SONY. | CXA1184M/N

Low-voltage FM IF Amplifier

Description Package Outline Unit: mm
CXA1184M and CXA1184N are designed for CXA1184M
FM communication devices. They incorporate a 20 pin SOP (Plastic)

paging system, mixer, IF limiter, FM detector,
operational amplifier, comparator, and others.
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Features 20 14 T
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* Low operating voltage 1.0tc 4.0V RAAARARRAN a:f;i ¥ 6.
¢ Low power consumption 2 mA at 1.5V ';‘,‘“g 3
¢ Built-in power source voltage monitor. Q 1
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Applications Das*oat ! laer ozbhsl

IF Amplifier for Paging System Receiver

Structure Ty
Bipolar silicon monolithic IC | J—
Absolute Maximum Ratings (Ta = 25°C) SOP-20P-LO1
¢ Supply voltage Ve 10 V |eXA1184N
e Operating temperature Topr —20to +75 °C 20 pin VSOP {Plastic)

s Storage temperature Tstg -65to +150 °C
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Recommended Operating Conditions RRARBAIE
e Supply voltage Vee 1.0t0 4.0 \% o
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Note: *The dimension with an asterisk does not
ngclude residual resin.
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SONY. CXA1184M/N

Pin Description

No. Symbol Equivalent circuit Description
Vee
1 0sC1 Those pins are connected to the extarnal
@ AN parts of an oscillating circuit.
"1 The oscillator is an internally-biased Colpitts
@ type with the collector, basse, and emitter
connections at Vcc, pins 1 and 2
respectively.
2 0sC2
GND
3 MIX OUT Mixer output pin. Connect 8 455 kMz ceramic
filter between this pin and the IF IN pin.
4 Vo Vee pin.
5 IF IN Input pin for the IF limiter amplifier,
@ 3 o Connection pin aof the bypass capacitor for
& \F P1 s " — the IF imiter amphfier. Connect a capacitor of
@ Wy ® about 0.047 u4F between this pin and ground
{or Vcc).
Vee
Connection pin of the bypass capacitor for
7 IF P2 the IF limiter amplifier. Connect a capacitor of
- about 0.0474F between this pin and ground
5— {or Vee).
L GND
Vee
-4
1'
Connected to a quadrature detector phase
8 Qo O shifter.
®
GND

m £382383 0005751 205 -|_
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CXA1184M/N

SONY.

Pin Description

No. Symbol Equivalent circuit Description

Vee

9 DET QUT Recovered signal output.

@®
10 A1 IN @ Input pin of inverting OP amplifier A1,
Vee
11 Al OUT @-g Qutput pin of OP amplifier A1.
GND

input pin of OP amplifier A2.

12 A2 N

GND

Input pin of the comparator.
13 COMP IN This pin is internaily connected to the output
ot OF amplifier A2,

14 NRZ NRZ {Non Return Zero) output pin

B 5382383 0005752 14l HH - 110 -
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SONY:.

CXA1184M/N

Pin Description

No. Symbol Equivaient circuit Descrniption
Vee
15 SENSE Voltage control pin for external bias supply.
GND
Vee
|_" Supplies bias voltagse to external circuit
16 veout . transistors and others
GND
Reduces IC power consumption.
17 BSV Lowering pin voltage below O 35 V stops IC
operation.
GND
Output pin for Low Voltage Alarm (LVA).
1B LVA Y § The pin turns to high impedance when power
voltage drops below 1.05 V.
GND
19 GND Ground pin
Vec
s
-2
20 RF N @ Mixer input pin
—
)
— GNO
111
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SONY. CXAT184M/N

Electrical Characteristics

Vee=1.8V, Ta=25°C, fs=21.7 MHz,
fmop =256 Hz, foiv=2.3 kHz, AMMOD30%

Item Symbol Condition Min. Typ. Max. Unit
Power consumption {during operation) Icc Test circuit 1 1.2 2.0 25 mA
Power consumption (dusing battery saving) lees T%slt:(i;zui\tl ! - - 20 A
Input for ~3 dB Limiting Vi (LIM) Test circuit 3 - 7 - dBu
AM rejsction ratio AMRR oin = 5008k 25 - - dB
OP smplifier input bias current IBiaS Test circuit 2 - 30 100 nA
OP amplifier open loop gain Av Test circuit 4 45 60 - dB
OP amplifier output voltage amplitude Vo Test circuit 5 0.25 - — Vp-p
Comparator hysteresis width VTw Test circuit 6 30 40 5.0 mV
NRZ* output leak current ILNRZ Test circuit 7 - - 5.0 T}
NRZ* saturation voltage VsSATNRZ .Irs:;: :nfggt‘u; - — 0.4 v
VB output current lout Ve=0.8v 0.1 - - mA
VB output voltage veourt Test circuit 9 0.95 - - Vv
Sense voltage Vsen Test circuit 9 86 100 118 mvV
LVA thrashold voltage VemL Tast circuit 10 1.06 1.10 1.15 \
LVA hysteresis width VPMTH VeMH - VeMmL 40 50 70 my
LVA output leak current ILLva Test circuit 7 - - 5.0 kA
LVA saturation valtage VsATLVA Test circuit 8 - - 0.4 v
Recovarad signal voltage VDET Test circuit 3 10 — - mVrms
BSV high level VTHBESV 0.95 - - v
BSV low ievel VTLBSY - - 0.35 v

*NRZ: Non Return Zero

B 5382383 0005754 Tl WM - 112 -
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SONY.

CXA1184M/N

Electrical Characteristics Test Circuit
1) 2)

3) 4)

5)

B A382383 0005755 950 WA _ 113 -

Downloaded from Elcodis.com €electronic components distributor



http://elcodis.com/parts/6181818/cxa1184m.html

SONY. CXA1184M/N

7) 8)

200x A

2004 A

9) 10)

Vee
1.5V

$|
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SONY: CXA1184M/N

Test Method

Input for —3 dB Limiting VIN (LIM)
Use test circuit 3. Apply a signal with the following characteristics to SIG IN.

Signal frequency: fs = 21.7 MHz
Modulation frequency: fmMOD = 256 Hz
Frequency deviation: foiv = 2.3 kHz
Signal level: VL = 40 dBp

Here, the value of VAC is specified as VAC1. Next, the signal level VL is changed to 19dBy and
VAC value is hence specified as VAC2.

20 log %ﬁ% < 3d8

AM rejection ratio (AMRR)
Use test circuit 3. Apply a signal with the following characteristics to SIG IN.

Signal frequency: fs = 21.7 MHz

Modulation frequency: fMOD = 256 Hz

Frequency deviation: foiv = 2.3 kHz
Signal level: VL = 40 dBy

Here, the value of VAC is specified as VAC1. Next, AM is modified to:

Modulation ratio: AMMCD = 30%

Modulation frequency: fMOD = 256 Hz

and the VAC value is hence specified as VAC2.
AMRR = 20 log x:g; > 25 dB

Recovered signal voltage VDET
Use test circuit 3. Apply a signal with the following characteristics to SIG IN.

Signal frequency: fs = 21.7 MHz
Modulation frequency: fMOD = 256 Hz
Frequency deviation: foiv = 2.3 kHz
Signal level: VL = 50 dBy

Here, the value of the pin-9 output voltage is expressed as VDET.
OP amplifier output voltage amplitude Vo (OP)

Use test circuit 5. If output voltage V is expressed as V1 when VIN is 0.1 V, and as V2 when
VIN is 0.3 V, it follows that:

Vo = V1 — V2

M 8382383 0005757 723 M _ 115 -
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SONY. CXA11B4M/N

Comparator hysteresis width VTw
Use test circuit 6.
Vary VIN between 0.1 to 0.3 V.
Specify VIN voltage, as V1 when (C) voltage changes from low to high.
Similarly, specify VIN voltage as V2, when (C) voltage changes from high to low.

Therefore: VHY VTw = V1 — V2

LVA threshoid voitage VPML and recovery voltage VPMH
Use test circuit 10.
Vary power voltage Vcc from 1.3 to 0.95 V.
Specify Vcc as VPML, when (C) voltage changes from low to high.
Similarly, specify VCC as VPMH, when {C) voltage changes from high to low.

Design Reference Values
Ta=25°C, Vec=1.4V

Itermn Symbol Condition Min. Typ. Max. Unit
Mixer input resistance Rin (MiX) 1.3 1.6 1.9 kQ
Mixer input capacity Cin tMix) - 4.0 - pF
Mixer output resistance RouTt (MIx) 1.44 1.8 2.16 kQ
IF input resistance RN (1) 1.44 1.8 2,18 kG
IF gain stability Gs oF) Ta = =20 to +80°C - +6 - dB
Detector output resistance Rourt ap) 1.28 1.8 2.0 kQ
OP amplifier max. input voltage VINMAX - - 0.39
OP amplifier min. input voltage ViNMIN 0.05 - -
Comparator max. input voltage VINMAXCOMP — — 0.39
Comparator min. input voltage VINMINCOMP 0.05 - -
OP amplifier off-set voltage Vors - - 3 mvV

BN 43582383 0005758 bbT HE o
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SONY. CXA1184M/N

Application Circuit

TO RF AMP TO ST mMix TO 2nd MIX

4

O BATT S
0 DATA
—Q Auplo
O LVA
-0 vee
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SONY. CXA11B4M/N

1) Supply
This IC incorporates a regulation and is designed to operate steadily on a wide range of supply voltage

from 1.0 tc 4.0 V.
Decoupling on the wiring to the supply pin (pin 4) should be done as close to the pin as possible.

2) Oscillation input
Oscillation input method
a) Using pins 1 and 2, input self-excited oscillation signals through the composition of a Colpitts
type crystal oscillating circuit,
b) Input local oscillation signals to pin 1 directly.

T =

T Ceramic filter

»—I[]ll—(
i

Vee
Ceramic filter

From LOCAL SIG

Fig. 1

3) Mixer
This IC's mixer is of the double balance type. Pin 24 is the input pin. Input through a suitable align-
ment circuit. Input impedance is at 1.6k{. The mixer output features a built-in 1.6k(l load resistance

at pin 3.

4} IF filter
The filter to be connected between this IC’s mixer and the IF limiter should have the following
specifications.

I/O impedance : 1.6kl £10%
Band width : Use according to application

BN 4382383 0005760 218 MM - 118 -
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SONY. CXA1184M/N

5) IF limiter
The IF limiter of this IC features a gain of about 100 dB. To this effect, the following points should
be considered for the wiring connecting IF limiter input pin (pin 5) and decoupling capacitor pins (pins
6 and 7).
al Wiring to mixer output (pin 3} and IF limiter input (pin 5) should be as short and as far apart
as possible to avoid neutral interference.
b) Connect a decoupling capacitor to IF limiter IF P1 (pin 6} and {F P2 (pin 7).
Here the decoupling capacitor should be positioned as close as possible to each pin and the
wiring be as short as can be.
¢) As IF limiter autput shows at QD (pin 8), keep the wiring connected to QD pin,R, L, C and the
ceramic discriminator as short as possible. Interference to the mixer output, IF limiter input and
others must be kept to a minimum.

(3) @ ") = (T 'O (O
ﬁ ! -1 —_ - —-pw
] l\r : F T 1 :r- o2
Vee 1 T T T T3
: p————— —; : - —J
| ! oo
Wiring as short and as far apart as possibe As short as possible
Fig. 2

6] Detector

The detector is of the quadrature type. To phase shift, either R, L, C resonance circuit or the ceramic
discriminator is connected to pin B.

The phase capacitor of the quadrature detector is built-in, FM (FSK) signals demodulated by this
detector have their high frequency components dropped by the LPF formed inside from CRs, to be
output at DET QUT (pin 9). DET QUT output impedance is about 3kQ.

For the CXA118B4M ceramic discriminator, CDB455C3 (Murata Production) is recommended.

T2 S
x T T T T T
L 1) DET QUTFUT L 1 DET QUTPUT
s a3 =
COIL
Ceramic
discriminator
Vee vee  CD4AS5C3
a) Coil b} Ceramic discriminator
Fig. 3

B 2342383 00057k 154 EE g9
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SONY. CXA1184M/N

7) OP AMP, NRZ OUT
This IC has 2 built-in operation amplifiers.
One of these operation amplifiers is connected inside the IC to NRZ comparator.

Making use of these operation amplifiers an LPF or the sort is made up to eliminate noise during
signal demodulation and input to the following NRZ comparator.

NRZ comparator molds the waveform of input signals to output them as square waves. NRZ
comparator output is an open collector.

Accordingly as CPU is a CMOS, in case the supply voltage differs, by following the method indicat-
ed in Fig. 5 direct interfacing becomes possible.

Ve 1.5V
VYee QB—]
Vee for CMOS IC

14 CMOS 1IC

NRZ
ouT

Fig. 5

8) VB SENSE, VB OUT
This controls the base bias of the external transistor. Pin 16 VB OUT can be used as the previous
amplifier 1st mixer bias.

9) LVA OUT

When supply voltage turns low this pin turns to High (Open). Output is an open collector and, similarly
as NRX OQUT, can directly drive CMOS.

This LVA setting voltage is at 1.1V *50 mV with hysterisis versus supply voltage.

Hysterisis width is at 50mV *+10 mV.

10) BSV
By turning this pin to low, this IC’s operation can be stopped.
This pin can also be directly connected to CMOS.
Consumption current with BSV is 20 uA (at 1.5 V) and below.

Fig. 6

BB £342383 00057k2 090 W - 120 -
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SONY,

CXA1184M/N

Output characteristics (dB)

4th LP Butterworth cascade MFB constant using OP1 and OP2 inside CXA1184M.

Mixer input signal vs Qutput characteristics
Input sensitivity

o]
~ 4 Length Butterworth Cascade MFB(G=4 STDHM
s8x 24K
-10 \Whe- AN
N, 1
W gy | 40P 2200p

\

A @HEw et 2k | 22k T
-20 x oop sy at

t, == A2 L—@
» 200mv ;; ¥ i |
=30 \\\ 200myY
fo2 15KHz, Ke18T 1000P
H\ e M —
—-40 10uH
e h-‘
D+N
—s N S¥O+N
Vco=1.5V, fmpp=1kHz
fowv=13kHz, 1s=21 7MHz \\
-60 —
M
20 -110 -0 -90 80 -70 -60 -%0 -40 -30 =20 -0

Mixer nput signal level (dBm)

W hoid

Ri c2 lc4

'—M::I-“ At Ao “fT
- C3 AZ _®

200mV IMMVI

f mon 256Hz

fe (-3dB) 400Hz
AlGain 1
A2Gain 4
R1 4 TKQ

R 2 47TKQ

R3 22KQ

R4 4 TKQ

R5 180KQ

R&6 33KQ

C1 0.0:2uF

c2 680pPF

C3 0.015uF

Cd 200pF
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SONY: CXA1184M/N

Supply voltage vs. Consumption Current Logical input level vs. Mixer conversion
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Input frequency vs. Conversion gain
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Package Name
Package name Features
Type - Package Tead il
Symbol | Description Maiienals | Lead pitch |Lead shape| 3¢ Pu
DUAL Through
DIP | IN.LINE 2'5(‘1’3(;‘;/"“ Hole | Z2-direction
PACKAGE Lead
SINGLE 2 54mm Through
SIP IN LINE P (100MIL} Hole 1-direction
PACKAGE Lead
Standard ZIP IN-LINE ' P Zig-Z Hole 1-direction
PACKAGE 18438 Lead
n-line
T PIN Through | Package
5 PG A | GRID c 2‘5(‘1’(’)‘0“;41“ Hole under
£ ARRAY Lead side
PIGGY | PIGGY C 254mm E};l;:ugh 2-direction
BACK BACK (100MIL)
Lead
SHRINK
Through
DUAL 1778mm .
SDIP | IN.LINE W Pl commy | lle | Zdivecton
PACKAGE
Shrink
SHRINK 1778mm Through
szp | ZGZAG Pl ™MD gge | Ldicection
IN.LINE Zg-Zag Lead
PACKAGE n-line 2
QUAD
1.0mm
FLAT Gull- ,
QFP L LEADED * g:;r::-xm Wing 4.direction
Standard flat PACKAGE
package SMALL
OUTLINE 127mm Gull-
SOoP L-LEADED m P (SOMIL) Wing 2-direction
PACKAGE
SMALL
Standard
OUTLINE 127mm
iﬂlrecc;:mer 501 J-LEADED 1l P (50MIL) J-Lead 2-direction
2" PACKAGE '
g VERY
g SMALL Gull-
VQFP | QUAD P 0 5mm 4-direction
Y FLAT Wing
-,‘:" PACKAGE
% VERY
Shrink flat SMALL Gull-
package VSOoP OUTLINE ‘ P 0.65mm Wing 2-direction
PACKAGE
THIN
SMALL 0.5mm Gull- . .
TSOP OUTLINE ' P {0 55mm) Wing 2-direction
PACKAGE
QUAD
FLAT 127mm . .
QF]J J.LEADED . P (SOMIL) J-Lead 4-direction
Standard chip PACKAGE
carrier QUAD Pack
FLAT 1.27mm ackage
QF N | Non-LeADED ’ €| oMy | Leadies | under
PACKAGE siae

*P Plastic, C -+ :-Ceramic
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