SONY CXA1691M/S

FM/AM Radio
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Description CXA1691M CXA16918
CXA1691M/S is a one-chip FM/AM radio IC designed 28 pin SOP (Plastic) 30 pin SDIP (Plastic)

for radic-cassette tape recorders.

Features
+ Small number of peripheral components.
*» Low current consumption (Vcc=3V)
FM: Ip=5.3mA (Typ.)
AM: ID=3.4mA (Typ.)
+ Buill-in FM/AM select switch.
» Large output of AF amplifier.
Vee=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 1C

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any palents or other rl?hl Application circuits shown if any, are typical examples illuslrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of e use of these circuits.
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SONY CXA1691M/S

Absolute Maximum Ratings (Ta=25C)

« Supply voltage Vee 14 v

+ Operating termperature Topr ~10to+60 V

* Storage lemperature Tstg -50to+125 V

« Allowable power dissipation PD 700 mW (CXA1691M)
P 1000 mW (CXA1691S)

Recommended Operating Conditions
Supply voltage Vee 2t075 V (CXA1691M)
Vee 210 8.5 V (CXA16918)

Block Diagram

CXA1691M

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

AF
GND OUT Vee FILTER IN  OUT AGC AGC GNDMETER NC IFIN IF IN SELECT
28—27—26—(25—(24—23—{22— 2 1)—20—{19—{(18)—(17—(18 15
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AM & —[TUNING METER
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FM IF

FM __l
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CXA1691S

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

AM IF DET AGC
& ‘|TUNING METEH}—'|
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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 | Vec=3V | Vce=6V Equivalent circuit Description
FM [ AM | FM | AM
]
MUTE 0 0 0 0
(1
2 |FM Phase-shift circuit
2.18|2.70|4.88|5.43 Tk Connect ceramic
(3) | DISCRI onnec
1.2k discriminator
3 ' Negative
(4) NF 1.5115(3.0)3.0 feedback pin
27 | AFOUT |15 | 15 |3.0 30 Power amplifier
(28) output pin
4 |voL L 20k Connect variable
(5) | CONT 1.251.25/1.25(1.25 I resistor for electronic
L volume control.
$80k
) L GND
A -
5 | AMOSC |1.25(1.25[1.25(1.25 3.6k AM local oscillation
(6) circuit
6 * * AFC variable
(7 AFC 125 1.25 (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 IFMRF |1.25{1.25[1.25]1.25 O H Connect FM RF
(10) tuning coil
8k
(}g) FMRFIN[ 03| 0 |03] 0 Caw FM RF input pin
19
(11% AM RF N 1.25|1.25{1.25 | 1.25 Ve AM RF input pin




SONY CXA1691M/S
Voltage (V)
No. | Symbol | Vcc=3V | Vce=6V Equivalent circuit Description
FM | AM | FM | AM
11
(12) NC o000
13 | GND
14y FEanD)] © | O [ © | O
. | am | [ M | IF output pin of
14 | FM/AM 0.36| 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 0.84) 0 [0.88) © becomes AM and
during open it
becomes FM.
GND
(}% AMIFIN| 0] 0|0 o O I Input pin of AM IF
17 ' EMIFIN |1.30] 0 [1.30] 0 Input pin of FM IF
(18) 360
‘%—GND
18
(19) NC 0 0 0 0
1.25V X3
19 Meter drive circuit
(20) METER | 16|16 | 45|45 N (For tuning indicator)
. GND
20
(21) GND o|lojJo| o




SONY CXA1691W/S
Voltage (V)
No. | Symbol | Vcc=3V | Vce=6V Equivalent circuit Description
FM | AM | FM | AM
AFC pin of W band.
21 | AFC During AM,
(22} | /AGC 1:25/1.49/1.25/1.49 it determines time
constant of AGC.
AFC pin of J band.
22 | AFC During AM,
(23) | /AGC 1:25/1.2511.251.25 it determines time
constant of AGC.
éi) DETOUT|1.25| 1.0 [1.25] 1.0 Detection output pin
11k
® P lif
24 X4, X4 ower amplifier input
AF IN o|lof|jo0]| O :
(25) 75K pin
82
[—-GND
+ T
S 17k
25 | RIPPLE @+ o
(26) | FILTER 271|271| 54 | 54 i <73 l‘ﬁ l‘\ Ripple filter
EEQOk
26 .
Vee 3.0[30(60]|6.0 Power supply pin
(27)
28 GND o(o0 |00 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.



CXA1691M/S

SONY

ATL=ATIGPO
440 eNIA
ap | z2 gL 8 ZHY)L ‘WapoZg—=vNIA | 3A (g |—|—{—|—-|V]| vaAa [eAal Bunnpy |S1L
NdINO AWOS 1o} [9Aaa] Bunnpy
ZHH L ‘wgpOg—=rNIA
% | g2 | €0 | — ZHWZ'OL ‘ATIgPO9=eNIA | IA 8| —|—|—|—{ V| eaHL 10J0B} UOIJOISIP OIpNY |1l
MUWOS Jo Indino 1o} 10108} UOIUOISI
. ZH| | ‘WGPOE—=PNIA .
ar | 9¢ | g1e| 22 ZUNLOL ‘Avigpog=enip | 3A g|—|{—|—|~|v]| ?AD ureb aBeyoa opny el
o . . A8'2=00A (QOWN %08 ‘ZHM L) 10)0¥)
oo 02 ) 90 ZHpi0g9) ‘Atigpgg=anip | A (Y IV 818V V) EQHLT o0 indino wonosiep wy | 2
) . . (QOW 2%0¢ ‘zHpiL)
w ! - uaung Ja)swW
v 0L | 08 | €1 ZHDISSY ATIGPSE=ENIA Wi viv| v V|V zdl } W AY |11
(QOW %08 ‘ZH3 1)
: _— SA3| 1N S
SWIA | SSI | 522 | 68 2hdicsy ‘Arlgpeg=enin | OGN (Y [V |V Y v| €QA |9A3] Indino uoyoslep Wy (0L
wgpye— st indino
ATigp | g 02 | ¥b | (QOW %0¢ zrpiL) ZHNSSy usumenia | GA |V [V [V |~ |V ¥ ] €AD uieb ebeyoa 4) Wy | 6
ar | ez 22 | Gi ZHY099L ‘ATIPO9=2NIA | gA |V |V v VY|V |v]| 2AD ureb abejjon pus ol Wy | 8
Yw | 0L | §¢ | 81 ZHWL 0L ‘ATIPOY=ENIA W viglv|—=[—|v Lal WauNo 12w WS | 2
. ) (A3A ZHMSL “ZHAIL) 10]08}
% | 02 | €0 | — ZHWZ 0L ‘Argpos=enia | AN |V |8 |V | = |~ |V | LOHL | yonioisip indino uonosiep pg | 2
(A3Q ZHAS 22 ‘ZHAL)
ATigp | ¢ v2 - ZHNL'OL 'ATIGPO6=ENIA | aA v |8 |V |—|—iv! zaA [8A8] 88U JI WL | S
wol umop gpe uied e je |8A9I=ENIA
. (A3Q zHA5°22 “ZHiL)
SWIA | SSL | §°42 6¢ ZHWZ'0L ‘ATGPOB=ENIA anA viglvi—|—|v LaA 1eas| Indino vonoaep K4 | +
ar | or 6 | 2¢ ZHNOOL ‘ATIGPOP=INIA | VA vig|v|v|g|v| 1AD ureb afeyoa pus oy Nd | €
v oyl | 02 | — N4 ‘feubis oN v viglv|v|g|Vv zal JUSUND RN2ID N | 2
Yw | 00k | ¢ | — Wy ‘[eutiis oN v vViv|iv|v|al|V 1Ql JUBLIN2 YN2IO Y | &
wn | xew | -dig | uw SUORIPUOD) wiog 9 S]VIBIE] b quAs we N
158l SUOIPUOD MS

(A9=00A ‘0,G2=BL ‘UNOID JS8] SolsHSIORIRYD [BOLIOS|T AU} B0G)

$211S149)01BY D [BI14103]]




CXA1691M/S

SONY

IS0 WV 1080
L ZHASSY Wy I

o u_l Y v —©O) ™

HOLYNINIHOSIA WA 240
20 ZHASSY WY (13D aA
oA O
QNS O
A O

142810
LN W4

AA

AND LNO 4V 99A Jddid NI

N0 2d¥Y  Odv AOND H3L3IW ON NI 4l NidL0373s

ooy Oobvy

WiGILVYXD

Js0
T0A WY Ddv W4

O34 JUWINIWY ON NIWd 34 WI/WY

W4 Wy ONvd

aND 1No 4l

wo L

THE |~ dor ==
. L9 |l | doozz T 3
Wz = =
< 8.,_1 |_| l._...ao_.H H7 051 2 051 do &2
wes FOF dey |_u_.
93y

NN2AID 1S9 2iISIIBI0RIBYD B2}



CXA1691M/S

SONY

"awies 0} anp by Jayio pue uajed Aued piy; jo Juawalulyu; Aue 10} 10 SUNOLD asaY) J0 asn ay) Jo Ino Buisue swsjqoud Aue
4o Aqisucdsal awnsse Jouues Aucg "semaep ey} jo uofesado ay Suensny) Sa|dwexs [eaidA] 81 UMOYS S|INaLD uclEdddy

710 n.m:_\am:_\
AQL I_I o

1 022 QG 7 0Ly g O e
Yo} 810 [H1n [+
\it

7 Z20'0 Hb

910 v

A
ol Ly

O [+ BT+

live =

=

rd3

N

¢S

dv

D)

GND LNOC  99A TiddiH NI LNO

d¥  13da

80

00V JDV OND H3L3W ON NI 4l

2dv 0dv 4l

WL6SLVYXD

080 1nO . 4o

3INA IHISIA IN 70A WY 2d4dv W4 93H  Wd

YYy

YYy

%
Q
210 [+ ..Hé
F
1S
NI df 193738
W4 WY aNve
44 NIdd OGNS LNO I
WY ON W4 T3 WY
[ a8
’ Illb“.
m.:on_ui 1
n_uN 1NV
l ]

} HN241D uonedddy



CXA1691M/S

SONY

-awes o] anp Y6y syt pue weled Aued pay) jo wewsbuiyul Aue Jo) 10 suNono asey) Jo esn ay) jo Ino buisue swejqo.id Aue
1o} Ayigisucdsal swnsse jouued AUDS 'saoiasp auy) jo uonelado ay) Buensni saduexa [eoidA) a1e umoys S)NA uolesddy

&
. 700 | !
emq
L W4
ilve = IS
O—
rda3 aND OND LNO  99A TddlH NI 1NG 29Y 29Y OND "H31IW DN N4l NI 41193138
dv dY  13Q 2dv Odv 4l W4 WY aNvg
Al U S1691¥XD
2s
280 298¢ 1NG 44 dd NI'dd AND LNO 4t
AINW ON IHOSIa N TOA Wy O24v W34 D3d W4 WY ON W4 34 WI/NY
_ 3d8
¥ob <
[AZp-3
yos. b i
wF - NV

Z 1InaJ1) uonesiddy



SONY

CXA1691M/S

Coil data

AM OSC

Core diameter ¢ 0.06mm 2UEW

L { xH) Qo Number of widings (t)
® TkH2) | Y03 | 1108 [ 1103 | 4100
796 270 125 107 29
Equivalent to L-6K7-H5 R12-1684X. Mitsumi Electric Co., Ltd.
or 7TRS-8441X TOKO Co., Lid.
AMIFT
5 © Core diameter ¢ 0.07mm UEW
- Co (pF) Qo Number of widings (t}
@ ti03 1to3 1to2 2t03 4t06
O 180 90 111 35 7
Equivalent to 21K7-H5 R12-8558A. Mitsumi Electric Co., Ltd.
or 7MC-7789N TOKOC Co., Ltd.
FM RF
j— #4mm
: T ¢ 0.6mm 4.5t
FM OSC
—*— $ 4mm
T ¢ 0.6mm 3.5t
AM bar antenna
1
Primary f (kHz) L{xH) Primary Secondary
796 650 g1t 20t
o o ‘
Secondary
BPF PFWES
(88 to 108MHz} Soshin Electric Co., Ltd.
CF1 SFU-455B Murata Mfg. Co., Ltd. Or BFCFL-455 TOKO Co., Ltd.
CF2 SFE10.7MA5  Murata Mig. Co., Ltd.
CF3 CDA10.7MC1  Murata Mfg. Co,, Lid.
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CXA1691M Evaluation Board
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Example of Representative Characteristics

AM FE+IF+AF Input-output characteristics

]
// S+N
=10 \
f = 1600kHz
—20 fmod = 1kHz 30%
— 0dB = 50mW (RL=8 Q)
5 Vee = 6V
£ -30
&
- \
—4 ™ N 7
8 0 \______
'—-—-._________- . 6
50 --‘__.____________ 5
\ Meter current T 4
]
—60 3
// \ / 2
e Distortion
~70 ] 1 1
/ I 1
0 10 20 30 40 50 60 70 B0 90 100 110 120
Input signal level (dB uV)
FM FE+IF+AF Input-output characteristics
0
/f S+N
-10
f = 100kHz
-20 frmod = 1kHz 22.5kHz dev
— 0dB = 50mwW (RL=8 Q)
] \ Veo =6V
a2 -
S 30 N~
: AN
8 —40 A 7
\ 16
50 N Meter current /" 5
\ N -_// 14
60 \ 3
/ X
=70 Distf)nion ] 1
1
0 10 20 30 40 50 60 70 80 90 100 110 120

Input signal level {dB x V}

Distortion (%) & Meter current (mA)

Distortion (%) & Meter current (mA}
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Package Outline Unit : mm
CXA1691M 28 pin SOP (Plastic)
375mil  0.6g 375mil  0.7g
1nntdl L 2t 1758
[
28 15 615 4] 19
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