SONY. CXA1343M/N

Low Power FM IF Amplifier

Description Package Outline Uit : mm
CXA1343M /N are single-chip ICs for FM

Radio such as CELLULAR mobile, etc... CXA1343M 24 pin SOP (Plastic)

Features 150%81 165'8s

eIt includes the all the functions needed to 24 13
the cellular mobile such as second mixer, FM RAAAAARAAAAR =3 ol 0
detecting circuit, RSSI ( Received Signal e 2 M
Strength Indicator) etc... O b L

o Built In gain adjustable AF amplifier and built EEFEEEEEEEES |
in RSSI output buffer for low impedance 04504 127 n_z!ﬂJL;,
output. (AF out 3.0V MAX, RSS! output 1mp. ¢
=100Q)

et has wide operating voltage (4.5 to 9.5V) (
and low current comsumption.(lcc = 5.7mA

typ., at Vec =6V) —+-@E0i2[g]
et has wide RSSI range and excellent
temperature characteristics. SOP-24P - LO1

e Very small package 24 pin SOP,/VSOP
CXA1343N 24 pin VSOP (Plastic)

Functions
® Second mixer and oscillator zzp7%
o |[F amplifier and limitter 24 13
® RSS! output buffer HR1ALRLER—
® FM detecting circuit K
¢ Gain adjustable AF amplifier O i
1““””! 12
Structure 0228l 065012
Bipolar silicon monolithic IC oyt
.1
N
e b
0tl10
VSOP 24P LO1
Absolute Maximum Ratings (Ta=25°C)
® Supply voltage Vee 17 A
e Operating temperature Topr =—35 to +85 C
® Storage temperature Tstg —65 to +150 c
® Allowable power dissipation Po 780 mW (CXA1343M)
500 mW (CXA1343N)
Recommended Operating Condition
¢ Supply voltage Vee 45 to 95 \
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SONYs

CXA1343M./N

Block Diagram and Pin Configuration (Top View)
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CXA1343M/N

Pin Description

No. Symbol V((.)I.I;;%e Equivalent circuit Description
1 GND1 ) .
2 GND2 ov Grounding pin
Ve
T T 230K 3ok Connect a crystal oscillator to
:1———“—2'37 compose a Colpitts type oscillation
3 OSC IN | 3.0v @ circuit.
4 0sSC OUT| 2.3V In case of using an_ external
©) oscillator, input a signal to pin @
+ & 323k Fasx and connect pin @ to Vcc.
11
5 Vee2
6 Veel 5.0V Power supply pin
Vce Vee P7
4 Input pin of mixer.
7 MIX INT | 1.2V F17K (RIINE ~ In case of using a single nput,
8 | MIX IN2 | 1.2V y 7 ® |connect pin to GND with
* capacitor.
”r
Vee
®
9 INV IN 25V Inverse mpgt. pin of the audio
output amplifier
Vee  vee
Output pin of the FM-detected
signal . Amphfier gain can be
10 Agg.:.o 25V 100 adjusted by connecting  an
(o) appropriate feedback circurt
between this pin and pin @.
Veo Vee
RSSt output pin.
QOutput voltage is corresponding to
" RSSI OUT - the level of signals input to the IF
and LIM amplifiers.
V€ vee
Time constant pin for RSSI.
Current output is converted into
12 RSSI TC voltage by connecting an
appropriate R, C paralle! circuit.
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SONY.

CXA1343M N

Voltage . N .
No. Symbol (Typ) Equivalent circuit Description
Vee Vee
33v
£aox Input pin of quadrature aetecting
circuit.
13 |QUAD IN| 33V Connect a resonance circuit
between pin @ and @.
25uA
14 [LIM OUT| 1.7V Output pin of limiter.
Vee Vee
17 |um pecz| 1.7v :;‘;?ittl;r and decoupling pin of
:g LIaMDlIEr‘(JN :;:// Connect pin @ and @ to GND with
capacitor (0.01 to 0.047 uF).
20 IF OUT 1.8V Output pin of IF amp.
Vee
Y 3 : ; ;
21 IF DEC2 16V e Lnr::t pin and decoupling pin of IF
gg IFIFDlEh(l:l }gx 2 Connect pin @ and @ to GND with
’ &) capacitor (0.01 to 0.047 pF).
r W ¥
o
1.5k % x
24 |MIX OUT| 3.8V 3 Output pin of mixer.
x
”
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SONY, CXA1343M/N

Note) Definition of the 3rd order intercepting
point. The 3rd order intercepting point is I
determined by the input level of pin @
at the tangent intersection of A and B.
A and B is 455kHz component in case of
1 and 2. In case 1, Vint is 80MHz, Vinz is
terminated by 50 Q and Vinz is 10dBm
80.455MHz. In case 2, Vi1 is 80.06MHz,
Vinz is 80.12MHz (level of ViN1 and Vin2
is equal) and Vina is 10dBm 80.455MHz.

Qutput level —=

3rd order intercepting point

Input level —

Electrical Characteristics Test Circuit

[3 51 VINS
gFUSR:JQA fo=455KHz

REG RSSI

AUDIO
MEASUREMENT
CIRCUIT
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SONYe CXA1343M /N

Description of Operation

The signals which have been input from pins @ and are mixed with the local oscillation
signals from the oscillator in the mixer, and the frequency converted signal is output from pin
@. The oscillator is self-oscillated by composing Colpitts type crystal oscillation circuit betwesn
pin @ and @. In addition, it is possible to apply a local oscillation signal to pin ® from the
external circuit. After the bandwidth is limited by BPF, the mixer output is amplified by IF
amplifier and output from pin @. The IF amplifier output is limited its bandwidth again, and
amplitude limited by the limiter and output from pin @. The limiter amplifier output is phase-
shifted by LC resonance circuit, etc., and audio signal is output from pin @ after being
quadrature detected.

LC
Ceramic filter Ceramic filter resonance
circuit

MIX OUT

—_—>
T

REG |« RSSI
-+ | *
]
0sC > MIX
- 72\
(O—(—G 4 5 6 7 8 g i0 1 i2)—r
0SC IN 0SC ouT
MIX N1 RSSI TC

7 Current to
Cr.yst.al Matchin AUDIO RSS! voltage
oscillation circuit output  output conversion
circuit circuit

1ST IF

The RSS! output is the currents corresponding to the input levels at the IF amplifier and the
limiter. It is possible to convert a current into a voltage by connecting a proper L. V conversion
circuit.
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Application Circuit

SONY:
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SONY: CXA1343MN

Note on Use

CXA1343M,”N have very high at voltage gain, so take care of the following.

. Decouple pin ® (Vecz) and ® (Veet) with L and C as near to the pins as possible.

. Connect pin @ and @® (NC) to GND.

. Separate input line from the output line as far as possible, and make the wiring short.

. Connect pin ®, @, @, @ and ® to GND with capacitor as near to pins as possible.

. The GND impedance should be as low as possible.

. It is better to separate statically the input from the output of the limiter with shielding plate.

O wWMN-—

Notes on Application

1) Power supply o~
The CXA1343M /N have a voltage regulator 5
within the IC, so these have wide operating power 1004t 100H
supply range (+45 to +9.5V; Typ: 5.0V). There
is little change in characteristics in the operating o.owl lVcc Io,om

range. Decouple pin ® (Vecz) and ® (Voer) with L
and C. (See Fig. right)

Power supply decoupling

2) Oscillator
The method to use oscillator of CXA1343M,/N is the following :
(a) Method to input from pin @ with the self-excitation oscillation signal by composing a
crystal oscillation circuit of the Colpitts type to pin @ and @.
(b) Method to input directly the external local oscillation signal to pin @.

< Crystal oscillation circuit >
The 3rd overtone crystal oscillation circuit of the Colpitts type is Fig. bellow.

+j 4
2 | /I i
kS [ |
——
._._.!! Tank circuit -E:: :,/ : :
| {
z, ! 1 I
/) ! i ! -
< Jixal 3xtal
bl R
2 | | / |
= ! ‘ I
8 VANA |
L3 | v |
© | | / 1
- L
~— Crystal —-— Tank circuit
Colpitts type crystal oscillation circuit Reactance characteristics
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SONYs CXA1343M /N

The conditions of the 3rd overtone oscillation of this oscillation circuit are the following.

® The parallel resonance frequency (fs) of the tank circuit should be smaller than the 3rd
oscillation frequency (3fxal) and the serial resonance frequency (fa) should be smaller than
the basic oscillation frequency (fxwal) (Sfxtat > fa, fxtal > fa).

® The load capacitance (:CL) of the crystal should be adequate.

® The ft of the amplifier (Tr) should be sufficiently larger than 3fxtsl

The constant is determined so as to satisfy these conditions.

The oscillation level is set at 280 to 830mVrms (Typ: 500mVrms) and adjust the level by

changing the resistance value (R). The slight adjustments of the oscillation frequency and

oscillation level are performed with C2 and L.

<In case of direct input >

In case of direct input, connect pin @ to Vce and input external local oscillation signal to
pin ®.

Input level at this point is also 280 to 890mVrms (Typ : 500mVrms).

3) Mixer
Mixer of the CXA1343M,/N is a double balance type. Input ports are pin @ and ®, and in
case of single input, input signal to pin @, and connect pin to GND with capacitor. It
is possible to use differential input. The standard input level is = 110 to — 30dBm (0.7 p
to 7.0mVrms), and input through a suitable matching circuit.

4) Filter
The band-pass filters which are connected between pin @ and @ and between pin @ and
of the CXA1343M,”N are desired to have the specifications as follows.
® Input,”output impedance: 1.5k Q+ 10%
® Insertion loss (center frequency) : < 6dB

5) Phase shifter

Input to pin @ to shift the phase of the limiter output (pin @) 90° by the RLC paralle!
resonance circuit or the discriminator, etc. in order to quadrature FM detection. The Fig.
below shows the RLC phase shifter. In this case, determine the L and C values so that the
2nd IF signal frequency and the parallel resonance frequency are the same, and the audio
output level is determined by R value. RLC Phase shifter or Oscillator is connected between
pin @ and @, the phase shifted signal is input to pin @ and demodulated in quadrature
detector.

LIM OUT QUAD IN

RLC phase shifter
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SONYe CXA1343M /N

6) Audio output
The FM modulated audio signal is demodulated in the prior stage and is output from pin
@ (AUDIO QUT). Amplifier gain can be adjusted by connecting an appropriate feedback
circuit between this pin and pin .

7) RSSI

RSS! 1s a function that detects input signal level. In this CXA1343,/N, the current output
is converted into voltage by the current,/voltage conversion circuit connected to pin 12, then
it is output from pin 11. The signal is amplified almost uniformly within the IF input level
range from — 100 to OdBm (2.24 u to 224mVrms). The power supply and temperature effect
little on output current. However, the output current is distributed within the range of *20
% due to the resistance within the IC.

The value of resistances connected to pin @ is determined by the RSSI maximum output
current and the allowable maximum voltage of pin @. The RSSI maximum output current
is approximately 60 pA (Typ: 45 pA) and the allowable maximum voltage (recommended
maximum voltage) is Vcc — 1.8V, select the resistance according to the power supply and the
required output voltage. In case the output voltage is required above Vcc — 1.8V, amplify a
voltage using an operational amplifier, etc.

The AMPS defines that the RSS| output voltage increases monotonously from 0. The
CXA1343M,”N have an offset of approximately 0.3 to 0.5V (Vec=5V RL=51kQ), so perform
from OV with the offset correction circuit.

o

Correction

s
1
1 t
' .
Ll L}
' '
' b
' '
! 1
1
) '

- L

i Offset

Input level Input level

Offset correction of RSS|I output voltage
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SONYs CXA1343M/N

Mixer |70 characteristics
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Audio 170 characteristics RSSI characteristics (MIX IN.“RSSI OUT)
Ta=25%C l | l
~ Ve = 5V
g R LEVEL = - 20d8m e 1 T';‘”_c
~ I~ | e = 455KHz ~ Veg =8V %'C
o > e etts > e = 80 OM 1z L wc
B Gv=1 @ 20
W, B) AUDIO INPUT LEVEL 2
5 o \ DEV , £ 2 SkHz = 048 =
g 1y el
‘5 >
~ - b5
@ 3
© / g
- -20 2 2
€ THD (W B) K ° e
: T 1/ 2 d
@ o} THD £ e /
2 @itz PR SN ¥ A thp i
- 4 (AUDIO 0.5 =7
3 b N MEASUREMENT
5 6o = CIRCUIT)
o
_20 ° 20 40 20 =100 ~e0 =60 -6 -20 ° 20
Audio input level (dB) Input level (dBm)
RX-audio filter frequency characteristics
(A -B; AMPS Typ.) (BPF+ DEEMP) C-meassage filter frequency characteristics
o
// -6dB/Oct
g’ N g’ ]
[
o B
~ / O Z z’/ \
s + 2448/ 0c \ K] // \
= _20}Li4 2 .20 A\
5 A - 4
8 3 /]
3 5
Qo (=] /
-40 ~40
~38dB./Oct r N
—so -60
00 1® 10K 00 x 10K
Frequency (Hz) Frequency (Hz)
Audio measurement circuit
frequency characteristics
~ o L
g 11 \
~ /]
= M,
: 7 A
-20
: / \
8
=
S /
~a0 /
-60

100 "

Frequency (Hz)

BN 8382383 0005714 333 WA _72 -



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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