Ordering number : EN4715A |

Monolithic Linear IC

LA1193M, 1193V

High-Performance FM Front End for Car Radios

Overview + Improved temperature characteristics

The LA1193M and LA1193V are front-end ICs developed — Conversion gain
. . . . — AGC sensitivity
for use in car radios. It incorporates an extremely wide A d ing dri
dynamic range mixer and a new AGC system consisting — Antenna damping drive output current
of a dual-system wide-band AGC and a new keyed AGC Package Dimensions
to provide excellent interference suppression )
.. unit: mm
characteristics.

3036B-MFP20

Functions
* Double-balance mixer

* Pin diode drive output . NEHHHHHHHHHH
* Differential IF amplifier
« Dual-system wide-band AGC circuit T
“
4
0

[LA1193M]

7.6

¢ Local buffer output .
* 3D-AGC system G}
* FET gate drive AGC output 1H
* IF amplifier gain control pin -
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* Improved interference characteristics

~— Expanded mixer input dynamic range
Mixer input usable sensitivity: 15 dBp
Mixer input LM. QS: 90 dBu
(The dynamic range has been increased by 6 dB
over the earlier LA1175M.) 3179A-8SOP20

— Development of a new wide-band AGC circuit [LA1193V]
Improved interference characteristics for both near-
channel interference and far-channel interference ﬁ’H BARR u
Improved interference characteristics for the TV band HAAH

— Development of a 3D-AGC system
The adjacent channel two-signal interference
characteristics can be effectively improved without
degrading the strong-field three-signal interference
characteristics during keyed AGC operation.

unit: mm

1.6max

* Improved stability design '
— AGC circuit local oscillator isolation 0.25
Measures were taken to prevent the deterioration of B
AMR, noise level, THD and other characteristics
during AGC operation.
— AGC circuit incorrect operation measures
The LA1193M provides methods to prevent
incorrect operation due to local oscillator injection
and loss of DC balance.
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LA1193M, 1193V

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
. Ve max Vec for pins 5 and 17 9 v
Maximum supply voltage - -
Ve max mix | Vee for pins 10 and 11 15 A\
LAT1193M: (Ta < 70°C)
Pd max Mounted on a 41 x 30 x 1.1 mm’ glass-Epoxy board 500 mw
Allowable power dissipation
LA1193V: (Ta < 70°C) W
Pd max Mounted on a 23 x 36 x 1.6 mm’ glass-Epoxy board 500 m
Operating temperature Topr * 4010 +85 °C
Storage temperature Tsig -—40to +125 °C
Note: * Connect a resistor (up to 10 kQ) between pins 17 and 19.
Operating Conditions at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 8.0 v
Operating supply voltage range Ve op 7.6t09 A"

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

P Symbol it Fatings Uni
arameter ym| Conditions in o p— nit
Current drain lcco No input, Veonr =0V 19 24 29 mA
Antenna damping current ANT-DI 88 MHz, 100 dBy, Veonr =4.0V 7.0 9.5 12.5 mA
AGG high voltage Vasc-H 88 MHz, 0dBp, Veonr =40V 76 7.9 \%
AGC low voltage Vaccd 88 MHz, 100 dBp, Veont=4.0V 04 0.9 \"
Saturation output voltage Vour 88 MHz, 110 dB, Veonr =4.0V 97 110 dBu
—3 dB limiting sensitivity Vi-Limit 88 MHz, 110 dBp, Veonr =40V 78 85 92 dBp
Conversion gain AV 88 MHz, 75 dBpt, Veonr = 4.0 V 98 101 104 dBp
Local buffer output Vosc-Buff | No input, no modulation 105 109 dBp
88 MHZ, Veont = 4.0 V, at an input level 73 B8O 87 dBu
Narrow Vaaoon V-NAGC | ¢\ ich that Vagc-ouT is 2 V or less (76) (83) (80)
- 88 MHZ, Vgonr =0V, at an input level
Wide Vagc-on V-WAGC such that Vase.our is 2 V or less a7 101 105 dBp
88 MHZ, Vcont variable, with 95 dBu
~ being the Vconr voltage input such that
3D-AGC-ON V3D-AGC Vago.our switches from high to low and 0.4 0.6 0.8 v
2.0 V as the Vagc threshold value.
Note: Values in parenthesis are for LA1193V.
B 7997076 00L6LK57 778 HE No. 4715-2/21
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LA1193M, 1193V

Block Diagram and Test Circuit Diagram
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Application Circuit: USA and Europe
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LA1193M, 1193V

Application Circuit: Japan
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Coil Specifications
Coils Manufactured by Sumida Electronics

Japan band RF coil SA-129 or SA-143
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Japan antenna coil SA-123 or SA-144

s
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Unit (Resistance: Q, Capacitance: F)

Japan oscillator coil SA-125
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Continued on next page.
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LA1193M, 1193V

Continued from preceding page.

US band antenna coil SA-140 or SA-231

US band oscillator coil SA-278

S
(4 16 S ©), @| 61 2T
1
@ S 1-3 2 ) T
>
= 00000
® @ ©|s
S
AQQ0948 AD008949
Mizxer coil (for both bands) SA-266
3-1 3T
1
6-2 6 9 T
1
24 6 o T
S
A0085Q
Pin Functions
Pin No. Function Equivalent circuit Note
0SC vgp
1 OSC BUFF
AOC9E1
®
2 OSC Tr. base = J
3 D ,
OSC &N R ‘® Colpitts oscillator
4 OSC Tr. emitter b 4 _®
5 | OSC Ve | 110
@ A00952

Continued on next page.
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LA1193M, 1193V

Continued from preceding page.
Pin No. Function Equivalent circuit Note
©
osc
BUFF
Mixer input usable sensitivity
15 dBp
6 Mix input (1) Mixer input I.M. QS
" 80.5 dBu
7 fo input (2) (6.5 dB higher than previous products)
10 Mix out (1) Conversion gain
11 Mix out (2) - 15d8
{ ]‘ Input impedance
] _ e 250
@ ADOSE3J
Vref r@ vee
-— comp >———q
rLV cc-2VBE
3300
Antenna damping l‘ ! —10mA
o drive output ANTD m
" 100 Q
@ RF AGC ] r::
GND AQOAaS4
12 IF GND
Since the DC cut capacitor is provided on-chip in the
. pin internal circuit, we have taken steps to prevent
8 W-AGC input incorrect AGC operation due to inter-pin leakage
currents.
30 pF GND
o AQOOSS
Continued on next page.
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LA1193M, 1193V

Continued from preceding page.
Pin No. Function Equivalent circuit Note
Since the DC cut capacitor is provided on-chip in the
. pin intemal circuit, we have taken steps to prevent
13 N-AGC input incorrect AGC operation due to inter-pin leakage
currents.
= 50 pF GND
L 500 Q
A00856
17)Veeo
—@®
IF gain: 25 dB
14 IF AMP bypass 3300 3000 Input and output impedances of 330 &
15 IF AMP input @ The IF gain can be adjusted by inserting a resistor
18 IF AMP output =330 between pins 17 and 19.
. ) _j’ Q The gain is at its maximum when there is no resistor
19 IF AMP gain adjust i inserted.
L ] ~@ GND
@ @
A018985
2200 @
. MOSFET
16 RF AGC output WoADC NoABC Second gate controf
-
GND ACDBS5E
17 IF, AGC, Vg
Vref
N~
,J-’ o .6 v Det
20 Keyed AGC input = Controls the narrow AGC.
T Vce-avag ’I,
@ &ND
A00958
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LA1193M, 1193V

1. Oscillator Circuit

e
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2. Local Oscillator Buffer Output

A'ti__{:>

Z1ka
|
hr

A00453

3. Imnterference Characteristics

Steps 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.

RF

'T\ vDo
| /N s

1 ; ‘ -i'C13

R —

!
- LI
T

A | H® N-AGC
| ﬂ ——!ﬁ 1 MIX DET
: W-AGC '
-él; DET ‘
ATT | ;
5 |
- ®| m
a AGC
— - - —@ ANT-D
Figure 1 a00454
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LA1193M, 1193V

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

4 Narrow AGC sensitivity

Wide AGC sensitivity

“/ The solid line shows the
Wide AGC sensitivity setiing total AGC sensitivity
This is determined by the
value of capacitor C8.

Narrow AGC
<~ sensitivity setting

f > AF detuning frequency
MHz

Figure 2 AGC Sensitivity 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 % 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/V incorporates this AGC system.

What is the 3D-AGC system?

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

characteristics.
RF and antenna circuit information Mixer input AGC
Mixer circuit information Mixer output AGC l— T'hree .
C, F and selectivity information S-meter output dimensions
BN 799707k 0O0lbbb4 905 ER No. 47159721
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LA1193M, 1193V

3D-AGC Features

Feature Merit

The narrow AGC sensitivity, which operates for Af of less than 1.5 MHz, is

controlled independently according to the field strength of the desired * This is effective as a measure for mitigating two signal sensitivity
station. suppression.

* This allows two signal sensitivity suppression to be mitigated without
deterioration in the three signa! characteristics,

¢ This allows the prevention of incorrect stopping on intermodulation

. . . signals during search.
The wide AGC operates even when Vyq is zero, i.e., when the desired ] . . L
station does not exist. * This allows the prevention of intermodulation occurring in the antenna

and RF modulation circuits in the presence of strong interfering stations.
Prevention of blocking oscillation due to AGC operation is also possible.

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

The N-AGC and the W-AGC sensitivitios can be set independently. « This allows optimal settings to match the reception field conditions.
» Since the narrow AGC operates at the desired station and at adjacent
The system has two AGC systems, the N-AGC and the W-AGC. stations, it is possible to reduce the wide AGC sensitivity. This prevents

incorrect AGC operation due to local oscillator injection.

3D-AGC Sensitivity, Af and V20 Characteristics

A\ AGC sensiiviy W-AGC sensitivity

AF

Two signal sensitivity

suppression improvement N-AGC sensitivity
Desired station
AGC sensitivity -
V20 (desired station
field strength)

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

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

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

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

B 799707kL 001bbkLS A4y M No. 4715-10/21
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LA1193M, 1193V

4, Mixer

The mixer circuit used in this IC is a balanced input/balanced output double balance mixer circuit.

¢ Input Format

ol |2 =) RS
R . o o o | :‘ by
Emitter input
}: -
Input impedance: 25 Q g 5 5 g2 |o
z Q =] =z >
P . . - > > >
Optimization of the component geometry, emitter x z = E z
=

current and bias allow this circuit to achieve the

following performance. e

Mixer input usable sensitivity: 15 dB |
Mixer input IMQS*: 90.5 dBu

%

gsc
o Ly
[ A
E= z 5
Figure 4 Mixer Circuit
Note: * Mixer input IMQS is defined as follows: (Improved by 6.0 dBp. over previous products.)

IMQS is the interference 1 and 2 input levels such that when an
interference signal with the same level is input to the mixer and
distortion occurs at the mixer, the generated IM output has a S/N

fr = 98.8 MHz, no input
ful = 98.8 MHz, 1 kHz, 30% modulation
fu2 = 99.6 MHz, no modulation

ratio of 30 dB.
5. IF Amplifier 9 5 E} A g
a alo a | o o
<L
This IF amplifier is a single stage differential amplifier. 5 > b
z = Sial 5
Specifications 0 @ 7
aMP 1 = -1
Input impedance: 330
Output impedance: 330 Q
Gain: 25 dB
Gain adjustment can be provided using either of =
the methods shown. »—l: ]
IF Gain adj AA
VREFI "'
c 8 = E=>

\ JT
AC 1967

The LA1193M/V 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.

Temperature Characteristics A01886

H 799707k 00lebbe 700 W No. 4715-11/21
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LAT1193M, 1193V

6. AGC Circuit

The L.LA1193M/V 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 dBp 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 attenuation 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/V’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 Q 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 & 1L l 1L TF
sensitivity can be lowered by increasing the value of the series M4 x T
resistor, caution is required since the AGC has its own frequency 5100
characteristics. @
22000 pF ;L_ 24 O N-AGC input
Vece Aci968

* Wide AGC circuit

The wide AGC sensitivity 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 S/N ratio degradation should be prevented by limiting the sensitivity difference
between the two AGC systems.

B 7997076t 00lbbb? bL17 HM No. 4715-12/21
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LA1193M

Pd max — Ta [LA1193M]

Antenna input level - dBp

Two-signal interference characteristics

050 60 70 80 80 100 1o 120 Bo

Interfering station input level — dBu

S0[35K251 + LA1193M or 1193V + LA1146M 50[358K251+ LA1193M or 1193V T LA1145M

VCC—_— BOV VCC:&OV
2 fr=83MHz = fr=83MHz
8 40} =1kHz =] 40} fm = 1kHz
2 dev =22 5kliz A dev=22.5kHz
g f,D=f+Af g D=1+l
".'=: non d‘ev - MOinondev
& & ! Dummy two-signal topus
o= = 7 A
5 g = o
5 8 75 :24
17 > -
= |
3 B o V7.
o5 oy |
4 & e

ol | l
SO 60 70 80 90 100 10 120 BO

Pd max — Ta [LA1193M]

Antenna input level — dBu

Two-signal interference characteristics

- Interfering station input level — dBp

600 T T T T : §00 T T [ I T ]
% When' mounted ona 23x36x1.6mm? glass epoxy! % When mounted on a 41 x 30 x 1.1 mm? glass epoxy,
N 5p | Printed circuit board o A 500 |Printed dircuit board
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G-l 40 o A0
5 g
£ £
=3 30 & @
4 7]
k] 35
B 200 5] 20
-3 =z
2 2
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= 1o 2 100
g 3
E E o,
=] %6 20 © 20 w0 0 som oo < -40 -20 0 20 40 60 8085 1
Ambient temperature, Ta — °C Ambient temperature, Ta — °C
I/O characteristics /0O characteristics
A\l
O[3SKZ51+LALI93Mor 1163V T LAT145M O =80V “
1S+ N fD fr=83MHz 5100
20~ Ve =8.0V, f 813M;1’ s 5 B Otm=1ui LoV gTS]pF]Z >
- cc=8.0V,fr= 2 =) dev=225kHz ~D TS
fm= 1kHz, deve2.5kilz >2 7 ol ‘ - T he Le
& \ Audio Filter, IHE-BPF /200 LE & s / Lo g L
= -40 v s B g S i8] | fup S+ N > &
i sM F & 5 - 7 /7*\ : 8 i
g 4N $5 3 NV Az | 8%
% mod g2 9 | o/l -2\ 3 =
2 e ' amour DET 1 £8 B o 2F 1 B %
: N ﬂ L Z.8 g v 27 =2
.% |~ \,/ g s 8 0 / - {fupN_|, &3
= -80 < 2 E E =1 | fup VoM ° g
N T N a2 B N g, N +800K, 1 ;s 2
I % 2 — .+ 1500k I <
— THD S — 800k = | fuy Vage] -
~100 T 0 &= a0 : . — 1600k 1
-20 ) 20 40 50 80 100 120 140 -20 [o] 20 40 (] 80 100 120 "ILO 168

Total harmonic distortion, THD - %
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LA1193M, 1193V

Three-signal interference characteristics Three-signal interference characteristics
"°[35K251+ LA1193M or 1193V + LAT145M 7[35K251+LA1193M or 1193V + LALI45M
Vee=8.0V ! { | Vee=8.0V i Y
2 801 = 83MI1x i ! T g  ®Orr=83Muz T
af dev=22.5kHz ! i o - dev=22.5kHz !
< Offm=1kHz % 5O{fm=1kHaz e /
5 fupl =LA } £ fanl=f£af : |
5 40tnon dev - S 40|nondev —- R f
& fap2=1£2A7 | & fap2=fit2af 1 o7 i ’
£ soldev=225kilz. . & oy € oldeveagskhz. | S 63‘ !
. = : g - D e . o
g fm 4[;00[ Iz " ignall input g fm 4‘()0H7.I S N ALD Durmmy (Dm__;gml input
2 20 / ~ T30 i § 20 [ Q\&\\"" 75 ! 36 :
2 Y 75 36! anT B Z S 136 [ 36, anT
10 ' 7 T 4 & 10 N x - ( I input
7 : Input =) A e
o r“é [ it rR;i;a;ee: 28] o -1 ] Unit (Resistance: Q.}
50 60 70 80 90 100 no 120 130 50 60 70 80 80 100 no 120 130
Interfering station input level - dBu Interfering station input level — dBu
Two-signal interference characteristics
20 LA1193M or 1193V +LA1145M (Mute-off}
S+N
0
& -2
~
i
3 -40
g 60
B
Z Veo=8.0V, fp=fr=83MHz
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_1(p > The anteana actual input level is shown, with the pad loss subtracted.
40 50 60 70 80 90 i Mo 120 130
Interference antenna input — dBp
Vo acc: antenna dump, FET source — Vi anT
10 !
| ] | o
= R Vage OUT VoL =0V B
I W—-AGCH & 2
B v e
= N‘AIGC < m 510 47p
s z , = @—w—
= 6 &
2 Z t T N-AGC-IN S E o m
= £ Mix-OUT
& FET Source (N-AGC ON) [\& < ol D,
S 4 : N : £
V [=3
<8t ‘(1.\3"““3 { = 470009
£ Vge=8.0V oA \ . B I )
g 2|fr=83MHz \§ - 2 Ve
fm=1kHz : N §
o dev=22.5kHz ! l L :=: Unit (Resistance: ©, Capacitance: F)
% 6 30 @ 60 80 100 120 140 68
Antenna input — dBp
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b Tr=83Mi1z] %
Vee=0V
= e VaccOUT Vee=8.0V VeL=0V 6 E
' Vagc OUT Vec=7.0V i 36 150
CC= 1. to IF
>§ AGC cc L Y?ﬁ’_@ L
- 6 2 E Tao T | Mix ,J;I £
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= 3 ) '
E . | [ANT-D \ E' ] Joox ot > @
2 Vee=17.0V k-] 220006T" BoK
3 1ANP-D s
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&} z < 2 W-AGC-INPUT
< L <
o o Unit (Resistance: Q, Capacitance: F)
0 20 %0 [3) 80 W00 120 %0
Mixer input — dBp
N 799707b 001lbbLLY 45T WA No. 4715-14/21

This Material Copyrighted By Its Respective Manufacturer



LA1193M, 1193V

Vo ace, lant-p —~ Vin MIX

10 fr=83MHz]
VCL= 5V
> 8 Vacc OUT Vee=8.0V Vee=8.0V 6
H T T
'8 Vacc OUT Vge=7.0V
<t
= 6 1z
g
§ Vee=8.0V IANT-D
o 4 —==F=== 8
& Voo=7.0V TANT-D
8
&} -
3 2 4
<
% 20 40 60 80 100 R
Mixer input — dBu
Vo age lantp — Vinase
or T Voc=8.0V
fr=10.7MHz
> L VAG(, OUT VerL=Vsm
] e T 16
&
S -AGC l—ANT—-Dump
g I3 12
E z;°
§ . F'tn o (JLANT-D e
O 1SV234
g
< 756956
= z ¢
- Unit (Rssustanee:fLCapacnani:e:F) |
% 20 %0 60 80 0 20 Wl
Pin 13 AGC input — dBy (the input value at point A)
] Mixer input — Af
[ T T
0 VeoL=0V
W-AGC only
T 00 | i .
~N t
I
so )/ | |
N-AGC
VCL= 4V
=
- Voo =80V
L2° |p |f=s3ME
B I " [ A mixer inpat lovel sach that
8 the Vage pin 16 cutpat is
g I under 2V
-6 5 < @3 —Z 94 0 1 2z 3 7 % &
Af — MHz
AGC frequency response
130 -
- Vee=8.0V
= N-AGC INPUT
S o : )
8 QQ'M\\ NS
2 S b %
> 10 Lo, 4 |
AN QQ
o ‘be / \Q
£ A
= 100 ‘
2 BEEZ 4 !
° 90 1 DR T
- N-aGC 4P o
é‘ 80 , INPUT 1
9) i " Unit {Resistance: Q2. Capacitance: F)
2 ol L | AN
>7T10 23 5739 273 5730 2 3 5
AGC input frequency — MHz

Antenna damping current - mA

Antenna damping cuirent — mA

Pin 16 AGC output voltage — V

AGC input level - dBy (Pin 16 Vage: €2 V)

© @9

Mix

O @)

22(U)§r

sr & NAGC-INPUT
vco

Unit (Resistance: 2, Capacitance: F)

Vo aacs lanto — Vin age

[#)

© l Vec=8.0V
| fr=83Mll2
AL Vacgc OUT VeL=0V E
T :
W-AGC-IN  [-ANT-Dum s
6 ® ouT 1 “E’
4p *ImA | :D
A . I-ANT-D =
Z inDl -5 8 (=
36345 15V234 E
i :
2 =
t=83MHz “ *f-__.-’
e i . <
Unit { 0, C: F)
DL i | { \ Ia

20

40 60 80 00

120

1

Pin 8 AGC input — dBp (the input value at point A)

ﬁ

.4
ida |

il
Pt

..7@

tp 5p

[3 O‘—r
7

30k 22000¢°
A N—AGC—INPUT

vT
W-AGC-INPUT

Unit (Resistance: , Capacitance: F)

AGC frequency response

130

Vee=8.0V
AGCINPUT
120 ‘
110 o -
' ! [N é ~—
100 T oA
LT R
L A q)“lp i
90— = |
et B | et e e N B .
LT C 36 75
80 N-AGCAINPUT 55t ggey | ]
Unit {Resistance: Q, e
70. i Capacitance: F) l i
570 2 57w 23 STy ¢ 3 57

AGC input frequency - MHz

This Materi al

B ?799707b 001bbL?0 101 HE

Copyrighted By Its Respective Manufacturer

No. 4715-15/21



LA1193M, 1193V

o

Vasc — Veizo

o~ 1077 MHz
= W-AGC-OFF
g 130 Carmot be measured.
= 8 for values higher than
2 fas | 126dBr.
T: E.‘ T eV k—vec=85V !
-
™
§ v nop—r-0V
s § 8.0V-P
£ o
Mg
80
z 8‘ 90 C
= 80
(+VA 0.6 0.8 1.0 1.2 1z 16
Pin 20 voltage, Vo 0—V
) AGC ON levet-Ta
0 Vee=8.0V
[c=10.7MUz
0.8
> I
g — T .
= 0.6
o
g W-, AGC—OFF (thpm [ ope:)
S 0.4 T
8 3 175
=
[ 0.2 %
1
Unit (Resusmnce Q Capzu:rtanm F)
%% <o 20 0 20 40 50 ao 4]
Ambient temperature, Ta — °C
AGC ON level — Ta
AN
v‘ 1061ir= z .AC-C ..4pFl |_—
© 102 chk“? C=at
e
5 o
Z 30
&
= 86
' a0 —]
] 82 R-hC Ce AT
3 ke BP _Z—
— % PICE
z — |
o 7%
g -
260 -40 -20 o 20 40 6 80 100
Ambient temperature, Ta — °C
130 > .
S Vec=80V
«~ -AGC pin input
A 120 Fugt e
© o |2 a
= \ W-AGCBpin 36 & | ;
‘& 10 \ N-AGCY3pin H '=
_§ I L -5
3 Umt (Resistance: €2, Capaclwnce F)
3 0 |
ki ~dge Pl
= % W-AGC = =SS
4 | T
K — T
z
Z 80
|53
2
> o > 710 ¢ > 710 2 > 70 2 3 57

AGC input frequency — MHz

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

AGC ON level -dBp

Vageczo — Vewzo
%o Vee=8.0V |
fc=10.7TMHz
{
130 z
120 —
@ 510 36 {75 N
s 11 §
10 1 S ]
| i
Unit (Resasmnoe 0, Capacnance F
o ]’
25°C
50 Ta=280°C
1
—40°C
80 |
0.4 0.6 0.8 1.0 1.2 1.2 1.6
Pin 20 voltage, V¢ — V
AGC ON level—Ta
o8
Vee=80V
o AGC pin input
L NPUT 100MEZ
b o w-hsC
90 W- AG | |
byt 10.7MH2
- | N-AGC 1Nt
a6 N-AGC
82
78 :- 7 ]
i S sG
74 13pin 7 .
0 Unit (Resistance: Q, Capacitance: F)
-60 -40 -20 o] 20 40 &0 8C 100 120

! w
é::;f T Mix :
5|
6 75 i

Ambient temperature, Ta- °C

N-A?—I N

75 35 8p10p P

-4

W-AGC-IN

Unit (Resistance: Q, Capacitance: F)

This Materi al

E 7997076 001lbh71 Ous HE

No. 4715-16/21

Copyrighted By Its Respectwe Manuf act ur er



LA1193M, 1193V

Vaac out = VoL
1 Voc=80V
fr=83MHz
Vin =100 dBp
> 8 W-AGC-OFF
- (With pin 8 connected
ab to ground)
£ . MIX input
>
H
=
3
it I3
2
© NI-DDV-N
— 2
R
o
o Unit (Resistance: 2, Capacitance: F)
(9 02 ©0& 06 08 1.0 1.2 1.4 1.6
Pin 20 voltage, Vo - V
) lanT-0 -~ VoL
fo=10.7 Mz ]
10} Vipy =100 dBy 1-ANT-D
7 (Pin 13 inpur)
K § N-AGC-only
| 3 W-AGC off
&
£
3 1.0 - o
=
7 ? —
=4 510
£ : » & —
3 36
[
7
£ 0a 2 —
= ] 75 SG 1000p
3 i
i Unit (Resistance: o, Canacnlance: F)
‘o 02 0.4 06 08 1.0 1.2 1.4 1.6
Pin 20 voltage, Vi~ ~V
Vo MIX —Vy MIX
130 fr=83MHz
120 fosc=72.3MHz S
fir=10.7MHz ]
’ A i
110 1000p 8p10p  Sp — 1€
g x> 7 e IRE: 1+ VorIF
: 100 Rped ‘ .{. P4 ig—l Mix ’;}: %330
-1
E == ey 37 %
g i - oo S50
X 80 1 1000p= 224
= vr il
% cC
. Unit (Resistance: Q, Capacitance: F)
60 70 80 80 100 110 120
Mixer input — dBu
Voir = ViNIF
130 fo=10.7MHz
120
// Lt
10 e
Q
R S
=] 100 At R e
L / 75 36
E el p
5 / 7 s s 6 1FouTRUT
=] 80 // - S Izz‘mp
70
60 Unit (Resistance: Q, Capacitance: F)
0 60 70 80 90 00 mo 120 10

IF input voltage — dBu

N 7997076k 0D01kG72 Té&y EN No. 4715-17/21

This Material Copyrighted By Its Respective Manufacturer



LAT193M, 1193V

Vo lF-Ta
130 Voo=8.0V
{fr=83MHz
120
= 10
0 g
'? ' Qosﬁb
5 100 »
& &
=2 -
Eg 90 N
- /
= 80 A
& e
70
| Unit (Resistance: Q, Capacitance: F)
60,650 60 70 B0 90 1 o 1
IF input voltage — dBj
IF AMP —1
130 Ve =20V ‘
Vi = 100 dBp (pin 15)
120
2 N
o
1 10
3 )
=5
] \\
> 100
=]
*® \\
& S0 ‘\
80| Unit (Resistance: Q, Capacitance: F)
570 > 710 ¢ > T100 2 >

IF input frequency — MHz

Vosc —Ta

0 Voc=8.0V
. VOSC Buff %sp
86 —_
\&f‘% i '
o o
8p ;L

=
g
1 22
& SVC203
% \—\.&?_f%
3 a2 [ 65 ] | ———)
s T1223MH; | ,o,,l
g : R —
gg 78
a2 30k
3
= 74 vr
=
g 70 Unit (Resistance: Q, Capacitance: F)

-60 -40 -20 [} 20 40 60 80 100
Ambient temperature, Ta — °C

Afosc —Ta
4“0 Vee=8.0V

f()sc=72.3MHZ .
300 Ta=25°C %SD
200 22p
\ svc203
62p
o < = o] I
4 I E
r
-200 - \‘\ 30k

Unit (Resistance: 2, Capacitance: F)

Pin 1 oscillator buffer output, Afgsc — MHz

60 -40 -20 [+] 20 40 60 80 100
Ambient temperature, Ta — °C

I 799707k 00136L?3 910 WA No. 4715-18/21

This Material Copyrighted By Its Respective Manufacturer



LA1193M, 1193V

Vor —Ta
100 I | Voc=8.0V
% 120dB. {o=10.7MHz
! X
2
k¢ 50dB
E 88 : 100dB,.
-]
] 8 80dB
B
E 80 -
2 7 70384
g 72
B
68
dB
o L 60 ',u
60
-60 -40 -20 Q 20 40 60 80 100 120
Ambient temperature, Ta — °C
ViniF—Ta
00 Vee=8.0V
98 fc=10.7TMHz
92 —3 dB limit
= 88 —
S
: 84
E 80
=
= 7 Vo IF=78dBx
=%
8 72
=<
68
64
60,
-0 -40 -20 O 20 40 60 80 100 120
Ambient temperature, Ta — °C
Vo IF-Ta
no Voe=8.0V
fr=83MHz=z
100 120dB
= - 100dB
% 30 B80dB,.
i r——
D
B 80 70dB
£ —
£ 70 60dB 4
B
€0
S—OGO -40 -20 o 20 40 60 80 10
Ambient temperature, Ta — °C
MIX —Ta
%6 Veog=8.0V
2 | fr=83MHz
88— Vol = —3dB UMt
g — ]
= 84
]
,“_.>-> 80
s 7
5
= 72 58dB et
&
= 8
~-60 ~&0 -20 o} 20 40 60 80 W0

Ambient temperature, Ta — °C

1

7536

hi
75|36

‘_.
3002 1F

563
p

Unit (Resistance: Q, Capacitance: F)

Unit (Resistance: Q, Capacitance: F)

Unit (Resistance: , Capacitance: F)

This Material Copyrighted By Its Respective Manufacturer

B 799707b 00lbb?7u4 857

Unit (Resistance: Q, Capacitance: F)

No. 4715-19/21



LA1193M, 1193V

lanTp—Ta
N Noc=8.0v
E 10
| 9 /A/ -
g — ™~
8 8
g
g_ . ®
'g 6 RO
1000p
g bl
<€ . Unit (Capacitance: F)
. |
60 %0 20 0 20 40 60 B8O 100 120
Ambient temperature, Ta — °C
Vo MIX~Ta
100 T
120dB,,
96 1]
92 110dB .. sve 203
I 1000p  gp10, P
88 lOSdf;,‘ — 75 |36 A ¥
" & .
g e 10045, . I’%1 Mix
w8 984BT s 7 L1590
20 76 90dB,; l 100kE =30k
= 72 w7
€8 Vee=8.0V
64 fc=83MHz
0 fosc=T72.3MHz Unit (Resistance: Q, Capacitance: F)
~60 40 -20 0 20 40 60 80 100
Ambient temperature, Ta — °C
Vi MIX=Ta
12 I I
—3 <
108 dB LS
104
-
-
]
>_s 6 3
= 92
Z
>
L]
. Vco=8.0V
84 fr=83MHz
fosc=72.3MHz Unit (Resistance: Q, Capacitance: F)
%0 a0 20 [ 20 40 60 B0 10
Ambient temperature, Ta — °C
Viy MIX=Ta
100, T 7 T
max MIX IN 126dB,.
96 ] T “B‘
92— MIX ouTPUT 78dBx | svczp3 o Sealed line
b P _8plop 1t == VOMix
- 88 75 | 36 l X 300
=] s : T T Mix ,,5{ 51
1
5 &0 ™ 5 T
=
= 7% 100k E30k 0.0220 24
> 72 vy I
v
&8 Vee=8.0V ce
64 fr=83MHz
fosc=72.3MHz Unit (Resistance: Q, Capacitance: f)
%0 —«0 -20 0 20 40 60 60 100
Ambient temperature, Ta — °C
B 799707t 001bL?5 793 HM No. 4715-20/21

This Material Copyrighted By Its Respective Manufacturer



LA1193M, 1193V

Vosc ~ R
114,

T I 9,9

2 110 fosc = 65.3MHz 15p
L1 2 3MTIz
—.'3 - 7% 3? 11 157 vo 22
L 108 Ve 79.3MHz 1000p l
& L] l
62
& 102—44 6/ R T °
= et — 8p
£ e i mil 77
2 o8 I
§ 98
= 30k
.Ta'
& 94 vy
> 710 2 S5 Tax 2 35 7ok 3 Unit (Resistance: Q, Capacitance: F)
Load resistance, Ry — Q
Vosc — Vee

\
A

104 CF
[ D
j .‘Z&N‘\ SvC203

 FouTes b
b

62p

18 a3 A ?moop 15p @
=T LN
3 osc 22p=t
J, Buffout

7
/4

Oscillator buffer output level - dB

92 l -
L
88 ]I TaOk
84 v
86 l . Unit (Resistance: Q, Capacitance: F)

1T 2 3 4 5 & 7 8 3 w0
Supply voltage, Vee — V
Afpsc — Voc
Ta=25°C l 3;1,]
: L e
40 SO
o

65 aMH |

\\\\

AfOSC ~kHz

/

/
-120 / 7

vy

Unit (Resistance: Q, Capacitance: F)

% B ] 8 9 0 "
Supply voltage, Vee -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 loss.

W Anyone purchasing any products described or contained herein for an above-mentioned 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 litigation on
SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severaily.

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

This catalog provides information as of March, 1997. Specifications and information herein are subject to
change without notice.
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