SONY.

CXA1343M/N

Low Power FM IF Amplifier

Description
CXA1343M,”N are single-chip ICs for FM
Radio such as CELLULAR mobile, etc...

Features

e |t includes the all the functions needed to
the cellular mobile such as second mixer, FM
detecting circuit, RSSI ( Received Signal
Strength Indicator) etc...

® Built 1n gain adjustable AF amplifier and built
in RSS! output buffer for low impedance
output. (AF out 3.0V MAX, RSS! output 1mp.
=£100Q)

e it has wide operating voltage (4.5 to 9.5V)
and low current comsumption.{lcc = 5.7mA
typ., at Vee = 5V)

et has wide RSS|I range and excellent
temperature characteristics.

e Very small package 24 pin SOP,/VSOP

Functions

e Second mixer and oscillator
e |F amplifier and limitter

® RSS! output buffer

® FM detecting circuit

e Gain adjustable AF amplifier

Structure
Bipolar silicon monolithic IC

Absolute Maximum Ratings (Ta=25°C)

e Supply voltage Vee 17
¢ Operating temperature Topr
® Storage temperature Tstg

e Allowable power dissipation Po 780
500

Recommended Operating Condition

¢ Supply voltage Vee 45 to 95
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Block Diagram and Pin Configuration (Top View)
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Pin Description

Voltage . . .
No. Symbol Equivalent circuit Description
0 Y (Typ.) Q ircui P
1 GND1 . .
2 GND2 ov Grounding pin
Vet )
£+ l 230K 3ok Connect a crystal oscillator to
r—il—;g; compose a Colpitts type oscillation
3 QSC IN 3.ov 0 circuit.
4 0osC OUT| 23V In case of using an external
©) oscillator, input a signal to pin @
X K $23k 345K and connect pin @ to Vcc.
7r i i ™Y
5 Vee2
g Vel 5.0V Power supply pin
Ve Vee
{ Input pin of mixer.
7 MIX IN1T 1.2V 17K 17K In case of using a single input,
8 | MIX IN2 | 1.2V i connect pin to GND with
capacHtor.
9 INV IN 2BV Inverse mpu‘t‘ pin of the audio
output amplifier
Vee  vee
QOutput pin of the FM-detected
signal . Amplifier gain can be
10 ACL)JL?.:.O 2.5V 100 adjusted by connecting  an
(10) appropriate feedback circurt
between this pin and pin @.
Ve vee
RSSI output pin.
QOutput voltage is corresponding to
R :
" SSl OUT -~ the level of signals input to the iF
and LIM amplifiers.
VEC vee
Time constant pin for RSSI.
Current output s converted Into
12 RSSI TC voltage by connecting an
appropriate R, C paralle! cireuit.
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No. Symbol \2(13]:29)9 Equivalent circuit Description
Vee Vee
3v |
aox Input pin of quadrature detecting
13 |QUAD IN| 233V circuit. o
Connect a resonance circuit
— between pin @ and .
i4 |LIM OUT | 1.7V Output pin of limiter.
Vee Vee
17" (UM DEC2| 1.7V Input and decoupling pin of
) limiter.
:g LIlI\-/IIMDllEh(‘n ::x Connect pin @ and @ to GND with
) capacitor (0.01 to 0.047 uF).
20 IF OUT 1.8V Qutput pin of IF amp.
Vee Vee
o1 IF DEC2 1.6V Input pin and decoupling pin of IF
) amp.
gg !FIFD:Eh(l:I }gx Connect pin @ and @ to GND with
: capacitor (0.01 to 0.047 pF).
24 |MIX OUT| 3.8V | ) Qutput pin of mixer.




CXA1343M N

SONYs

o} OEt | 001 | 08 S0z souepadw ndino SS9l
A 022|681 |05l | 9 wapOZ — ‘ZHAGSY * SNIA SHA H ebejjon Indino 1SSk | Gl
A G50 | OP'0 | G20 | 9A WHP0L — "ZHAGSY : PNIA SA 7 ebejoA ndino |SSiF | ¥l
o] 0l | =AD #0Z | eouepedwy indino opny | g1
AG'Z = Inojy W4 ZHAL = v} ‘
% _. SA '‘A3A 1BNIpY ‘BAC=TH ‘L =AD wgp0Z — ‘ZHISSE ¢ SNIA 9s 'sS vaA UORIOISIP Indino opny | Z|
- -1 Yy = W4 ZHAL = ¥4 . e8e}|oA
d-dA 0€ | SA O¥2=1H L=A9 WEDOZ — ‘ZHAGGY © SNIA 95 'SS | YWA | 1hmno WNWIXewWw oipny i
=14 ‘1 = WY %08 =C0OW ZHXL = ¥4
apP Ot | SA OA2=Td 'L =A9 WGPOZ — ‘ZHAGSY : SNIA SsS vuv HYWY indino olpny | Q|
ap or | SA OAZ=1d '| =AD 1 PNS NS ndino opny | §
gt e Wi ZHA8 F = A3Q ZHAL =V}
SULIAW| GPZ | GBY | SSL | SA OAc=d "I =AD WEPOZ — ZHISSE : SNIA as YOA ebeijon 3ndino oipny | 8
adAW | OFS | OLS | 00S | YA wapeeg — ZHAGSY : SNIA E0A ebejjoA INdino Jspwin | L
apP vL L 2L | 0L | YA wgPo6 ~ ZHAGGE : SNIA £OA ulet efejjoa el | 9
ap 8 | 9 | ¥E | EA wgpos — ZHAGSK * PNIA COA uled afejjon dwe 4| | g
ap S o | s~ | 2A SULAWGEZZ = 89P0 ZS ‘IS LOA | e6ejjoa jndino Joje|jiosg | ¢
wappl ZHWSSH'08 : ENIA
. . 8JON 885 ora - juiod
wap SP-(09-| A ZHIGSY = LN} ”Hﬁmﬂwmm mu"» LN Buidenssul J8plo pIg €
‘@ ud jo [9Aas| ndul jusuodwod . s
ap | zz | 0z | 81 | ‘A ZHIASSY 4O [9A9] INAINQ c_“mﬂoow w._.“u_m_mw.mm m”_» DA |  UIBB UOISIBALOD JOXIN | Z
ZHNGSY = LNOy
vw [ g7 26 | 1t L 20 juannd uofdwnsuod) | |
- . . jutod g 4 NQ suin} .
Hun | xepw ) dA] | Ui 158 Feway ON ‘leutis 1ndu) YOIUM MS [OQWAS way| ON

SWIAWGEZZ = WEPO

(3IN0JID 1S9 SOnsUeIORIRYD [BOLIDB|T BYl 88§ AG = A ‘D, GZ =el)

sansidaldRIeyy) |28




SONY. CXA1343M,/N

Note) Definition of the 3rd order intercepting
point. The 3rd order intercepting point is %
determined by the input level of pin @
at the tangent intersection of A and B.
A and B is 455kHz component in case of
 and 2. In case 1, Vint is BOMHz, Vinz is
terminated by 50 Q and Vina is 10dBm
80.455MHz. In case 2, Vin1 is 80.06MHz,
Vinz is 80.12MHz (level of Vint and Vinz
is equal) and Vina is 10dBm 80.455MHz, .

Input level —

Qutput level —

3rd order intercepting point

Electrical Characteristics Test Circuit

cx 51 Viks
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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 between
pin @ and @. In addition, it is possible to apply a local oscillation signal to pin @ from the
extaernal 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 3. The limiter amplifier output is phase-
shifted by LC resonance circuit, etc., and audio signal is output from pin 0 after being

quadrature detected.

LC
Ceramic filter Ceramic filter resonance
.]. [ circuit
MIX OUT :-r_ IF IN
LiM OUT QUAD IN
L| FM DET
LPF

REG [«—— | Rss|

1
—+ \E-—H
]
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/g\ f!\ Q]s} N D)—)

L

N () Iy
(L—2) 3) 7 8 3 2
0SC IN 0sC ouT
MIX N1 RSSI TC

] Current to
Cr-ystél Matchin AUDIO RSS! voltage

osr.:ullat'lon circuit output  output conversion
circuit circuit

1ST IF

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

circuit.
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Application Circuit
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Note on Use

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

. Decouple pin ® (Vecz) and ® (Veer) 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.

2 R

Notes on Application

1) Power supply

The CXA1343M /N have a voltage regulator & O,
within the IC, so thesa have wide operating power 100uH 100
supply range (+45 to +9.5V; Typ: 5.0V). There

is little change in characteristics in the operating 001 Vec =001y
range. Decouple pin ® (Veee) and ® (Veer) with L l l 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.

+3 “
e | /| {
E . ﬁ P :
..... 1. Tank circuit E :’ / : i
R !
AR
b/ ! lfla ! - 1
7 fxl.;r:ll ] SI'xt.:Ial
) L7
45K 2 = ! ¢ |
8 f | |
9 ] | [
(&)
T | | / |
—)
¥ — Crystal —-— Tank circuit

Colpitts type crystal oscillation circuit Reactance characteristics
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3

4)

5)

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

® The paraliel resonance frequency (fs) of the tank circuit should be smaller than the 3rd
oscillation frequency (3fxa) and the serial resonance frequency (fa) should be smaller than
the basic oscillation frequency (fxwal) (3fxta > s, fxea > fa).

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

e The ft of the amplifier (Tr) should be sufficiently larger than 3fxal

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

oscillaticn 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 830mVrms (Typ : 500mVrms).

Mixer

Mixer of the CXA1343MN is a double balance type. Input ports are pin D 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.

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

Phase shifter

Input to pin @ to shift the phase of the limiter output (pin @) 90° by the RLC parallel
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.

LIMOUT QUAD IN

RLC phase shifter
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6)

7

Audio output

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

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 0dBm (2.24 u to 224mVrms). The power supply and temperature effect
little on output current. Howaver, 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 2. The RSSI maximum output current
is approximately 60 pA (Typ:45 pA) and the allowable maximum voltage (recommended
maximum voltage) is Vec — 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 RSSI| 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.

VRss1

Current to voltage conversion with resistance of RSS| output

=

Correction

. Qtfset

Input level Input level

Offset correction of RSS| output voltage
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Mixer 1,70 characteristics
and the 3rd order intercepting point
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Audio 170 characteristics RSSI charactaristics (MIX IN.~RSSI OUT)
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Package Name

Package name Features
Type - Package Tead pall
Symbol Description Matenal# | Lead pitch |Lead shape| Jo3 PO
DUAL Through
DIP IN-LINE 2'5:1?&11.) Hole 2-direction
PACKAGE C Lead
SINGLE Through
SIP IN LINE P 25&“;&11-) Hole 1-direction
PACKAGE Lead
ZIG ZAG 2 5:1?(;?“]” Through
Standard Z1P IN-LINE ' P Zig-7 Hole 1-direction
PACKAGE '8°cag Lead
in-line
T PIN Through | Package
£ PGA | GRID C 2'5(‘1’{’)‘0“;1“) Hole under
k= ARRAY Lead side
PIGGY | PIGGY c | 254mm E“l““gh 2 direction
BACK | BACK (100MIL) oe
Lead
SHRINK
Through
DUAL 1778mm .
SPIP | IN.LINE W Pl aommy |l | Zdirecton
PACKAGE
Shrink
SHRINK 1 778mm Through
SZIP ZIG-ZAG P (7OMIL) Hole 1-direction
IN-LINE Dg-Zag Lead
PACKAGE n-line
QUAD
1.0mm
FLAT P Gull- .
QFP L LEADED ” C ggg::‘m Wing 4-direction
Standard flat PACKAGE
package SMALL
OUTLINE 1 27mm Guil-
SOP | L LEADED “ Pl oMLy | Wing |Zdmection
PACKAGE
SMALL
Standard
OUTLINE 127mm
3$lre§::: ] 50] I.LEADED 1 P (50MIL) J-Lead 2-direction
a | P PACKAGE ‘
5 VERY
g SMALL Gull.
VQFP | QUAD P 0 5mm 4-direction
8 FLAT Wing
..E PACKAGE
@ VERY
Shrink flat SMALL Gull-
package VSOP OUTLINE - P 0.65mm Wing 2-direction
PACKAGE
THIN
SMALL 0.5mm Gull- . .
TSOP | GUTLINE ' Pl {055mm) Wing | Zdirection
PACKAGE
QUAD
FLAT 127mm . .
QF] J.LEADED . P (S0MIL) J-Lead 4-direction
Standard chip PACKAGE
carrier QUAD
Package
FLAT 1.27mm
QF N NoN.LEADED ’ €| omiLy | Leadless "':lde'
PACKAGE sige
%P . Plastic, C - --Ceramic




