when SC in the serial input data is set to 0.
» When SF in the serial input data is set to 1:
— Frequency measurement mode is selected.
— Input frequency range: 15 to 500 kHz (70 mVrms minimumy),
— The signal is supplied directly to the general-purpose counter without passing
through the internal divide-by-eight circuit.
— The measurement pering is the sarme as for HCTR.
» When SF in the serial input data is setto O
— Period measurement mode is selected.
— Input frequency range: 1 Hz to 20 kHz (V| = 0.7 Vpp minimum, V= 0.3-Vpp
maximumy}
— The measurament can be selected to be for one or two cycles. if two cycle
measurement is selected the input frequency range becomes 2 Hz to 20 kHz.
(GT = 0: one cycle, 1: two cycles)
» Measurement resulls are output in the same manner as HCTR measurement results.

Note: *1. Since the output port states are undslined when power is first applied, transfer the control data guickly.
2, The high and low lgval input voltages for the CE, CL, DI, IN0 and IN1 pins are V) = 2.2 to 6.5V and V=010 0.7 V, regardless of the power

supply voltage Vpp.

Control Data Format (serial input data)

FIRST

BIT

}
Input LZu ‘
starting |00 D1 |Dz |D3 [O4 {Ds |Ds [O7 [Og |Dg |D1p{D11| D2 D13 |Dig|Dis| O | Or |Og | O3 |Ca {05 | Op |
with Dg*~ | ©]
(1 {2 ~(3

P-CTR BD U-CTR
j ;

Ro |R1 |Rz |Rs [DV [SP |SC|SF {GT T8 1To | T4

—— ) — {5 (B (7 {8) (Y 4D —0n—
R-CTR P-CTR U-CTR TB TEST

No. 4758-7/16
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The LC7218 control data consists of 36 bits. All 36 bits must be input after power is applied to set up the LC7218 Initial
state. This is because the last two bits, while being unrelated to user functions, are data that switches the LSI test modes.

Once the LC7218 has been initialized, the contents of the first 24 bits (Dy to CTEN) can be changed without changing
the contents of the last 12 bits (R0 to T1) by inputting data to DI in serial data input mode.

No.

Conltrol block/data

Description

Related data

m

Programmatble divider
data
Do to D15

« This data sets up the programmable divider.
Dy 10 D45 s & binary valug with Dy5 as the MSB.
The position of the LSB is changed by DV and SP as listed in the table below,

Dv | 8P [ LSB
1 = D¢
0 1 Do
0 0 D4

* don't care

When Dy is the L5B, bits Dy to D4 are ignored.

Divisor setting Actual divisor
256 to 65536
256 to 65536

4 10 4096

Twice the set value

The set value

The set value

Dv
5P

@

Output port data
00 o 05

» Data that determines the states of the output ports OUTO to DUTE. Oy determines the
OUTO pin output. However, nota that when Qg is 0, DUTO will output & high lavel, and when Og
is 1, QUTO will output & low level. O, to Og functicn in the sama manner.

+ These can be used for a wida range of purposes, including, for example, band switching
signals.

« When the TB bit is set to 1, the O data is ignored and the QUTC pin outputs an B Hz clock
time base signal.

« Since the output port states are undefined when power is first applied, transfer the control data
quickly.

TB

©]

Gensral-purpose counter
initial data
CTEN

« Data that determines the operation of the general-purpose counter. When CTEN is 0, the 20-bit
binary counter (the general-purpose counter) is reset and the HCTR and LCTR pins are puiled
down to ground. When CTEN is set to 1, the general-purpose counter reset state is cleared and
the counter operates according to the SC bit {the general-purpose selection data). In this state,
the general-purpose counter will count either the HCTR or LCTR input signal,

+ Since the general-purpose counter is reset by setting CTEN to 0, the result of a count operation
must be sent to the controller while CTEN is still 1.

sC

GT

(4)

Reference frequency
dala
Ho to H3

« Data that selects one of the ten LC7218 reference frequencies or sets the LC7218 to
backup mode in which PLL operation is disabled.

s
=)

o)

I
19

Reference frequency (kHz)

100

50

25

25

125

6.25

3125

3.125

10

=lOo|lo|OojJOo|C|O|OC|O

PLL Inhibit state*

a2 a2 wlolo|loleola|lal=sl-|loclo|lo|o
- 0 Ola|lw|lo|loj=l—-|lo|e|=2|—2{O|O

- e || ] -

—-O-‘D—AO-AO—-OAOAO—AOE

1 1 1
Note: * PLL inhibit (backup mode)

The programmable divider block is turned off, both the FMIN and AMIN pins are pulled
down to ground, and the charge pump outpuls go to the fleating state.

Continued on next page.

No. 4758-8/16



LC7218, 7218M, 7218JM

Continued from preceding page.

No. Control block/data Description Related data
' + DV selects the local oscillator input pin. (FMIN or AMIN)
» SP swilches the input frequency range when AMIN is selected.
(5) Divider selection data
DV pv | 8P | Inputpin | Input frequency range (MHz)
Sensitivity selection 1 ¥ EMIN 1010 130
() g‘:}a o | 1 AMIN 21040
0 0 AMIN 0.51t0 10
* don't care
= SC selacts the input pin {(HCTR or LCTR) for the general-purpose counter.
General-purpose + SF selacts the measurement type (frequency or period) when LCTR is selected.
counter input pin When HCTR is selected, SF Is ignored and the LC7218 operates in frequency measurement
7| selection data mode.
sC CTEN
Geaneral-purpose Dv | SP Input pin Measurement type o
counter y 1 * HCTR | Frequency measurement (sine wave)
{8) Irequency/period mode -
switching data 0 1 LCTR Frequency measurement (sine wave)
SF 0 0 LCTR Pariod measurement {pulse waveform)
* don't care
General-purmose + GT selects the measurement time in traquency measurement mode and the number of periods .
purp . in period measurement mode. CTEN
counter count time ‘
(9) selaction data GT = 0: 60 ms/one period sC
GT = 1: 120 ms/two periods SF
GT .
(frequency measurement/period measurement)
Time base output + When TB is set to 1 an 8 Hz 40% duty clock time base signal is cutput from OUTO. Oy bitis
{(10) | control data ] - O
T8 ignored in this mode.
LSI test mode control * Tgand T switch the LSt between lest and normal operating modes. The test modes and have
{11) | data. no user retated functions. Both Ty and Ty must always be set to 0.
To. Ty Be sure to sat both Ty and T4 10 0 after power is applied.
DO Output Format (serial data output)
FIRST BIT
) * I invalid data
Quiput | || . |
fomlg._| '0 | 1t | % | % |C1z C18/Cr2|Cig|Cis C1a|C13;Ciz|CatjCro|Ca 1 Ca JCr 1Gs 1Cs 1 Ca (G5 1C2 | Cr | Co JULULZULIIULO
‘ |
— ()= (2 . (3) ——
port U-CTR PH-ERROR

The LC7218 includes a 28-bit internal shift register that can be used to output the following data from DO: the INO and
IN1 input port states, the general-purpose counter (20-bit binary counter) and the unlock detection circuit state.
The contents of the shift register is latched at the point that serial data output mode is selected.

No. Data Description .
i Input port data * The values of the INO and IN1 input ports are latched into Iy and 4.
) |Uandl1 |0!—|No,|1(’-|N1

General-purpose + The Cyg to Cg data is latched fram value of the genaral-purpose 20-bit binary counter.
{2) | counter binary data C1g & 20-bit binary counter MSB

CutoCy Cg — 20-bit binary counter LS8

+ The L3 to ULD data Is latched from the unlock detection circuit,

PLL unlock state dat uLa: 1.1

{3) UL3 ‘tm'jios ate dafa uUL1: 2.22 | These bits are setto 1l a phase ditference in excess of these times (in ps) was detected.
o UL2:3.33 | (fora 7.2 MHz crystal)
UL3: 0.55

No. 4758-9/16
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Serial Data 'O Methods

The LC7218 supports a total of three /O modes: two control data input (serial data input) modes and one DO output
(serial data output) mode, Data 140 is performed afier the mode has been determined.

The mode is selected by four data items (Ag to A,) synchronized with a clock (the CL pin) applied before the CE pin is
set high. The mode is determined when the CE pin goes high.

Mode Aa AQ

Aq

Ag

ltem

Function

Serial data input {all bits}

» This mode is used to input all 36 bits of the control data (serial input data).
This mode is used for initialization following power on and to change data that
cannct be changed in mode 2. A% 36 bits of the control data is input from the
LC7218 DI pin.

Serial data input
(partial input)

+ This mode Is used to inpul a subsat (24 bits) of the control data (serial input
data).
This mode is used to change three data items: the programmable divider data
(Dg to Dyg), the output port data (Og to Og) and the general-purpose counter
start data (CTEN}, for a total of 24 bits. The other 12 bits of control data are not
changed by a mode 2 operation. (Use mode 1 when the other 12 bits must be
changed.)

Serial data cutput

+ The DO output mode (serial data output) is used to output three data items from
the DO pin: the input port data, the general-purpose counter binary data and the
PLL unlock state data.

Otc0 | 1100

000

OtoO

Invalid setting

» This mode is invalid and does not support any data input or output operations.

CE

j_ﬂ

L - - - = Mode determined
pata [ A0 X A X a X A X _.—_“

1. In the serial data input modes (modes 1 and 2),t; 2 1.5ps, t, 20 ps, t3 2 1.5 ps, and 1y < 1.5 ps.

Di

Internal data

» Mode 1: A total of 40 bits, the four mode selection bits and the 36 control data bits {from Dg to T)), are input from
the DI pin in synchronization with the clock (CL) signal.

» Mode 2: A total of 28 bits, the four mode selection bits and 24 control data bits (from Dy to CTEN), are input from
the DI pin in synchronization with the clock (CL) signal.

No. 4758-10/16
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2. In serial data output mode {(mode 3), t; Z 1.5 ps, 13 20 us, 13 2 1.5 ps, and t5 < 1.5 ps. (However, note that since the
DO pin is an n-channel open drain output, the transition time depends on the value of the pull-up resistor.)

da bu
| paiies acmmns ni ]

* invalid data

+ Mode 3: Serial output mode (mode 3) is selected by the four bits of mode selection data.
When the CE pin goes high, I is output from the DO pin. After that, the internal shift register is shifted
and the next bit is output from the DO pin on each falling edge of the CL signal.
(Thus 27 clock cycles are required to output all data through the ULO bit after CE goes high.)
When this mode is selected, at the point the CE pin falls to the low level, the DO pin will be forcibly set to
the high level. The DO pin will go low if the INO pin input changes state or if a general-purpose counter
measurement completes.
(General-purpose counter completion takes precedence over changes in the INO pin signal.)

Structure of the Programmable Divider

4 Bits 12Bus
FMIN O [1/2
Swallow Programmable
® counter ©) Dwider
AMN O
DV SP Input pin Divisor setting Actual divisor Input fraquency range (MH2)
{A) 1 * FMIN 256 to 65536 "Twice the set value 10t 130
{B} o] 1 AMIN 256 to 65536 The set value 210 40
{C) 0 0 AMIN 4 to 4006 The set value 0.5t 10
Note: 1. The actual divisor will be twice the set value when FMIN (A) is used.

For example, if the divisor setting is 1000 the actual divisor will be 2000 and if the divisor setting is 1001 the
actual divisor will be 2002. In other words, the channel skip will be twice the reference frequency.

2. To set the channel skips of 1, 5 and 9 kHz using FMIN (A), the crystal oscillator should be changed to 3.6
MHz. However, the times listed in the table that follows change since they are referenced to the crystal

oscillator frequency.

Note that care must be taken to prevent overtone oscillation when a 3.6 MHz crystal oscillator is used.
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Itern Xtal
7.2 MHz 3.6 MHz
Time base clock BHz 4 Hz
System clock 400 kHz 200 kHz
Frequency measurement period 120/60 ms 2401120 ms
Fraquency measurement check signal 900 kHz 450 kHz
Reference frequencias 100, 50, 25, ......... 10,9,5, 1kHz 50, 25,12, 5, .......... 5, 4.5, 2.5, 0.5 kHz
Serlal data IO (CL) ty21.5ps,tg2 1.5us ty 23.0 U8, tg 2 3.0 s

Structure of the General-Purpose Counter

HCTR O

lnput signal

178 switching gate

General-purpose counter

(20-bit binary counter)

. L M
LETR O [D B2 s S
i v |B ‘ . B
153 ' Oto3 | 4107 |Blo11[{12101516t0 18
]
]
‘Two period/one v '
perioc'!)a:traction Lo -oy-
irgult
L___ CO pin
5C SF
Check signal {900 kHz) —
b—= 120 ms/60 m3
GT
SC SF Input pin Measurement item Measurement frequency range GT (1/0)
84 1 * HCTR Frequency measurement 10 to 60 MHz (sine wave) 120 m/60 ms
S 0 LCTR Frequency measurement 15 to 500 kHz {sine wave) 120 m/60 ms
Sy 0 0 LCTR Period measurement 1 Hz to 20 kHz (pulse wave} | Two periods/one period

The LC7218 general-purpose counter is a 20-bit binary counter,

The value of the counter can be read out, msb first, from the DO pin.
When the general-purpose counter is used for frequency measurement, GT selects the measurement period 10 be one of
two periods, 60 or 120 ms. The frequency of the signal input to the HCTR or LCTR pin can be measured by determining
the number of pulses input to the general-purpose counter during the measurement period.
When the general-purpose counter is used for period measurement, the period of the signal input to the LCTR pin can be
measured by determining the number of check signal (300 kHz) cycles input to the general-purpose counter during one
or two periods of the signal input to the LCTR pin.
The general-purpose counter is started by setting CTEN to 1 in the serial data. While the serial data is acquired internally
in the LC7218 at the point the CE signal goes from high to low, the input to the HCTR or LCTR pin must be provided
within 10 ms after CE goes low.
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Next, the value of the general-purpose counter after the measurement completes must be read out while CTEN is still 1.
(The general-purpose counter is reset when CTEN is set to 0.}

Another point that requires care here is that before starting the general-purpose counter, it must be reset by setting
CTEN to 0.

Note that although signals input to the LCTR pin are transmitted directly to the general-purpose counter, signals input to
the HCTR pin are divided by eight internally before being transmitied to the general-purpose counter. Therefore the
value of the general-purpose counter will be 1/8 of the actual frequency input to the HCTR pin.

When counting intermediate frequency signals, always have the controller first check for the presence of the IF-IC SD
(station detect) signal and then only turn on the IF counter buffer output if the SD signal was present. Auto-search
techniques that only use an IF count are subject to stopping at frequencies where there is no station due to leakage output
from the IF counter buffer.

CE JI———]

—e—Ha— 15ms

! 120m/60ms ——1

Frequency
measurement time

'
'
L
1
1
|
T
’
[}

1
HCTR -\MIU‘UWUU\NU 70 mVrms or greater
LCTR ) {frequency measurement)
S
11 < 10ms
: Voo 0.7Voo {min)
C pp—— —  — e LANVoe Amin :
LeTR . [period measurement)
_—'I l ™, | l --0.3Vpp {max)

Period measurement time \ I |

900 kHz {check signal)

Note that although the DO pin is forced to the high level when the general-purpose counter 1s started (when CTEN is set
to 1), the DO pin automatically goes low when the measurement completes (after either 60 or 120 ms has ¢lapsed or
when a signal has been applied for one or two periods). Therefore the DO pin can be used to check for measurement
completion.

1. When the general-purpose is not used (when CTEN is 0) the DO pin can be used to check for changes in external

signals.
CTEW . Control data (0)
N ] l { f_l
2. -
o m P 5 |
. s 2 Pin outputs
Mode 1or2 Mode3d Mode 1 or 2 Mode 3 Mode 1 or 2
(datainput)  (cataoutput) (datainput) (data output) {data input)

» When mode 3 is specified and data is output through DO, DO will automatically go high after data output has
completed, i.e., when CE goes low.

+ Afier that, DO goes low automatically when the INC signal changes state.
(That is, DO can be used to check for changes in an external signal input to INO.)
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2. When the general-purpose counter is used the DO pin can be used to check for completion of the general-purpose

counter measurement.

CTEN + DO going low due | . ! Genirel dala

changes in INC s
e » t
intemnal counter gale (GT) 3 I:l_{"“'"m’m complote \ \ nor:;gtum.n © Intemal stale
- Measuremenl
] paricd
" —_— l)l } 3 / i
DO ' ' "
Moasuroment 1 \ u / Pin cutpuls
complete signal
CE ' l . r ‘
Mode 10 2 mﬂg- 3 - Mode | of ’z h;:g:ﬁ Dr“2 Moda 1 or"z
data input ata ouf datainpul inpuyf (data inpu
(CTF.NT‘; I < Quipulot he _(CTEN .Po ETEN =1 CTEN=-0
measurement result

» When CTEN is set to 1, DO going low due to changes in INO is disabled and DO is set high automatically.
+ DO is automatically set low when the general-purpose counter measurement completes.
(That is, DO can be used (o check for measurement completion.)

PLL Unlock Data Read Out Procedure

Mode Y or 2 Mode 1 or 2 Mode 3
(data input) (data input) {data output)

CE

#ERROR ﬂ /ﬂ
Set Reset / k

/
UL (n} |
[
\ 11

-1 t0

Each bit is set o 1 according to eERROR as described above. Data output for UL(n) = 1

The internal data UL(n) is set on the rising edge of BERROR &~ and reset on the rising edge of CE .
The ¢ERROR data UL(n) from before the previous CE _f~ rising edge can be read out in mode 3 (data output).
In the example above, the data from the period between t and t; is read out,

UL {n)

3210

sERROR < 0.55 ys —» 0000

0.55ps € @ERROR < 1.11ps —» 1000
1.11 ps € pERROR < 2.22 us —» 1001
222 s < sERROR < 3.33ps > 1011

3.33 us s 2ERROR - 111
ULO:1.11 ps
L1:2.22
ELE +3.33 E: Each bit is set to 1 according to ERROR as described above.
UL3: 055

aERROR: the phase difference (for a 7.2 MHz crystal}
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Sample Application System
TV/EM/AM (When IF count is performed)

Note: 1.

1.

UHF & TVH

7.2MHz

o

1/8Prescaler

FM VCO

HCTR

ouTy

FMIN

LCTR

PD2

AMIN

w- Voo
‘b
b 54
ouTo (8 Hz: Time base)
§YC {400 kHz:
0o System clock);
cL
o] 1 com
LLCB554D
B LCB552
LC6520
etc
Controller

LC7218

The coupling capacitors used on the FMIN, AMIN, HCTR, and LCTR pins should be between 50 and 100 pF.

However, a 1000 pF capacitor should be used for LCTR if frequencies under 100 kHz are to be used.
2. Coupling capacitors should be located as close to their pin as possible.
3. When counting intermediate frequency signals, always have the controller first check for the presence of the
IF-1C SD signal and then only turn on the IF counter buffer output if the SD signal was present.

TV, 50 kHz steps

When the UHF RF = 637.75 MHz (IF = +10.7 MHz)
TV VCO = 648.45 MHz

PLL fref=3.125 kHz

DV =1, SP = * (FMIN selected)

Programmable divider divisor

Set N = 12969 (decimal).

FM, 100 kHz steps

When the FM RF = 90 MHz (IF = +10.7 MHz)
FM VCO = 100.7 MHz

PLL fref =50 kHz

DV =1, SP = * (FMIN sclected)
Programmable divider divisor

Set N = 1007 (decimal).

AM, 10 kHz steps

‘When the AM RF = 1000 kHz (IF = +450 kHz)
AMYVCO = 1450 kHz

PLL fref=10 kHz

DV =0, SP = 0 (AMIN, low speed measurement selected)
Programmable divider divisor

Set N = 145 (decimal).

*: Do not care
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B No products described or contained herein are intended for use in surgical implants, life-support sy§tem5. an9SPaCB
aquipment, nuclear power control systems, vehicles, disasler/crime-prevention equipmant and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

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

@ Accapt full responsibility and Indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates, SUbSidl'a”eS and
distributors and all their officers and employees, jointly and severally, against any and all claims and fitigation 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 ELEGTRIC CO., LTD.,, its afiiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

B Information (including circuit diagrams and circuit parameters) hersin is for example only; it is not guaranteed .’Or
volume production. SANYO beliaves information herein is accurate and reliable, but no guarantees aré 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 Juna, 1996. Specifications and information herein are subject to change
without notice.
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