Ordering number ; EN4715

Monolithic Linear IC

No. 4715 ” LA1193M

High-Performance FM Front End for Car Radios

Overview ' — Development of a new wide-band AGC circuit

The LA1193M is a front-end IC developed for use in car Improvefl interference charactcnsu0§ for both near-
. . . . channel interference and far-channel interference
radios. It incorporates an extremely wide dynamic range I ed interf istics for the TV band

mixer and a new AGC system consisting of a dual-system mproved interierence charactenistics for the an
wide-band AGC and a new keyed AGC to provide

k i e — Development of a 3D-AGC system
excellent interference suppression characteristics.

The adjacent channel two-signal interference
Functions characteristics can be effectively improved without
deprading the strong-field three-signal interference
characteristics during keyed AGC operation.
* Improved stability design
— AGC circuit local oscillator isolation
Measures were tzken to prevent the deterioration of
AMR, noise level, THD and other characteristics
during AGC operation.
— AGC circuit incorrect operation measures
The LA1193M provides methods to prevent
Features incorrect operation due to local oscillator injection
and loss of DC balance.
+« Improved temperature characteristics
— Conversion gain
— AGC sensitivity

* Double-balance mixer

* Pin diode drive output

» Differential IF amplifier

» Dual-system wide-band AGC circuit
= Local buffer output

* 3D-AGC system

« FET gate drive AGC output

« IF amplifier gain control pin

« Improved interference characteristics
— Expanded mixer input dynamic range
Mixer input usable sensitivity: 15 dBp

SANYO:‘ MFP2{)

Mixer input .M. QS: 90 dBp — Antenna damping drive output current

(The dynamic range has been increased by 6 dB

over the earlier LA1175M.} Package Dimensions
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LA1193M

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Ve max | Vg for pins 5 and 17 9 v
Maximum supply voltage ce - cc o p.
Vo max mix | Ve for pins 10 and 11 15 v
Operaling temperature Topr * —40 to +85 °C
Storage temperalure Tsig —40 to +125 °C
Note: * Connact a resistor {up to 10 kf2) between pins 17 and 19.
Operating Conditions at Ta = 25°C
Paramater Symbol Conditions Ratings Unit
Recommended supply voltage Voo B.0 v
Operating supply veltage range Vee op 7609 v

Operating Characteristics at Ta = 25°C, V¢ = 8.0 V, in the specified test circuit, f = 88 MHz, fggc = 77.3 MHz

Ratings
Parametar Symbol Conditions - Unit
mia typ max
Current drain leeo No input, VeonT =0V 19 24 29 mA
Antenna damping current ANT-DI 88 MHz, 100 dBy, Voot =40V 7.0 9.5 12,5 mA
AGC high voltage Vagc-H | 88MHz, 0dBy, VponT =40V 7.6 7.0 v
AGC low voltage Vago-L 88 MHz, 100 dBy, VCONT =40V 0.4 0.9 v
Saturation output voltage Vour 88 MHz, 110 dBp, Vo= 4.0V 97 110 dBp
—3 dB limiting sensitivity Vi-Limit | 88 MHz, 110 dBp, Vooyr=4.0 V 78 85 92 dBu
Conversion gain AV 88 MHz, 75 dBu, Voonr = 4.0V 08 101 104 dBu
Local butfer output Vose-Buff | Noinput, ne medulation 105 109 dBp
Nattow Vagc.on V-NAGC :Sc“,f':'hzm‘\’&oa':;u:i\;j‘;‘] Pt level 73 80 &7 dBy
Wide Vao.on V-WAGC sﬁc",f':'hzéi\\'a%’ézuf’r b 2 eninput evel a7 101 105 dBp
88 MHZ, Vot variable, with 95 dBp
3D-AGC-ON V30-AGC 3‘:32‘3:;3[&::‘:?3; Eg:ﬁ‘:g&'g:& 04 0.6 0.8 v
2.0V as the Vag¢ threshold value.
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Block Diagram and Test Circuit Diagram
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Application Circult: Japan
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Coil Specifications

Coils Manufactured by Sumida Electronics
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Continued on next page.
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Continued from preceding page.

US band antenna coil SA-140

US band oscillator coil 2228-JPS-015

s ~ S
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Mixer coil (for both bands) 2136-023
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Pin Functions
Pin No. Function Equivalent circuit Note
——(5) osc veo
0SC Base i
R
1 OSC BUFF —t
ER - I 1 ;1 kQ
GNOD T A00951
®
2 OSC Tr. base =
3 OSC GND P s
. TR @ Colpitts oscillator
4 OSC Tr. smitter . 4 *@
5 | oscvee £
Continued on next page.
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LAT193M

Continued from preceding page.
Pin No. Function Equivalent circuit " Note
© ©
7 ] oscC
) ‘ ~ BUFF )
Mixer input usable sensitivity
! 15dBu
6 Mix input (1) i Mixer input LM. QS
. 5 90.5 dBy
7 Mix input (2) ! . (6.5 dB higher than previous products)
10 Mix out (1) :: I Conversion gain
1 Mix out (2) . . 15dB
l_; i T Input impedance
| ; L l _@ 258
‘ t
@ @ AQG9ER
l 300
9 Antenna damping taNTD = 10 MA

drive output

Acon=d

12

IF GND

W-AGC input

= 30pF GND

®
AGUBSS

Since the DC cut capacitor |s provided on-chip in the
pin internal circuit, we have taken steps to prevent
incorrect AGC operation due to inter-pin loakage
currents.

Continued on next page.
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Continued from preceding page.

Pin No. Function

Equivalent circuit

Note

Dves

18 IF AMP autput
19 IF AMP gain adj

AMR

L
LLis

3000 T
FW’ 330 | ©
L

@ono

AC1980

L)
lB vag \_LA‘ %
}ﬁ{j Since the DC cut capacitor is provided on-chip in the
. | pin intesnal circuit, we have taken steps 1o prevent
8 N-AGC input l *+ incorrect AGC operation due to inter-pin leakage
o currents.
| SO S,
T 50 pF GND
T 50052
@ AQDSI6
{1 7vee
|
14 IF AMP bypass T,
15 | IF AMP input 3300 IF gain: 25 dB

Input impedance: 330 1.

16 RF AGC output

@GND 400958

MOSFET
Second gate control

17 IF. AGC. Vcc

20 Keyed AGC input

Vref

= 0.6V comp | N-

J’ Oet

Vcc"a\faggn $
.

Controls the narrow AGC.
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1. Oscillator Circuit

AQ0452

2. Local Oscillator Buffer Output

©

E1kn

rir

AQO4S3

3. Interference Characteristics

Stcps were taken to prevent AMR degradation during earlier product type
AGC operation, since the local oscillator block in this IC has independent
Vd (pin 5) and ground (pin 3) connections.

This is a Colpitts oscillator and has the same structure as that used in
earlier circuits. The oscillation level and intensity are changed by
capacitors C; 4, C4 and Cp.

This buffer is an emitter follower circuit.

If desired, the buffer efficiency can be increased by inserting a resistor
between pin 1 and ground to pass more current through the buffer
transistor. However, this current must be limited so that Pdmax for the
package is not exceeded.

The LA1193M incorporates a newly developed 3D-AGC (triple dimension) circuit. This circuit allows three-signal
interference characteristics (inter-modulation characteristics) and two-signal sensitivity suppression characteristics to
be provided at the same time, a combination of characteristics previously thought difficult to achieve.

« Inter-Modulation Characteristics
The LA1193M prevents inter-modulation distortion by applying two wide-band AGC circuits,
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Figure 1
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This double wide-band AGC system consists of two AGC circuits and a narrow AGC (pin 13 input, mixer input
detection type) as shown in figure 1. Figure 2 shows the antenna input frequency characteristics.

Antenna input AGC
sensitivity
\ / Narrow AGC sensitivity

\ / Wide AGC sensilivity

// The solid line shows the

Wide AGC sensitivity setting total AGC sensitivity

This is determinead by the
value of capacitor C8.

Narrow AGC
< sonsitivity setting

foome '*”'+“'"'""|'“'""“}"““'—‘H AF detuning frequency
-2 -1 0 +1 +2 +3 +4 MHz

Figure 2 AGC Sensltivity Detuning Characteristics
Features of the Double Wide AGC System

— Since this is a mixer input detection wide-band AGC, it prevents the occurrence of intermodulation due to
interfering stations with Af > 1 MHz, (TV band interference prevention)

— Since this system uses a narrow AGC at the same time, the wide AGC sensitivity can be lowered, thus
preventing incorrect operation due to local oscillator injection.

— Optimal sensitivities for any field conditions can be set, since the sensitivities of both the wide and narrow
AGC systems can be set by changing the values of external components. :

— The input level of the desired station is limited by the narrow AGC. As a result, excessive levels are no longer
input to the stages that follow the mixer and the beats at multiples of 10.7 x A are reduced.

« Two-Signal Sensitivity Suppression Characteristics

Previously, keyed AGC systems were used to provide good intermodulation distortion and two signal sensitivity
suppression characteristics at the same time. However, in previous keyed AGC systems, when the desired station
would fade or drop out, the wide band AGC level would become essentially zero. As a result, the automatic station
selection function would malfunction and blocking oscillation would occur in the presence of strong interfering
stations. Thus keyed AGC systems were extremely hard to use in actual practice. Sanyo has developed a new AGC
system (3D-AGC) that solves these problems and allows the construction of extremely simple application circuits.
The LA1193M incorporates this AGC system.

What is the 3D-AGC system?

It is a system that determines the w1de-band AGC level by using information that has the following three frequency
characteristics.

RF and antenna circuit information Mixer input AGC The
Mixer circuit information Mixer output AGC :I» di ee
C, F and selectivity information S-meter output lmensions

No. 4715921
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3D-AGC Features

Feature

Marit

The narrow AGC sensitivity, which operates for Al of less than 1.5 MMz, is

controlled independently according lo the field strength of the desired
slation.

» This is effective as a measure for mitigating two signal sensitivity
suppression.

The narrow AGC sensitivity is controlled a1 V20 values under 2 V.

» This allows two signal sensitivily suppression 1o be miligated without -
deterioration in the three signal characteristics.

The wide AGC operates even when Vg is zero, i.e., when the desired
station does not exist.

» This allows the prevention of incorrect stopping on intermodulation
signals during search.

» This allows the prevention of intermodulation oceurring in the antenna
and RF modulation circuits in the presence of strong Interfering stations.
Prevention of blocking oscillation due 1o AGC operation is also possible.

The N-AGC and the W-AGC sensitivities can be set independently.

= This allows oplimal settings to match tha reception field conditions,

The system has two AGC systems, the N-AGC and the W-AGC,

= Since the narrow AGC operates at the desired station and at adjacent
slalions, it is possible to reduce the wide AGC senasitivity. This prevents
Incarrect AGC operation due to local oscillator injection.

3D-AGC Sensitivity, Af and V20 Characteristics

T AGC sensltivity W-AGC sensitivity

AF

Two signal sensitivity

suppression improvement N-AGC sensltivity
Deasired station
AGC sensitivity -
V20 (desired station
field strength}

Figure 3 3D-AGC Sensitlvity, Af and V20 Characteristics

— The W-AGC sensitivity is determined by the antenna RF circuit selectivity independently of V.

— The N-AGC sensitivity is determined by the antenna, RF and mixer circuit total selectivity when Vyis 0.6 V
or greater. It is determined by that selectivity and Vo when Vaq is over 0.6 V.,

— The improvement in two-signal sensitivity suppression is the shaded area in the total AGC scnsmvuy and
corresponds to the section occupied by the N-AGC.

No. 4715-10721
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4. Mixer
The mixer circuit used in this IC is a balanced input/balanced output double balance mixer circuit.
* Input Format

Emitter input
Input impedance: 25 Q

—

Optimization of the component geometry, emitter
current and bias allow this circuit to achieve the
following performance.

MIX INPUT
(s |
P10
P
p7
{9175
MIX VCC

MIX OUT
MIX 0OUuT
MIX INPUT

MIX

Mixer input usable sensitivity: 15 dBp
Mixer input IMQS*: 90.5 dBp. 1

et LR

7
-
E

¥y
Lhig

Figure 4 Mixer Circuit
Note: * Mixer input IMQS is defined as follows: {Improved by 6.0 dBy. over previous products.)

IMQS is the interference 1 and 2 input levels such that when an
fy = 98.8 MHz, no input

f41 = 98.8 MHz, 1 kHz, 30% modulation
fu2? =99.6 MHz, no modulation

interference signal with the same level is input to the mixer and
distortion occurs at the mixer, the generated IM output has a §/N
ratio of 30 dB.

5. IF Amplifier 0 , |E| EI ©
[« 9 ol ol o
This IF amplifier is a single stage differential amplifier. H : »
. z P | 8] 5
Specifications ~ @ > Q
AMP_ 15 i M| A
Input impedance: 330 Q2
Output impedance: 330 Q
Gain: 25dB
Gain adjustment can be provided using cither of L
the methods shown. T
IF Gain adj A

VREF

®
Lk
r

0
AT
R 410y
AN
wr

Ik
owr

)

The LA1193M uses Vref temperature characteristics correction to hold the gain temperature characteristics to the
low level of about 1 dB over the range ~30 to +80°C.

AC1967

Temperature Characteristics AD1868

No. 4715-11221
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. AGC Circuit

The LA1193M uses pin diode antenna damping (pin 9) and MOSFET second gate voltage control (pin 16) for AGC.
The AGC operating sequence is as follows:

Antenna damping (pin diode) — MOSFET second gate voltage control
(attenuation) 20 dB (attenuation) dB

The above AGC sequence is used for the following reasons,

» Intermodulation distortion can occur if a signal of 110 dByL or larger is input to the antenna circuit varactor diode.
In such situations, if the AGC sequence was MOSFET second gate voltage control followed by pin diode antenna
damping, as long as the receiver was not in a strong field where the 60 dB or higher AGC atienuation operates,
input limitation due to the antenna circuit varactor diode would operate. Therefore, we feel that the AGC operating
sequence employed is appropriate.

Consider the problem of AGC loop stability. If the two AGC loops (the antenna damping AGC loop and the
MOSFET second gate control AGC loop) operate, the AGC system would become unstable and have an
excessively large influence on the transient response. Therefore the following structure cannot be used.

MOSFET second gate control — antenna damping — MOSFET second gate control

The AGC operating conditions are the same as those for the LA1175M.

Narrow AGC circuit

Since the LA1193M’'s N-AGC (which detects the mixer output) is set to have a high sensitivity, care is required to
avoid incorrect operation. In particular, there must be adequate separation from the local oscillator block on the
printed circuit board pattern. Also, a resistor of at least 500 {2 must be inserted at the pin 13 input. A low-pass filter
is formed by the insertion of this resistor. This low-pass filter prevents incorrect AGC operation due to the local
oscillator.

= The AGC sensitivity setting can be changed by adjusting the
value of the capacitor connected at pin 13, Although the AGC L 1 i 1L IF
sensitivity can be lowered by increasing the value of the series Mix an ";F’
resistor, caution is reguired since the AGC has its own frequency 5100
characteristics. : (9]
N-AGG input

22000 pF ',,E 240

vee AQ19568

» Wide AGC circuit

The wide AGC sensttivity is set by the value of the capacitor on pin 8, However, since incorrect operation due to
the local oscillator signal may occur if this capacitor is too large, its value must be chosen carefully,

* 3D-AGC

If the difference in sensitivity between the N-AGC and the W-AGC systems is too large during 3D-AGC
operation, the S/N ratio can be degraded in the vicinity of the input where the AGC switches. Therefore, the
3D-AGC setting values must be selected carefully. Although this problem can be ameliorated by applying a time
constant to pin 20, in principle, this /N ratio degradation should be prevented by limiting the sensitivity difference
between the two AGC systems,

No. 4715-12/21
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Desired station input level - dBU Desired station input level - dBpt Noise, AF out - dBm

Noise, AF out — dBm

I/Q characteristics
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Two-signal interference characteristics
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Unit {Resislance: 0, Capacitance: F)
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";Vo AGe antenna dump, FET s

ource — Viy ANT

Pin 16 AGC output voltage - V
M

o

Vagc OUT Vo =0v
L W-AG(_Iqﬂy B
]
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Ny |
NN
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)\ 2
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Y
Vee=8.0V G2
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0 80 80 100
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Vo agc: lant-p — Vin MIX

VJ\GC ouT VCC: 8.0V
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| Ver,=0V |

T U

T 1
Vagc OUT  Vep=17.0V

Antenna damping voltage (pin 9), FET source - V

[¥]

Unit (Resistance: {1, Capacitance: F)
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AGC input ON level - dBu
(The AGC will be on when pin 16 input is under 2 V)

AGC input level - dBU (Pin 16 Vg £ 2 V)

Pin 20 voltage, Ve~V

Mixer input — Af
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8| [isanm
- m‘"Amixninpnhvvlmd:M
u the Vg pin 16 ourpur Is
ﬁ under 2V
. 60
6 -5 -4 -3 -2 -1 0 1 2 3 & 5 6
Af - MH2
%0 AGC frequency response
Veg=28.0V
N-AGC INPUT
120 i \Q P
S .,
10 ‘b@% s
WS TS
5 >/// A
8%t
100 / [
LA
90 R 36 75 T
mill ip
i C 5% S
80 j INPUT 1]
70 5 iS 2 H
AGC input frcqucncy MHz
Vasc — VoLao
w0 fo = 10.7 MHz
W-AGC-OFF
Cannot be measured
130 for values higher than’
126 dBy
TV I Voo =85V
i
i
10 7‘0V‘¢ T
gov-i
100 :
20 \ L ]
oz 1.2 1.4 16
Pln 20 voltagc VCL20 v
10 AGC ON level-Ta
’ Veo=8.0V
fc=10.7MHz
0.8
e
-—-“'-_-—-_--_
r____.—--—--"‘"_-__
0.6
0.c WAGCOPF (WuhpmSopm)
®/ 175
F
:{% |
'
Q
=50 =40 =20 0 20 LO 60 &] ww

Ambient temperature, Ta - °C

N-AGC ON level
(V16 < 2 V) (N-AGC pin 13 input)

AGC input level - dBY (Pin 16 V 4152 V)

AGC ON level - dBL

Unit {(Resistance: , Capacitance: F)

1000p. 5
? TP@ (o)
75 & "
T ix 4
SGE)FT5 0p »L{ »
510
|_
ST O,
: 30k 22000
N-AGC=INPUT
VT vee
W-AGC-INPUT

AGC frequency response

Voo=8.0V
AGCINPUT
120
110
Qe o~
A 4/
100
N
L~ d QQQ
— T 1 >z AP
soﬁ:__/-—r—_\r_’_ l
[ T C36 75
80 NAGCINPUT 5t 566 | |
05— 5Tw 73 PThoy 2 >
AGC input frequency - MHz
. Vaecao — Vel
Veo=80V
fo=10.7Ml1z
|
130 T
120 . ]
510 36 ! 75 M
@%—,179 e &
75F | 3
e ' =] —
100 * !
25°C
%0 - Ta=80°C /
L
l—tl.O"C
Y 06 08 1.0 12 1% 16
Pin 20 voltage, Vo - V
% AGC ON level — Ta
Veg=80V ,
ge| AGC pin inpuc ‘ i .
T
' | AGCm PUT 100
= e g B P
10.7
cINPUT
86 FAGC N-AS AG
H
) —
O
Bpin 36 S
7 13pin L .
n 1 1 1 ]
60 -20 -20 © 20 40 60 @0 100 w0

Ambient temperature, Ta - °C
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Pin 16 AGC output voltage — V V acc-ON level - dBu (when pin 16 > 2 V) AGC ON level - dBp (when pin 16 <2 V)

Antenna damping current — mA

10 AGC ON level— Ta Unit (Resistance: Q, Capacitance: F)
Veo=8.0V
106 fr=83MH2
l W-AGO 'y N-AGC-IN
10z P‘\ckUP 9:‘:'_}-.——( ?
e
]
) - o
o 75 35 B8p X0p 150 1fF
P =1
N ThH (" |s13E %
86 56
c— X 5108, 75 57;
82 T-AG ’C,W 10K FI0k 44,
AN 0220 24
8 Picks. ' l
L I 3 T
%
0 W-AGC-IN

-60 -40 =20 o] 20 40 60 BO 100
Ambient temperature, Ta — °C

C 0.2 04 1.0 1.2 14 16

0 Vage —1
Veg=80V
AGC pin input
1201— : »oop 3877 1
' : W-AGC8pi :
10 ._.Hai. —- J‘_‘ e N'AGCBPI *i
1 \ _________
]
jlos] onss l I/
P N-4
L G /4/
90— W-AGCT T
80 -t —he
i
N |
57 p 2 4 Tio 00 Bl
AGC input frequency — MHz
o Vagcoutr — Ve
\ Voc=8.0V
‘ fr = 83 MHz
| Vm =100 dB}L
B [ W-AGC-OFF N-AGC-IN
, i (With pin 8 connected
1 i to ground)
‘ : | MIX
AR O .. - N o g
} ‘ ‘ i 75 |36 N LIF
| T L Mix rg{
¢ L i —— I $ 5p T
: i » iop | " '
‘ | : Wk FI0k g oo, "
‘ | vee vee
! L
% 06 08
Pin 20 voltage, Vo - V

IanT-0 = Voo
fc=107 MHz P
10| Vpy =100 dBp I-ANT-D
7 (Pin 13 input)
& N-AGC-only
3 W-AGC off
3107 Mtz IF ourput
10
K ? ® ——
510
» ®
36
o1 75 ]
g 75 SG IC(DD
| | !

© 02 0¢ 06 08 1O 1Z 14 s
Pin 20 voltage, Vo -V
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Pin 18 IF cutput — dBp IF output — dBjL Mixer output - dBi

Pin 18 IF output — dBp

130

12

[=]

fr=83MHz
logc=T72.3MHz
fip=10.TMHz

Vo MIX — Vi MIX

S

no

el

=

Qe

74

90

>

80

70

60

130

70 80

Voir = VinIF

S0 100
Mixer input - dBUL

10 1

20

fo=10.7MHz

120

/

.

o1

no

w
2

3

A

a0 ==

60,

60 70

Vo IF -Ta

80 %0 00
IF input voltage — dBpL

ne 120 1

30

130

Vec=8.0V

fr=83MH=

120

10

1000p 8pi0p  Sp |
75 136 ’; b

#

1548

IF AMP —1

60 70 - 80 90
IF input voltage — dBp

T 190

130

Voc=3.0V
Vi = 100 dB {pin 15)

120

75

1ne

1.0 2

10

m =)

[F input frequency - MHz

36 @

22000p

75 ()
IZ‘ZCO’Jp

Unit (Resistanca: {1, Capacitance: F)

Vin-Mix

OPEN

22000p

IFCUTPUT
330

Vo1 F
330

IFOUTPUT
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Oscillator buffer output voltage — dBy

IF cutput level - dBp Pin 1 oscillator buffer cutput, Afyger — MHz

IF input level - dBu

20, VOSC -Ta
Voo=8.0V
86
s =79 3my1,
"‘--.___'—--.____ 72'3MH2
B2 ] ]
'-..___“-.--.-‘
\
78
7%
%o
- -0 -20  © 20 40 B0 80 100
Ambient temperature, Ta — °C
Afoge -
o osc—Ta
Voo=8.0V
fogc=72.3MHz
® Ta=25°C
20
100 -
0 \\
=100 \ \
-200 »
~300—— \\‘
_Lu-}SO =40  -20 0 20 40 0 80 o
Ambient temperature, Ta - °C
Voir - Ta
00 1 Veo=8.0V
95 120dB (c=10.TMHz
. I R — ]
90dB, ]
Ba i IUOdBp’
8 80dB
B0
% 7041,
72
EB [ DRI i -
o . 60dB
60 -
=60 -40 -20 20 LI ¢ B0 100 120
Ambient temperature, Ta - °C
V -T
%0 NiEF— '8
Voo=8.0V
98 fo=10.7MHz
g2 —3dB Lin
88
B4
80
% Vo IF="78dB
72
68
64
60
“60 -40 -20 20 40 60 8O 100 120

Ambient temperature, Ta - °C

75

36
200Cp

]

H(5)

Unit (Resistance: 2, Capacitance: F)

¥OSC Buft (?_1'»
22p
SYC 203
62p
-

4~

30k

V1

Wk
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Mizxer input level - dBu IF output level - dBu

Antenna damping current — mA

Vo MIX - dBy

Vo IF=-Ta
10
Veog=8.0V
fr=83MH>
100
120dB
- 100dB ;.
90 80dB
_-—-_-_-_‘-_-u
60 70dB .
1
T"*-——-._____
€0
S0
-60 -40 -20 0 20 &0 60 B) 0
Ambient {emperature, Ta - °C
96 MIX -Ta
Vee=8.0V
q2 fr=83MHe
88 \1011'=—3dBLm‘ "]
T
B84
BO
%
72 5BdBu ._z"'/
68
6t -
~B0 =40 =20 a 0 L0 60 B 10
Ambient temperature, Ta - °C
" lant.p —Ta
Veo=8.0V
10
g .—‘"_l_h—'“‘\! !
T '
8
7 * ® —
. Lo
;;‘ICCOp
5 ——
, ||
60 -40 20 0 20 &0 _&0 B0 W00 120
Ambient temperature, Ta - °C
Vo MIX-Ta
1
" 20dB,
——.,|
[ ] ] S S - . lladFﬂ .. ,-_-:_'
o8 o - _105d{3p -
84 100dB
Glel 95dB,,
76 5048, —
72
68 Veo=8.0V
“ -fc=B3MHz
o fosg="72.3MHz
-60 =40 20 0 20 40 60 80 100
Ambient temperature, Ta— °C

75136

56

Unit {Resistance: £, Capacitance: F}

0 V[:;j-MIx
P, 150 220000
X5 rAi.'_";f_—. IF
==qg}1 Mix T e T ouTPUT
L3 o ¥
F1mkf‘£)k
'|(BODI 4
o
i cc
VEN-Mix
0p 4 i 2@
fé;; [ 1F
=|==,! Mix I AME FoutPuT
5 L] 330
£[5p fm
10Dk faoa
10309;[ 4
n
vr ec
Sealad line

VO Mix
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VIN MIX - dBpt VIN MIX - dBu

Oscillator buffer output — dBp

Oscillator bulfer output level - dBu

"z Vin MIX—=Ta . Unit (Resistance: £1, Capacitance: F)
Eo
—3dB LS
108
) L o ok Sealed line
104 Qe 8p10p 0.022
: 75| 36
100
E
96 2 75
92
B8
Veo=8.0V
84 fr=83MHz
0. fosc="72.3MHz
—60 -40 -20 0 20 &0 60 BO 100
Ambient temperature, Ta - °C
VIN MIX ~ Ta
100 T T T T
max MIX IN 126dB ‘
96 .‘ o e
S TPUT 78dBy L — SvC 203 Sealed line
92 111}_}(_9_‘1___._-—--_.-—-- 10000 8p105 ng 0.022 e uosin
pal— - 75 1 36 ]_ !i H L .
aLk ‘ T Mix ,;I
5
80 ‘ ™ | H ‘ »
® . - SRE S M | 1k £30k 0.022 2
i L . . vee
58 } Veg=8.0V
e ‘ fr=83MHz
| fosc=72.3Mtz
%0 -«6 20 . 0 20 40 60 60 100
Ambient temperature, Ta - °C
V -R
e osc— R

' |

! Lo i
Mo -+~ == fpgc=65.3MHz + ;
T Lt T23MI17 ; 15p

108 oAb 103 vo 220

I | : o

e P i .
02}~ /,4/ —+ l lgL

d L | ' I 1oplB°
98 t =L

[

! , | ! I[ [ Voo=80V
| ‘ )

3
M

. ]

| v
L L |
90310:) Ttk 235 Tk
Load resistance, Ry —
V -V
"2 QsC CcC

\
[\
O

108 PR -
f\‘b.@h‘\ 1.?/ P 15p
104 O A i(
W 133‘;“\) 22
100 /“ - SVC203
. / g

SC
BuHout
62p

T b o
1] IR
] i

B0, I N

w
—
(=]

3 4 5 & 7T
Supply voltage, Voo - V
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Afpgsc —kHz

Ta=25°C N

s :
65 3MHz ? 15p
,/ W00p 2p
v SV C203
// ' . ~—¥os5c Buffout s2p
/[ v 4

J 10pT P
¥ Al

k

/
/ 7/

3 7 a 9 10 n T
Supply voltage, Voo - V

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 Ioss.

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

@ Accept full responsibility and indemnify and deferd 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
litigation on SANYQ ELECTRIC €O, LTD. its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellactual property rights or other rights of
third parties, :
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