SONY. CXA1183M

Low-voltage FM IF Amplifier

Description Package Outline Unit: mm
CXA1183M is a monolithic IC designed for FM 24 pin SOP (Plastic)
communication devices such as cordless tele-
phones. It contains among others, a jamming de- vat .
tection function, mixer, IF limiter, FM detector 12000 188-%1
and squelch circuit. “ﬁ ARRARAARA ﬁ” ‘5
E{Q% L} 15885
Features L A
¢ Low operating voltage: (1.8 to 6.0 V) g(; EEEEELY |
* Low power consumption: (3.5 mA at 3.6 V) ! iston . AR
* Built-in JAM detection function (JAM DET) oe < el b
* Fewer external parts
Functions {
* Mixer g
® Local oscillator
® |F limiter
* FM detector SOP-24P-L01
® Squelch circuit
* Receiving Signal Strength Indicator (RSSI)
* Jamming detection (JAM DET)
Structure
Bipolar silicon monolithic IC
Absolute Maximum Ratings (Ta = 25°C)
* Supply voltage vce 10 v
* Operating temperature Topr ~20to +75 °C
* Storage temperature Tstg -551t0 +150 °C
Recommended Operating Conditions
e Supply voltage vce 1.8 to 6.0 \'
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SONY. CXA1183M

Block Diagram and Pin Configuration (Top View)
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SONY. CXA1183M

Pin Description and Equivalent Circuit

No. Symbol Voltage (Typ.} V Equivalent circuit Description
Vce
Connected to a crystal
K K oscillator to form a

10K Colpitts type oscillating
circuit. When an external
oscillator is used,
connect to pin No. 1.

1<

0SC IN 113V 1
2 0sC ouT 0.42v O

x o

GND
®
I Vee i i
4 Mixer output pin. As
apen-collector output, 1t
3 MIX OUT 3.3v y § is connected to a load
resistor of 1.5 kQ.
400xA
GND
a Vee 3.8V Supply pin.

o
AN
Vante
-y
v
<
8

5 LM IN 2.95v
6 LIM PASS1 2.95V @ -+ @ Pin §: Limiter input pin.
7 LIM PASS2 2.95v x K 1.5k 1.5KK :’::scgr,mcc?izga:{sn sc?pacn.
 §
GND
83 —
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SONY. CXA1183M

No. Symbol Voltage (Typ.) V Equivalent circuit Description

x 100K

Connected to a

8 QUAD IN 3.6V @ quadrature detector
resonance circuit.

S=10P

GND

10004 &

FM detected signals are
9 AF OUT 1.15v @ output.

GND

Sets the gain and time
constant of the squelch
10 SQ GAIN ov circuit,

GND

Vee

100K &%
Squelch circuit output
pin. Turns to L when AF
" saout .6v ) OUT /N ratio
deteriorates.

GND
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SONY.

CXA1183M
No. Symbol Voltage {Typ.) V Equivalent circuit Description
Vec
2100k X
JAM DET output pin.
< ) The output turns to “'L”’
12 JAM OuT 3.6v & when a jamming signal is
input.
¢
GND
Vee
r Y
Sets the time constant of
13 JAM TC ov JAM DET.
®
awk X
GND
Vee
10044 X
Output pin of BPF
14 BPFAMP OUT 1.16V @ operational amplifier
used in JAM DET.
t 3
GND
Vee
 §
Input pin of the BPF
16 BPFAMP IN 1.15v operational amplifier
() used in JAM DET.
r § T 1.16V
GND
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SONY. CXA1183M
No. Symbol Voltage (Typ.) V Equivalent circuit Description
Vee
%
100xA Qutput pin of the
operational amplifier,
16 [ JAMAMP OUT 115v which determines the
sensitivity of JAM DET.
3
GND
Vee
3
input pin of the
operationat amplifier,
17 JAMAMP IN 1.15v Oi which determines the
sensitivity of JAM DET.
]F _‘_ 1.15V
GND
Vec
Input pin of the
y § comparator, which stops
JAM DET when the
18 JAM OFFSET ov signal 18 weak.
60mv
% T
" GND
Vee
K 3
19 RSSI OUT ov RSSI output pin.
®
GND

B 8332383 poosves 9ee |
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SONY: CXA1183M

No. Symbol Voltage (Typ.) V Equivalent circuit Description

Vee

3100k X Output pin of the low
voltage alarm (LVA).
Output turns to ""H"

20 LVA OUT ov —(29 when Pin 21 voltage
goes below 1.3 V.

GND

Sets the threshold
21 LVA IN voitage of LVA

@_ comparator,

GND
’ Vece
¥ lask 3.5k 3
. g Pin 22 connects mixer
22 MIX PASS 1.14v bypass capacitor.
24 MIX IN 1.15v @ Pin 24 mixer input pin.
@1
3 1.18v ‘T‘  §
GND

23 GND ov Ground pin.
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SONY- CXA1183M

Electrical Characteristics
Vec =3.6V, Vin=60 dBy, fin=10.7 MHz
fosc = 10.245 MHz, FMOD =1 kHz, foiv+ 3 kHz
AMMOD =30% Ta=256°C

Item Symbol Condition Min. Typ. Max. Umit
Power consumptian lec Vin=0 2.5 35 5.5 mA
Mixer gain Gv (MIxX) RL=1.5 kQ 16 20 24 dB
Mixer input resistance RIN tmix} 2.8 3.5 4.2 kQ
Input for —3 dB limiting sensitivity ViL imix) - - 36 dBu
{F amplifier input resistance RN 0F) 1.2 1.5 1.8 k2
Detected output voltage Vo (af 70 90 110 mVrms
Detected output current lo 1aF) 120 140 200 uh
SIN SIN 26 - - dB
Total harmonic distortion ratio THD - 1.0 1.5 %
AM rejection ratio AMRR 35 - - dB
VRSSI 1 VIN(IF) = 30dBy - 621 - mv
RSSI output voltage VRSSI 2 ViN{IF) = 80dBx 460 740 1010 mVv
VRSSI 3 ViN(IF) = 90dBy 0.71 1.03 1.35 \
HPF cut-off frequency fc sa} 7 10 13 kHz
Squelch reference voltage Vret (sQ) 54 60 78 mv
Squelch low-leve! output Vot isa) fo=1mA - ~ 0.2 \
COMP1 reference voltage Vret (JAML) 64 60 78 mV
COMP2 reference voltage Veef (JAMB} 54 60 78 mv
COMP1 input bias current 18 AML) - - 100 nA
COMP2 input bias current 1B uAMB) - - 100 nA
JAM amplifier gain GV {Jam) 65 85 - dB
BPF amplifier gain Gv BPF) 65 85 - dB
JAM amplifier output current o AM) 70 100 125 uh
BPF amplifier output current lo (BPF) 70 100 125 wA
JAM amplifier input bias current 1Bam) - - 100 nA
BPF amplifier input bias current IBtBPF} - — 100 nA
JAM output low-level VoLuam) lo=1 mA - - 0.2
LVA reference voltage Vrei (LVA) 1.18 1.3 1.42
LVA hysteresis width VH Lva) 50 85 75 mv
LVA output low-level VoL iLva) lo=1 mA - - Q0.2 \
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CXA1183M

SONY.

Electrical Characteristics Test Circuit
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SONY. CXA1183M

Application Circuit

LVA

RF IN

10.7 MHz

; BPF AMP
1.18V comp2

ST S

10.245 MHz ]- . ;|- I -
Vee 3.6V
S A

AF OUT  SQUELCH JAM DET

*1 MURATA CO. CFW455D
*2 MURATA CO. CDB455C15
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SONY. CXA1183M

Handling

Handle carefully. IF amplifier features a rather high 100 dB voltage gain with high frequencies.
1. Use as thick a pattern as possible and insert a bypass capacitor between the power source and
ground.
2. Install the input and output lines as far from each other as possible, and keep wiring as short as
possible.
3. Ground the bypass capacitors of the mixer {(pin 22) and IF amplifier (pins 6 and 7) as close as
possible to their respective pins.
4. The ground pattern impedance should be as low as possible.

Application Notes
1. Oscillator
The following diagrams show the applications for the CXA1183M oscillator.

b
J— N

> I E
®

L] !

I

{a} How to input local oscillation (b) How to form colpitts type
signals from an external source. oscillation circuits.
2. Mixer

The CXA1183M mixer is of the double balanced type. Pin 24 is the input pin and pin 22 is ground-
ed through a capacitor.

3. 455 kHz filter
A 1.5 kQ 1/O impedance band-pass filter is recommended for CXA1183M.

4. IF amplifier
IF amplifier features a 100 dB high level voltage gain. 455 kHz frequency is mainly used for the
IF amplifier AC operation. DC components are cut off by means of Pins 6 and 7 capacitors.

5. QUAD DET

To compose a quadrature FM detector, an RLC parallel resonance circuit or ceramic discriminator
is connected to pin 8.

CXA1183M exclusive ceramic discriminator
CDB455C15 (MURATA CO.)

I
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SONY. CXA1183M

6. AF OUT

The audio output pin is connected to an emitter-follower circuit. To employ, cut off DC using a
capacitor, and keep a 3 kQ or larger load resistor.

7. Squelch circuit
The squelch circuit can directly drive a CMOS or a small input current device, as it is connected
to Vcc, through a 100 k() resistance.
The squelch circuit HPF is set to approximately 10 kHz, and the threshold voltage of the compara-
tor is set to approximately 60 mV.
The capacitor and resistor of pin 10 adjust the squelch circuit sensitivity and time constant.

Vref-K-Rin
= — Time constant T=CR
AF {noise)
Vref 60 mV
K Constant 42
AF (noise) The noise level at which the squelch operates (peak-to-peak)

The squelch output reverses from high to low as noise increases.

8. LVA (Low Voltage Alarm)
LVA indicates the battery is running out.
Vref is set to approximately 1.3 V (hysteresis is approximately 5%). When the pin 21 voltage
drops lower than reference VREF voltage, the output turns from low to high.
LVA can directly drive such a CMOS or a small input current device as it is connected to Vcc through
a 100 kQ resistance.

9. RSS! (Receiving Signal Strength Indicator}
RSS| indicates the input signal level. In CXA1183M, a current is output and this output increases
in correspondence with the IF input level increase. Current-voltage conversion through a resistance
is required for JAMDET use.

10.JAM DET (Jamming detection)
JAM DET is used to detect jamming using the beat component between the jamming and the
desired signals. The JAM DET is used when undesired signals interfere in a conversation on a
cordless phone or in other FM communications.

11. COMP1
COMP1 is used to stop JAM DET from operating when the electrical signal is weak. As the refer-
ence voltage is set to approximately 60 mV, adjust the operation point using an external resistor.

12. COMP2
COMP2 comparator detects the beat component of JAM DET. The reference voltage is set to
approximately 60 mV.

B 2382383 0005734 126 WA oy
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SONY.

CXA1183M

13. JAM amplifier
Amplifies the beat components that are between jamming and desired signals. In CXA1183M,
as the reference voltage of the comparator used for JAM DET is constant JAM DET sensitivity
is set through this JAM amplifier.

14. BPF amplifier
This is the OP ampiifier that forms the active filter. It cuts off noise to maintain steady operation
of the JAM DET.

15. ABS (Absolute Value Circuit)
ABS is an Absolute Value Circuit that converts the AC output of JAM DET and squelch circuits
into DC output.

CXA1183M Output response CXA1183M Exchange gain frequency characteristics
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LPackage Name

T Package name Pack Features
ype - ackage
Symbol Description Maenadls| Lead pitch |Lead shape f;'j?%,,‘f‘,’é‘mm
DUAL Through
DIP | INLINE 254mm Hole  |2<direction
PACKAGE c (0OMIL) 4 ) g
SINGLE 2 54mm Through
SIP IN LINE P Hole 1-direction
PACKAGE (Q0OMILY 1y g
716 ZAG 2oLy | Throush
Standard ZIP IN-LINE P Hole 1-direction
PACKAGE Zig-Zag Lead
n-line
T PIN Through | Package
5 PGA | GRID C | My | Hole | under
£ ARRAY Lead side
PIGGY | PIGGY [ 254mm ;:‘l':“gh 2-direction
BACK | BACK (100MIL) Lead
SHRINK
DUAL 1778mm Through |
SDIP IN-LINE P (70MIL) Hole 2-direction
PACKAGE Lead
Shrink
SHRINK 1778mm Through
szip | BOEAG w P, é?ozba/{'ll‘) Hole | ldirection
PACKAGE in-line Lead
QUAD
1.0mm
QFP E[L?E’;DED * 0.8mm Guvl‘17~m8 4.direction
0 65
Standard flat PACKAGE mm
package SMALL
OUTLINE 127mm Gulil-
SOP | | LEADED « Pl soMi) | wing | Zdirection
PACKAGE
SMALL
Standard
OUTLINE 127mm
iﬁ:e:;:?er 50) J.LEADED 1L P (50MIL) J-Lead 2-direction
-§ PACKAGE
g VERY
g SMALL Gull-
VQFP | QUAD P 05mm 4-direction
8 FLAT Wing
.1‘:“ PACKAGE
@ VERY
Shrink flat SMALL Gull-
package VSOP | GUTLINE ‘ P | 065mm Wing | Zdirection
PACKAGE
THIN
SMALL 0.5mm Gull- . .
TSOP | OUTLINE ' P | (0 55mm) Wing | Zdirection
PACKAGE
QUAD
FLAT 127mm s
QFJ | TpADED . P GomiL) | JLead | édirection
Standard chip PACKAGE
carrier QUAD
Package
FLAT 1.27mm
QF N | NON.LEADED ’ © | “omiLy | Leadiess | under
PACKAGE side

*P -Plastic. C -+ --Ceramic
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