[ Ordering number: EN3661B

CMOS LS
LC7219, LC7219M

PLL Frequency Synthesizers

OVERVIEW PACKAGE DIMENSIONS

The LC7219 and LC7219M are high-performance, Unit: mm
phase-locked loop (PLL) frequency synthesizer 1Cs thai
operate over the AM and FM radio wavebands. They
feawre excellent frequency tracking, making them ideal

3067-DIP24S [LC7219]

as reference frequency sources for use in AM/FM 24 12

tuners, elevision and audio-video equipment, and B r

high-quality car-stereo applications. & 6.4 762

The LC7219 and LC7219M operate from a S V supply e A -l—

and are available in 24-pin DIPs and 24-pin MFPs, 0.25
. I 21.2 { 3.9 max -

respectively, | |

FEATURES
= Programmable divider 0 48—l e 0.95JL .
+ General-purpose universal counter '

(The IF signal count must be used together with the

SD (station detect) signal from IF-IC.) 3045B-MFP24 [LC7219M]
» Unlock detector
* 8 Hz real-time clock output i 13 I
+ Ten selectable reference [requencies AEAAADAARAAS
* 400 kHz microcontroller system-clock output s do 10s
» Swallow counter __l_ T
+ Shift register A4
* 5V supply -
» 24-pin DIP and 24-pin MFP L o
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LC7219, LC7219M

BLOCK DIAGRAM
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PIN DESCRIPTION
Number Name Description
1 XIN 7.2 MHz crystal oscillater inpul
2 CE Chip-enable input
3 DI Data input from microcontroller
4 CL Clock input
5 DO Data output to microcontroller
6 5Y¢C 400 kHz, 66% duty cycle, system-clock outpul
7.8 ING, IN1 Shift register data inputs
9 o 14, 17 OUTO to BUTR Shift register data outputs
15 LCTR Period or frequency measurement general-purpose counter input
16 HCTR Frequancy measurement general-purpose counter input
18 AMIN AM band VCO signal input
18 FMIN FM band YCO signal input
20 vDD Supply voltage
21, 22 PD1, PD2 Phase-detector charge pump oulputs
23 V5SS Ground
24 Xout 7.2 MHz crystal oscittator output
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LC7219, LC7219M

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage range Voo 0310 70 v
CE, CL, DI, INO and IN1 input voltage range Vi 03170 v
Input voltage range for all other pins Ving ~0.3 to Vpp + 0.3 v
DO and SYC output vollage range Vour 03t 70 v
OUT! and OUTZ output voltage range Voure -03 b Vpp + 0.3 v
QUTO and OUT3 ta OUTE output voltage range Vours -03 to 15.0 \
Output woltage range for all other pins VouTs 03 o Vpp + 0.3 v
350 (LC7219)
Power dissipation Po mW
300 (LCT218M)
Operating temperature range Topr -20 1o 85 °C
Storage lemperature range Tag -55 to 125 °C
Recommended Operating Conditions
To=25°'C, Vs =0 V
Parameter Symbol Rating Unit
Supply voltage Voo 5 v
Supply vollage range Voo 45 10 6.5 V
Supply voltage range for crystal oscillator operation Vooz 35 10 65 v
Electrical Characteristics
Vop =5 V, T, = =40 10 85 'C, Vss = 0 V unless otherwise noted
Raling
Parameter Symbol Condition Unit
min typ max
fINE = 130 MMz,
V]Ng = 70 mV, 7.2 MHz
cryslal escillator running, - 20 30
inputs grounded,
Supply current oo outputs cpen mA
PLL inhibited,
oscillater running, -
) - 10 -
inputs grounded,
outputs open
CL, CE, DI, INO and N1 LOW-level
input voltage Vi 0 B 07 v
. Period measurement,
LCTR LOW-level input voltage Vi Voo = 45 10 65 V 0 - 0.3Vpp v
CE, CL, DI, INO and IN1 HIGH-level
input voliage Vik 22 - 65 v
. Period measurement,
LCTR HIGH-level input voltage ViHz Voo = 45 1o 65 V 0.7Voo - Voo v
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LC7219, LC7219M

Rating
Parameter Symbol Conditien Unit
min typ max
Sine wave.
XIN rms input amplitude Vi capacitive coupling. 05 - 1.5 v
Vop = 4510 65 V
Sine wave.
FMIN rms input amplitude Yinz capacitive coupling, 0.07 - 15 v
Voo =45t 65 V
Sine wave,
AMIN rms input amplitude Ving capacitive coupling. 007 - 15 v
Vop = 45 W B5 V
‘ ‘ Frequency measuresent, -
HCTR ms input amplitude Ving Voo = 45 1o 65 V 007 1.5 v
Frequency measurement,
. ) sine wave,
LCTR rms input amplitude Ving capacilive coupling, 007 - 1.5 v
Vop = 851065V
OUTY and OUTZ2 LOW-level output _
voltage Vour lo =1 mA - - 1.0 v
PD1 and PD2 LOW-leve! output _ - _ -
vohage Voiz lo = 05 A 10 v
OUT3 to OUTe LOW-level output Vous b =5 rA _ _ 10 v
voltage
OUTO LOW-level output voltage Vous g = 1 mA - - 1.0 v
DO LOW-lavel output voltage Vois g =5 rA - - 1.0 v
SYC LOW-level output vollaga Vo lo = 05 mA, - - 1.0 v
6 Voo = 3510 65 V :
QUT1 and OUT2 HIGH-leve! output _
voliage Voui lo =1 rA Vop ~ 1 - - v
PD1 and PD2 HIGH-love! output _ - _
voltage Vouz lo = 0.5 mA Vop - ¢ v
DO and SYC output voltage Yourt - - 6.5 Vv
OUT0 and QUT3 to OUTE oulput
voltage Vour2 B - 13 v
CE, CL and DI LOW-level input
current b Vi = Vss - - 5 WA
INO and IN1 LOW-level input current i Vin = Vs - - 5 KA
XIN LOW-lavel input curent lis ViN = Vss - - 20 pA
FMIN and AMIN LOW-level input
current P hea Vin = Vss - - 40 HA
HCTR and LCTR LOW-level input
current » hs Vin = Vss - - 40 LA
CE, CL and DI HIGH-leve! input _
current bt Viw = 85V - - 5 pA
ING and IN1 HIGH-level input current hHz ViN = Voo - - 5 pA
XIN HIGH-level input current iz Vin = Voo - - 20 pA
AMIN and FMIN HIGR-level input
currant lika Vin = Voo - - 40 HA
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LC7219, LC7219M

Rating
Parameter Symbol Condition Unit
min typ max
HCTR and LCTR HIGH-leve! input
cunant P s Vin = Voo - - 40 pA
Sine wave.
XIN input frequency finy capacilive coupling, 1.0 72 8.0 MHz
Vop = 3510 65 V
Sine wave,
. . capacitive coupling, _
FMIN input frequency finiz Voo = 45 10 65 V. 10 130 MHz
See tabie 5.
Sine wave.
i capacitive coupling. ‘ _
AMIN input frequency fina Voo < 45 10 65 V. 05 400 MHz
See labie 5.
Period measurement,
HCTR input frequency fing z\;a;zie.coupling 10 - 60 MHz
Vop = 45065V
Frequency measuremant,
sme wave, 15 - 500
capacilive coupling,
LCTR input frequency fivs Vop = 4510 65 V kHz
Period rmsasurement,
pulse weve DG coupling, 0.001 - 20.0
Voo = 4510 65 V
Crystal oscillator frequency fxraL Cryélal impedance £ 50 €2 30 72 80 MHz
LCTR hysteresis width Vy 0.1Vpp - 0.8Vpp v
XIN internal resislance R - 1 - MQ
FMIN internal resistance Re - 500 - k2
AMIN internal resistance Ry; - 500 - k2
HCTR internal resistance R - 500 - k(2
LCTR internal resistance Ris - 500 - [{#]
OUTO and OUT3 to OUTE output
Jeakage current logF Vo=13V B - 5 KA
DO outpul leakage current lorrz Vo = 65 V - - 5 pA
5YC output leakage current loFF3 Vo = 65 V - - 5 pA
PD1 and PD2 LOW-level leak
o rrenaln eve: leakage losL Vg = Veg - 0.01 100 nA
PO1 and PD2 HIGH-level leakage
current loFFH Vo = Voo - 0.0 10.6 nA
FMIN and HCTR input capacitance Cin 1 2 3 pF
Notes
1. fia = 10 10 160 MHz for Ve = 0.1 V {min)
2. fixe = 10 10 70 MHz for Vi = 0.1 V (min)
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LC7219, LC7219M

FUNCTIONAL DESCRIPTION

Serial Data

Input

The LC7219 and LC7219M are initialized by 36-bit data
on the serial data input, DI, aller power-on as shown in
figure 1 and tble 1.
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Figure 1. Input data formal

Table 1. Input data bits
Bits Name Description Related bits
Programmable divider ratio
110 16 Do 10 Dis D1s is the msb. The Isb is determined by the setting of the DV and SP flags as Dv, P
shown in table 6. Dy to Dy are ignored if Dy is the lsb.
Qutput porl dala
Data bits Op lo O are lalched into the OUTO 1o OUTE ports, respectively, When a
17 10 23 Qo to Cg data bit is 1, the corresponding outpul pin is LOW, and when 0, HIGH. These outputs B
can be used for frequency band selection.
I TB is 1, the Op bit is ignored and Ihe B Hz timebase signal is output on OUTC.
General-purpese counter enable
When CTEN is 0, the 20-bit general-purpose counter is resel and the HCTR and
LCTR inputs are pulled to ground. When the CTEN flag is 1, the counter is enabled
4 . .
2 CTEN and the signal on HCTR or LCTR, selected by SC, is measured. Note that the SC. SF, &T
general-purpose counter output should be transferred to the external controller before
CTEN s set 1o 0.
Reference frequency select
%5 1o 28 R © R Bits Ro to Rj disable the PLL or select the reference frequency as shown in table
0 3 2. When the PLL is disabled, the programmable divider is stopped, AMIN and FMIN
are pulled to ground, and the charge-pump outpuls become high impedance.
Divider select and sensitivity select
29, 30 Dv, SP DV selects the local-oscillator input FMIN or AMIN, SP selects the input frequency
range when AMIN is selecled as shown in table 6.
General-purpose counter input select and frequency/period measurement select
SC selects the general-purpose counter input SF selecls frequency or period
3. 32 SC, SF measuwrement when LCTR is selected as shown in table 7. When HCTR is selected, CTEN, GT
lhe counter is in frequency measuremeni mode.
General-purpose counter time interval select
Bit GT selects the measurement tima interval or the number of periods to be
3 GT measured. When GT = 1, then 30 ms or 2 periods are selected, and when GT = @, CTEN, SC, SF
B0 ms or 1 periog is selected.
Timebase output enable
34 18 When TB is 1, the 8 Hz, 40% duty cycle timebase signal is output on OUTO. The Op
Cyp bit is ignored.
Test control bits
%. 3% To T Bits To to Ty are used for cevice testing and are sel 1o O for normal operation,
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LC7219, LC7219M

The reference frequency is selected by bits Re 10 Ry as

shown in table 2.

Table 2. Reference frequency selection

Table 2. Reference frequency selection—continued

Ra Ry Ry Rj Reference frequency (kHz} Ro R, Rz Ra Reference frequency (kHz)
4 0 0 0 100 1 ¢ 0 0 10

0 0 0 1 50 1 0 0 1 9

0 0 1 0 25 1 0 4 0 5

¢ | o 1 1 25 1 ¢ 1 1 1

o 1 0 0 125 1 1 0 0

0 1 0 1 6.25 1 1 0 1

PLL inhibit
0 1 1 [ 3125 1 1 1 0
¢ 1 1 1 3125 1 i 1 1

Serial Data Input

The timing for the serial data input is shown in figure 2.
The first four bits, Ag 10 A, are the mode sclect bits.

Note

Inlernal data

CE

CL

=

Timing

te e 1y

13

t

t

In 36-bit transfer mode, the final data bits are Ty and T,
and in 24-bit wansfer mode, Os and CTEN.

ty

D D €3 €3 € €3 €3 €5 G 00 G

"7

o

L L L

]

[

Figure 2. Input liming

L215ps t20Ms, t321.5us, < 1.5US8

Serial Data Output

The LC7219 and LC7219M both have an internal 28-bit
shift register that comprise two bils representing the
state of INO and IN1 (I and I,, respectively), a 20-bit
general-purpose counter address {Ce to Cip) and unlock

flags (ULO o0 UL3) as shown in table 3.
Table 3. Shift register data

figure 3.

are shown in figure 4.

The shilt register contents are clocked out on DO when
the serial data outpul mode is selected as shown in

The internal circuit of outputs DO and OUTO to OUT6

Bits Name Description
19 o | Input port data
! 6N lp is the state of INC, and |y, the state of IN1.
3 4 - Invalid
. I
5 10 24 Co 1o Crs General-purpose counter value

Bits Cp to Cig are the lalched value of the 20-bit counter. Cyg is the msb.
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LC7219, LC7219M

Table 3. Shift register data—continued

Bits Name Description
PLL unlock status bits
Bits ULD to ULI are the lached dala from the unlock detector circuit. When the phase error
exceeds the value for a given bit as shown below for a 7.2 MHz crystal, the bit is sel.
25 10 28 UL3 1o ULO ULD is set when ograor 2 1.1 ps
UL1 is set when ogrroR = 2.2 HS
UL2 is set when ocpror 2 3.3 ps
UL3 is set when ogrror 2 0.55 s
Firsl
bil
Ig ¢
in?ausi*— lo 1 | * | * |Cig|C1s|Ci7|Cr6| C15|Cis|[Cia|CealCis[Cro| Coa| Cu ] Cr [ Cs| Cs | Caf Ca| Ca| C1} Co [ULB[ULZ|ULTULC
flrst,
Figure 3. Shifl register data format :
CE goes HIGH, o is output on DQ, and each subsequent
data bit is output on the falling edge of CL. CE should
ouT, QuUTo, QLT3 be held HIGH for 27 clock cycles 1o allow all data to be
[GV) PR to OUTs, DO

Eigure 4. Output driver intcrnal circuits

Serial Data Cutput Timing

The timing for the serial data output is shown in
figure 5. Bits Aq 10 A; are the mode select bits. When

th t by fa 14 L

Quiput,

In scrial data output mode, DO is forced HIGH when
CE goes LOW as shown in figure 5. DO goes LOW
when the status of INO changes. In frequency or period’
mcasurement modes, DO goes LOW when frequency or
period measurement is completed.

tz—-j-—
o3 0 T I 6 0 I I I
or [ a0 X a1 X a2 X 4

ls—-l L—Io-—l I——HIS)

Figure 5. Quipul timing

Note
bZz15pus, 20pus, b2 15 us, 1s< 1.5 s

Serial Bus Data Transfer

The LC7219 and LC7219M can both transfer data in
three different modes—36-bit input data transfer, 24-bit
input data transfer and 28-bit output data transfer. The
transfer mode is selected by the four data bils on DI
immediately prior to CE going HIGH as shown in
figure 6 and table 4. These bits are synchronized (o Lhe
clock and are latched into the mode register on the rising
edge of CE.

CE

-

'
L

- -Mode select

o _fLFLSLIL

Data a0 X a1 X 42 X A5 ) -

Figure 6. Transfer mode select
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LC7219, LC7219M

Table 4. Mode selection

Mode A3 Az A Ap Description
All bits of the control data are clocked in on DI This mode
36-bit serial data input 0 Q Q 1 should be used after power-up fo initiglize the device. It can also
be used to modify the values of bits Ry fo Ry.
24 bits of the conirel data are clocked in on DI This mode is
24.bit serizl data input ¢ 0 3 ¢ used to inpur the programmable divider ratio bits, the output port
bits and the general-purpose counter enable bil,
Serial data outout 0 o 1 1 Daia is output on DO. The data comprises the inpul data, the
general-purpose counter value and the PLL unlock flags.
0 ¢ ¢ 0
0 1 b X
lllegal Data cannot be transferred.
1 0 x %
1 1 X X
Naote

x = don't care

Programmable Divider

The configuration of the programmable divider is shown
in figure 7. Input mode selection is shown in table 5.

FMIN

AMIN

4 bits

[1e]
L

12 pils

Swallow
counter

Table 5. Programmable divider selection

Programmable

divider

Fipure 7. Programmable divider

146 and 147 12:bit
DV SP Input frequency range {MHz) 1:2 divider ‘ programmable Input port
pulse swallower
divider
1 b 10 to 160 v FMIN
0 1 2 to 40 v AMIN
0 0 0.5 to 100 - v AMIN
Note
x = don’t care
When an FM signal is input on FMIN, the actual divider Table &. Divider ratio settings
ratio is double the set ratio. el ste [
¢ the set ratio. For channel steps of 1, 5 ov | sp | b Set rallo ctual rallo
and 9 kHz, a 3.6 MHz crystal should be used. The
programmable divider ratio is determined by the selling 1 x DO 256 to 65535 Twice set satio
of the DV and SP bits as shown in table 6. 0 1 Do 256 lo 68535 Sel ralio
0 0 D4 4 to 4096 Set ratio
Note

X = don’t care
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LC7219,

LC7219M

General-purpose Counter

The 20-bit general-purpose counter is used for both
frequency and period measurement as shown in figure
8. The measurement mode is selected by bits SC and SF

as shown in table 7. The counter value is output on DO
with thc msb first.

HCTR :-I 1/8 JD__.. Input switching
—l gale
remEss "i Isb General-purposs counter msk
|
1 st :
. —ia
LCTA l Ty |S 1
— —T— 1
T 83 1 [0w03]4te7 {Blo11p2i0 156019
One or lwo 1 !
perlod selecior -3--r-
: O—
—+ DO
900 kHz
SC 5F

A¥60 ms

GT

Figure §. General-purpose counter

Table 7. General-purpose counter mode selection

SC SF Input port Parameter

i x HCTR Fraquency measurement (sine wave}

0 1 LCTR Freguency measurement {sine wave)

0 0 LCTR Period measurement (pulse wave)
Note

X = don’t care

In frequency measurement mode, the inpul cycles during
a 30 or 60 ms interval are counted. Either LCTR or
HCTR can be selected as the counter input.

In period measurement mode, LCTR is the single input,
and the 900 kHz cycles in one or wwo periods ol the
LCTR signal are counted.

The counter starts when the CTEN fag is set. The serial
input data is laiched in on the falling edge of CE. The
input data on HCTR or LCTR should be input within 10
ms of this transition.

The period or frequency measurement count should be
read while CTEN is still set to 1, as the counter is rescl

by sctting CTEN to 0. CTEN should be set to 0 before
cach measurcment,

The LCTR signal is passed directly to the counter inpul.
The HCTR signal is passed through a divide-by-eight
prescaler. The actual HCTR frequency is, thereflore,
eight times the measured frequency.

When the universal counter is used as the IF counter, the
siate of the IF-IC SD (station detect) signal must be
checked by the microcontroller, and the IF counler
buffer output wrned on only afier the SD signals are
activated.  Auto-search techniques using only the IF
counter are nol advisable since it is possible that the
scarch can siop incorrectly at a location that does not
have a station due o the IF counter buffer output
leakage,

DO goes HIGH when the CTEN flag is set 10 1, and
LOW when frequency or period measurement is com-
pleted. DO can be monitored to check for measurement
completion. The timing for the general-purpose counter
is shown in figure 9.
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CE

Frequency
Mmaasuréement

e— 15 ms

time

HCTR  Frequency measurement mode

LCTR

LCTR Period measuremenl mode

— 1, 10ms

Paricd

measurement

30/60 ms t

{ime

900 kHz tlock

Figure 9. General-purpose counter liming

Using DO to monitor INO

I:m'(min)

- 03V DD(max)

If the general-purpose counter is not being used and
CTEN is 0, DO can be used 10 monitor changes in the
external input signal ING as shown in [igure 10,

CTEN

Control

IND —I_—l

dataw 0

[sle]

1IN

cE |

l

LI

[ 1 I

Mode 1 or 2
data inpul

Mode 3
data outpul

Mode 1 or 2 Mode 3
datiinput data output

Figure 10. INO oulput momtoring timing

Notes

Mode 1 or 2
data tnpul

1. Specily serial data output. DO goes HIGH after daa is output on DO and CE goes LOW.

2. DO goes LOW when INO changes.
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Using DO to monitor for measurement completion

DO can be used to monitor for frequency or period
measurement completion as shown in figure 11.

CTEN | Control
—_— DO cannot be set low by INO dala

Internal

counier I Counting Count ends Counh‘ng__l Count ands Internal
pale ——————— inlerval interval slalus

1N __l___[

Do Caount terminated | |
R — signal

ce _ [ ] L 1 [ [ ]
Mode 1 or 2 dala Mode 3 dala output, Mode 1o 2 dnla Mode 1 or 2 dala Mode 1 or 2 dila
input, CTEN = 1 measurement result input. CTEN = O inpul, CTEN » 1 input, CTEN = 0

Figure 11. Measuremenl complelion Liming
Notes

1. Seuing CTEN to 1 sets DO HIGH and prevents INO from alfecling DO.
2. DO goes LOW when the measurement 15 complele.

Phase-locked Loop

Reading the PLL unlock flags

The PLL unlock flags are sct on the rising edge of the The flag values for different error ranges, where $rrror
inlernal ¢rrror signal and cleared on the rising edge of is the phase error for the 7.2 MHz crystal, are as
the CE signal. In serial data output mode, the flags scl follows.

since the last rising edge of CE can be read. This is the I orkror < 055 ps, UL = 0000

interval ty o t; shown in figure 12,

10 (.55 Hs = QIERROR < 1,11 us, UL
Each PLL unlock flag is set if the corresponding time I 111 ps £ Oprror < 2.22 ps, UL
interval is exceeded as [ollows.

1000
1001

I 2.22 ps € prrror < 3.33 ps, UL = 1011
ULO is sct when Oprror 2 111 s Ir .33 us € Operor, UL = 1111
UL is set when Qerror 2 2.22 us
UL2 is sel when Oprror 2 3.33 Us

UL3 is set when Qgrror 2 0.55 us

Mode 1 or 2 data inpul Moda 1 or 2 data input Mode 3 data output
ce T S B R
Resel
PEAROR _I H —l
Saet
UL {n)
T to t1 Qulput, UL (n) =1

Figurc 12. PLL unlock [lag liming
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LC7219, LC7219M

APPLICATION NOTES

The recommended crysial oscillator for the LC7219 and
LC7219M is the Nihon Dempa Kogyo Co., Lid. (NDK)
LN-X-0702 (NR-18 type) or the LN-P-0001 (AT-51

Table 8. Device parameters vs. crystal frequancy

Crystal frequency

. . X Parameter
type). The oscillator is connected as shown in hgure 13. 7.2 MHz 3.6 MHz
Timebase clock | 8 Hz 4 Hz
C XN |
— e System clock 400 kHz 200 kHz
= Frequency
c measurament 30/60 ms 601120 ms
" - interval
,J, XOuT | :
Period
measurement 900 kHz 450 kHz
Figure 13. Crystal oscillalor connection oheck signal
The device parameters for crystal oscillator [requencics 1 kHz, 5 kHz, 9 kHz, 05 kHz, 25 kiiz,
. Reference 45 kHz, 5 kHz,
3.6 MHz and 7.2 MHz arc shown in Lable 8. : 10 kHz, 25 kHz,
frequencies 125 kHz, 25 kHz,
50 kHz, 100 kHz
50 kHz
Data inputoutput |ty 2 1.5 ps,
timing Iy 2 15 ps 2z 3ps tp 23 ps
TYPICAL APPLICATION
Figure 14 shows a TV/AM/FM system using the IF
counting system for clectronic Luning.
UHF and 7.2 MHz
kigh TV o
I/
\ [ Voo
@ IF amplifier Detector 10.7 MHz :
FM and IF amplilier - i HCTA
low v ouTo 8 Hz limebase
Lowpass liler p —
\ i sYC 400 kHz system clock
ouTi
@ o
_\_N\v—u—— FMIN cL
A {(FM ¥e0 )— T LC7219 ol Microcontroller
\/ CE
@ IF amplilier —— Delector 450 kH2
Ll{ IF amplitier ; LCTR
i AMIN

Figure 14, TV/AM/FM system
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The IF signals measurement should be done afier the
IF-IC SD (station detect) signal are activated.

The FMIN, AMIN, HCTR, and LCTR inputs should be
capacitively coupled using a capacitor in the range 50 10
100 pF. These coupling capacitors should be as close as
possible to their respective inputs to minimize the
effects of stray capacitance.

Table 9. Circuit characteristics

The circuil characteristics for each mode, TV, FM and
AM, are shown in table 9.

Mode DV Sp lrequzl;:Tgsteps RF frequency IF frequency Y¥CO frequency PLfte;zleeri"zsce P;?vg];irpm:);e

v 1] x 50 KHz 637(@;;1“2 10.7 MHz §48.45 MHz 3125 kHz 12,969

M 1 x 100 KHz 90 MHz 10.7 MHz 1007 MHz 50 kHz 1,007

AM 0 0 10 kHz 1000 kHz 250 kHz 1450 kHz 10 kHz 145
Note

X = don’t care

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 lke, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentionsd use shall
@ 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:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
iitigation on SANYQ ELECTRIC CO, LTD, its affiiates, subsidiaties and distributors or any of
their officers and employees jointly or severally.

W Information (including cirouit diagrams and circuit parameters) herein is for exarmple only; it is not guarant-
eed for volume production. SANYQ balieves 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. i
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