SONY

CXA1691M/S

FM/AM Radio

Description
CXA1691M/S is a one-chip FM/AM radio IC designed
for radio-cassette tape recorders.

Features
+ Small number of peripheral components.
* Low current consumption (Vce=3V)
FM: ID=5.3mA (Typ.)
AM: ID=3.4mA (Typ.)
+ Buill-in FM/AM select switch.
* Large output of AF amplifier.
Vce=6V, EIAJ output=500mW (Typ.)
when load impedance 8 Q

Functions

FM section

* RF amplifier, Mixer and OSC
(incorporating AFC variable capacitor).

+ IF amplifier

* Quadrature detection

* Tuning LED driver

AM section

* RF amplifier, Mixer and OSC (with RF AGC)

* IF amplifier (with IF AGC)

* Detector

* Tuning LED driver

AF section

+ Electronic volume control

* FM muting

Structure
Bipolar menolithic 1IC

CXA1691M CXA1691S
28 pin SOP {Plastic) 30 pin SDIP (Plastic)
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SONY CXA1691M/S

Absolute Maximum Ratings (Ta=25C)

« Supply voltage Vee 14 v

* Operating temperature Topr -10to+60 V

* Storage temperature Tstg -50to+125 V

* Allowable power dissipation FD 700 mW (CXA1691M}
PD 1000 mW (CXA1691S)

Recommended Operating Conditions
Supply voltage Vee 2t075 V (CXA1691M)
Vee 2t085 V (CXA16918)

Block Diagram

CXA1691M

FM/AF
AF Ripple AF DET AFC AFC IF FM AM BAND

GND OUT Vee FILTER IN  OUT AGC AGC GNDMETER NC IFIN IFIN SELECT

AM IF DET Al
bt —l TUNING METER
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FMAF

FM
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MUTE FM NF W¥OL AM AFC FM Re FM AM NC FM FE FM/AF
DISCRI 0sC 0sC ou RF RFIN RF IN GND FE QUT

CXA1691S

FM/AF
AF Ripple AF DET AFC AFC IF FM  AM  BAND
GND GND QUT Vce FILTER IN  QUT AGC AGC GNDMETER NC IFIN {F IN SELECT

AM IF DET AGC
‘i TUNING METEH}—|

AF POWER AMP — AM FE

FM IF

FM
DISCRIMINATOR

MUTE NC FM NF VOL AM AFC FM Re FM AM NC FM FE FM/AF
DISCRI osc OsC ou RF  RFIN RF IN GND FE QUT
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CXA1691M/S

Standard Circuit Design Data

(The pin numbers in the parenthesis are for CXA16918.)

Voltage (V)
No. | Symbol | Vee=3V | Vcc=6V Equivalent circuit Description
FM | AM | FM | AM
]
MUTE ojJojo0]|oO
(1)
2 |FM Phase-shift circuit
2.18(2.704.88(5.43 Tk Connect ceramic
(3) | DISCRI o
1.2k discriminator
3 Negative
(4) NF 1.5]115(3.0)3.0 feedback pin
27 | AFOUT |15 | 15 |3.0 30 Power amplifier
(28) output pin
4 |voL 20k Connect variable
5) | CONT 1.25|1.2511.25(1.25 resistor for electronic
volume control.
80k
GND
M -
S | AMOSC [1.25(1.25(1.25(1.25 3.6k AM local oscillation
{6) circuit
6 . p AFC variable
N AFC 125 1% (8) capacitor pin
1.25V ;
8 | REG @—HI—i(HEG) Regulator pin
© | out 1.25|11.2511.25[1.25 1.25V (Typ.)
7 | FMOSC [1.25[1.25(1.25]1.25 FM local oscillation
(8) circuit
3p
9 |FMRF {1.25]1.25(1.25|1.25 @ — Connect FM RF
(10} tuning coil
8k
(1:2;) FMRFIN| 03| 0 |03 ] 0 9%, FM RF input pin
€O
(11% AM RF N 1.25|1.25{1.25 | 1.25 Ve AM RF input pin




SONY CXA1691M/S
Voltage (V)
No. | Symbol | Vco=3V | Voe=6V Equivalent circuit Description
FM [ AM | FM | AM
1
(12) NC 0 0 0 0
13 | GND
(4| Feenpy] O | O[O | O
. L Aam | [ M | IF output pin of
14 | FWAM 1 26| 0.2 |0.36] 0.2 FM and AM.
(15) | FE QUT ,
220 Connect IF filter
19
Vee
FM and AM bands
selection switch pin.
15 | BAND During GND it
(16) | SELECT 084 0 1088} © becomes AM and
during open it
becomes FM.
GND
(}% AMIFIN| 0] 0|0 o O : Input pin of AM IF
17 .
FMIFIN [1.30] O [1.830] © Input pin of FM IF
{18) 360
‘%—GND
18
(19) NC 0 0 0 0
1.25V x4
19 Meter drive circuit
(20) METER [16] 164545 N (For tuning indicator)
| GND
20
(21) GND 0 0 0 0




SONY CXA1691W/S
Voltage (V)
No. | Symbol | Vce=3V | Vce=6V Equivalent circuit Description
FM | AM [ FM | AM
AFC pin of W band.
21 | AFC During AM,
(22} | /AGC 1:25/1.4911.251.49 it determines time
constant of AGC.
AFC pin of J band.
22 | AFC During AM,
(23) | /AGC 1:2511.2511.25/1.25 it determines time
constant of AGC.
éi) DETOUT|1.25| 1.0 [1.25] 1.0 Detection output pin
11k
® P lif
24 ower amplifier input
AF IN o|lof|jo0]| O :
(25) 75KS pin
-f'%—i)‘:)
17k
25 | RIPPLE @+ o
(26) | FILTER 2.71|2.71| 54 | 54 i £ 73k l‘ﬁ l‘\ Ripple filter
EEQOk
26 .
Vee 3.0[30|60 |60 Power supply pin
(27)
28 | aND olo|ofo Power GND
(29)

* The pin voltage of pin 6 during AM, it is the same pin voltage of pin 22 (23) during J BAND and is the same pin
voltage of pin 21 (22) during W BAND.
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Coil data

AM OSC

@
o3¢S
®

AM IFT

FM RF

FM OSC

2@
Co (pF) Qo Number of widings (t)
@ 1103 1to3 1to2 2t03 4t06
O 180 90 111 35 7
Equivalent to 21K7-H5 R12-8558A. Mitsumi Electric Co., Ltd.
or 7MC-7789N TOKO Co., Lid.
j— #4mm

Core diameter ¢ 0.06mm 2UEW

L (uH) Qo Number of widings (t)
FkH2) | s | 1103 [ T3 | 4106
796 270 125 107 29

Equivalent to L-6K7-H5 R12-1684X. Mitsumi Electric Co., Ltd.

or 7TRS-8441X TOKO Co., Ltd.

Core diameter ¢ 0.07mm UEW

T ¢ 0.6mm 4.5t

AM bar antenna

(88 to 108MHz) Soshin Electric Co., Ltd.

3
Primary
o o
Secondary
BPF PFWES
CF1 SFU-4558B
CF2 SFE10.7MAS
CF3 CDA10.7MCH

f (kHz)

L (#H)

Primary

Secondary

796

650

g1t

20t

Murata Mfg. Co., Ltd. Or BFCFL-455 TOKO Co., Ltd.
Murata Mfg. Co., Ltd.
Murata Mig. Co., Ltd.
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CXA1691M Evaluation Board
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Pattern

Parts layout (mounting side)
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Example of Representative Characteristics

AM FE+F+AF Input-output characteristics

0
// S+N
=10 \
f = 1600kHz
20 fmod = 1kHz 30%
—_ 0dB = 50mW (RL =8 Q)
oy Vvee = 6Y
2 -30
©
z \
- N 7
8 —40 \_____‘_—__
"——-._________- . 6
-50 L 5
\ Meter current I 4
Pa
80 3
// \ / 2
v Distortion
~70 T ! i
/ I 1
0 10 20 30 40 50 60 70 B0 90 100 110 120
Input signal level (dB V)
FM FE+IF+AF Input-output characteristics
0
/f S+N
-10
t = 100kHz
-20 fmod = 1kHz 22.5kHz dev
— 0dB = 50mW (RL=8 Q)
9 \ vee = 6V
% -30
5 AN
8 —40 A 7
\ 1s
—50 ~ Meter current // 5
\ N __// 14
~60 X 3
/ fe
70 Dist?nion _—— 1
1
0 10 20 30 40 50 60 70 80 90 100 110 120

Input signal level {dB u V}

Distortion (%) & Meter current (mA)

Distortion (%) & Meter current (mA)
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CXA1691M/S
Package Outline Unit : mm
CXA1691M 28 pin SOP (Plastic)
375mil  0.6g 375mil  0.7g
1883 238 17588
LI
28 15 615 4] 19
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CXA1691S 30 pin 8DIP (Plastic)
400mil  1.8g 400mil
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