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ABSTRACT

This thesis presents the study of RS-232 wireless interfacing. The frequency shift
keying ( FSK ) modulator and demodulator was used to modulate the digital data stream by using

TCM-3105 single ship modem. The FSK modem was designed to achicve the baud rate of 1200

bps. For transmit the modulated signal, the FM transceiver were used. The carrier frequencies of

114 MHz and 116.5 MHz were designed to obtain the full duplex trasmission. As the experiment

results. we can observed that the FSK modem and the transceiver can operated with a good

performance.
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TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL
FSK MODEM
SCTS019C - NOVEMBER 1985 - REVISED MAY 1434
Single-Chip Frequency-Shift-Keying (FSK) J OR N PACKAGE
Modem (TOP VIEW)
Meet Both Bell 202 and CCITT V23 y U .
Specifications \(l:EIE) 1 e]] :):-vz
Transmit Modulation at 75, 150, 600, and ~ R L
1200 Baud COT[]= 14[] TXD
: _ RXA[l4  13f] TXRI
e Receive Demodulation at 5, 75, 150, 600, RSl = 12[] TXR2
and 1200 Baud NC e 1] XA
e Half-Duplex Operation Up to 1200 Baud RXB [~ 10[] cOL
Transmit and Receive RXD [} & o) Ve

e Full-Duplex Operation Up to 1200 Baud
Transmit and 150 Baud Receive

DW PACKAGE
¢ On-Chip Group Equalization and (TOP VIEW)
Transmit/Receive Filtering
e Carrier-Detect-Level Adjustment and Vool 1 7 2 ] OSC2
Carrier-Fail Qutput CLK[] 2 23] 0SC1
Single 5-V Power Supply COTf}s 221 TXD
Low Power Consumption NC[] 4 21[INC
. 4 P RXA[} s 20[] TXR1
Reliable CMOS Silicon-Gate Technology NC[} ¢ 19[]NC
S TRS[] 7 18[] NC
description NC[] = 17[] TXR2
The TCM3105 is a single-chip asynchronous ERTETIN ] TXA
frequency-shift-keying (FSK) voice-band modem NC[} 1« 15[] f‘jC
that uses silicon-gate CMOS technology to RXB[} 11 14l CDL
implement a switched-capacitor architecture. It is RXDY 12 13]] Vg
pin selectable (TXR1. TXR2. and TRS) for a wide y :
range of transmit/receive baud rates and is N = Neinternal connsction
compatible with the apphcable BELL 202 or D package are a-ailalle taped and rezl=d” Add the R suffix to

CCITT V23 standards. Operation is fully
reversible, thereby allowing both forward and
hackward channels to be used simultaneously.

device type ieq.. YCHMA1050W LR

The transmitter is a programmable frequency synthesizer that provides two output frequencies {on TXA1.
representing the marks and spaces of the digital signal present on TXD.

The receive section is responsible for the demodulation of the analog signal appearing at the RXA input and
is based on the principle of frequency-to-voltage conversion. This section contains a group delay equalizer {to
correct phase distortion). automatic gain control. carrier-detect-level adjustment.- and bias-distortion
adjustment. thereby optimizing performance and giving the lowest possible.bit error rate.

Carrier-detect information is given to the system by means of the carrier-detect circuits. which set a flag on the
CDT output if the level of received in-band energy falls below a value set on the CDL input for a specified
minimum duration.

The TCM3105JE and TCM3105NE are characterized for operation from —40-C to 85-C.The TCM3105D\¥L.
TCK3105JL. and TCK3105NL are characterized for operation from 0 C to 70°C.

A Caution. These dzvices have limited builtin pratection. Theleads should be sharted tegether orthe devics plzwed in condustiz = feant
\ during starage or handling to prevent ectrostatic damags to the WIS gates.,

PRODUCTION DAIA intarmation is current as of publicaticn date.
Products conkxm 13 specifications pet the termrs of Texas Instruments

standatd xarraty. Productinn processing dees not necessarily include @
1=sting of all pxameters. l

PCST OFFICE BOX 655303 @ DALLAS. TEXAS 75265 1
POST OFFICE BOX 1443 © HOUSTON. TEXAS 77251-1443

Copyright + 1994 Texas Instruments Inosporated



TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS014C - NOVEMBER 1985 — REVISED MAY 1934

Terminal Functions

TERMINAL
NO.
NAME DESCRIPTION
ow JORN
COL 14 10 Carrier-detect-le vl adjust for external adjustnent of carrier-detzct threshald
coT 3 z Carmrer-detect output. Alow-l=w= cutput Indicates carrier failure
CLK 2 2 Qutput for a continuous cluck signal at 16 times the highest selected (transmit ¢f receive bit rate
NZ 46,810, N internal connzetion
1518, 19,21
23 15 Cscillator connzctions. The crystal dtypically 4.422¢ MHziis connssted to SSCTAND OS.C2. I an externd
24 1€ clock is used. OSC2 s left open and the dock is connected to i3S C1.
S 4 Receive analeq input tewhich the recsived lins signal must be ac coupled
1 7 Receive bias adjust for external adjustment of the decision threshold of the comparator ta minimizs Lias
distetion
RXD 12 & Recelver digital cutput for the demodulated received data in positive logic. The high loqgic k2vel is a mark
and the low [cgic levelis a space.
RXT B — | Receive testaccess. Output of limiter is available on RXT. iDW anly:
TRS 7 g Transmitreceive standard s=lect input. which with TXR1 and TXR2. sets the standard tit ratzs and
mark/space frequencies
TXA 16 1 Transmit analcq output for the madulation signal. which must be ac coupled
TXD 22 14 Transmitdigital input for data to the transmitter in positive logic. The high logic lzvel is a mark. and the low
logic level is a space. The data can be ascepted at any speed from zera to the selected spe=d and may
be totally asynchroncus.
TXR1 20 12 Bit-rate szl=<t 1 input which akng with TXRZ and TRS. s<ts the bitrates and mark’spacs frequencizs
TXRZ 17 12 Bitrate s=l=<t 2 input. which aleng with TXR1 and TRE. sats the bit rates and markispacs frequencizs
Yoo 1 1 Fositive supply woltage
Vae, 12 k- RMzst neqative supply voltags incmally grocndi: connectad to substrate
2 POST OFFICE BOX 655203 ® DALLAS. TEXAS 75265

POST OFFICE BOX 1442 ® HOUSTON. TEXAS 7T7251-1443




TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL

FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994

functional block diagram

-Transmit Digital-
Digital —| FSK . XMT Low-Pass :
lf?pf:t TXD Modulator E:ooﬁc::toegr Filter Filter TXA
Receive Blas
Adjust RXB -
Receive Low-Pass Recelv FSK Comparator
Analog RXA— et [ Fiiter. Comparator Demodulator
Input and
Automatic Group
Gain  |—{ Delay o 0"39‘1 ————————————— RXT
r Control Equalizer ompensation DW Package Only
) =
Carrier-
D‘é‘:gg’fg, Detect Delay coT
Carrler-Detect
Level Adjust Rk
Osclllator J OSC1 4.4336-MHz | |
Connection 0SC2 Oscillator 3
Timing
Bit-Rate | TXE1 and CLK
Select TXE2 Control
Transmit/Recelve  TRS
Standard Select
timing diagram
RXA 4
Input

(amplitude of received signal)

Oft/On Threshold —

Transmit
Analog
Qutput

Receive
Digital
Qutput

Receive
Test
Access

Carrier-
Detect
Qutput

Clock

— On/Off Threshold

[
|
|
; B
i t
|
CDT & |
Output [*_’L—l td(on-off)
td(ott-on) H ’ll |
[ |
| [
I [
t

‘? Texas
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS. TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON. TEXAS 77251-1443



TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1945 — REVISED MAY 1934

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range. Vppisee Note 1) ... ... .. . . . . . . . . . .. ... -03Vto10V
Input voltage range. Vi(any inputy . ... ... -0.3VtoVpp
Operating free-air temperature range. Ta: TCM3105DWL. TCM3105JL. TCM3105NL ... -10°Cto 70°:C

TCM3105JE. TCM3105NE . ............ ... .. .. -55*Ct0 85-C
Storage temperature range: ........... . -55-Cto 150-C
Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds: DW or N package .......... .. ... 260-C
Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds: J package ..................... 300-C

NOTE 10 waltags vakuss ars with respect to Yeg.

recommended operating conditions

e
T7Y peliE TCM3105NL ]
MIN  NOM  MAX MIN  NOM  MAX
SUpy «llads. Voo 4 § 3.5 4 S S5 k
High-ewel input voltage. vy Z YDo 2 Yoo
Low-lzvel input voltage, vy Q 0.8 Q 0.8 v
Analoeg input level, peak to peak (ac coupled; 0.3 0.78 0.3 0.7¢ v
Clock frequency. folack 44334 44336 44338 | 44334 44336 4.4235| MHz
Analog lead impedance at TXA 50 50 ki2
Qperating frec-air temperature range. Ta —40 85 < 70 €
W3 Tixas
STRUM

4 POST ot!tEe BOX 655303 @ DAFLE.-!?AS 75265

POST OFFICE BOX 1442 @ HOUSTON. TEXAS 77251-1443



TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 - REVISED MAY 1934

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TCM3105JE TCM3105DWL
TCM3105JL
PARAMETER TEST CONDITIONS TCM3105NE TCM3105NL UNIT
MIN  TYPT  MAX| MIN  TYPT MAX
ey :}%;;:M ouipii EGE’ ot lo == 1C0uA 24 VDD 23 VoD
tis L:-'I:;::_Fl auiput ETE EoL o = 1.5 mA Ves Q4| Veg 0.4 Y
Voo =4 v 1.55 1.55
;“:'Iswi‘l”'w;‘k"” TXA VDD =5 ¥ st = 1“1";: Tty 23| 14 19 23
Voo =9.5V ! 21
RXB 25 27 31 2.3 27 21
Rllstivolage coL ¥op=s Yy 2% sz 39| .28 23 se|
Analog cutput de offset § TXA VpoDi2 VoD:2 W
Digital input current 1§E1T$SXz V=90t vpp N +4 us
Analeg input current RXA +15 15 UA
Bias input current RXE. COL Vi=3Y +150 =150 uA
vpp=4 Vv 3 6 i ]
Ipp  Supply current Vpp =5V S 10 S a ma
VDD =5.5V 8 16 & 12
Cj Input capacitance. all inputs f=1MHz 10 10 oF
Ce Zdatput capacitance. all inputs f=1MHz 10 10 oF
Fhase jitter 200 200 us
Bias distitiznd £15% £158%
Canier-dateat threshold, offen’ —455 —-43% | —45.¢ . —43) gem
Carrier-detedt thrsshadd, anafh —4E 455 | -4= -455] dEm
Carier-datect hysteresis 2.5 2.8 2.5 2.8 den

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

| e ] T
PARAMETER TEST CONDITIONS TCM3105NE TCM3105NL UNIT
MIN TYPT MAX| MIN TYPt MAX
RX = 600 ar 1200 brs 12 - 25 12 25
td;c.fr..?.n; Carrier-detect off-to-on delay time X =5 75 or 150 br% e7 o 5 50 ms
RX = €00 ar 1200 bis 12 20 12 20
tdian-offt  Carrier-detect an-to-off dzlay time . s = = poms ms
Transmit frequency deviatian from ot = 4.4336 MHz -1 & Hz

assignment (see Talde 1)
TAlltypizal ars at v = S, Ta = 25 C. .
? Bias distortion is the departurs fram a 507 duty cycle whe a s<riss of altemating mark and spacs taies is recsiz =,
% This is the threshald with the SOL ingut fropery adjustad.
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS0194C ~ NOVEMBER 1985 — REVISED MAY 1994

PRINCIPLES OF OPERATION

The TCM3105 FSK modem is made up of four functional circuits. The circuits are the transmitter. the receiver.
a carrier detector. and control and timing (see Figure 1).

Bias Adjust RXB
Recelver |——— RXD Digltal Output

Analog Input RXA—‘[

Carrier
Detector

+

TXR1, TXR2. TR ——]  Timing
and  L——— CLK  Clock Output

Master Clock (internal) ———  Control

4

Digital Input TXD ———— Transmitter |———— TXA Analog Output

cDT Detect Output
Level Adjust CDL

Figure 1. TCM3105 System Partitioning

transmitter

The transmitter comprises a phase-coherent FSK modulator. a transmit filter. and a transmit amplifier. The
modulator is a programmable frequency synthesizer that drives the output frequencies by variable division of
the oscillator frequency (4.4336 MHz). The division ratio is set by the states of the transmit/receive standard
input (TRS). the bit-rate select inputs (TXR1 and TXR2). and the digital data input (TXD).

A switched-capacitor low-pass filter limits the harmonics and noise outside the transmit band. and the
characteristics of this filter are set by the frequency-select inputs as previously described. The harmonics
introduced by the transmit filter clock are removed by a continuous low-pass filter. i ‘

Thetransmitter outputlevel varies with power supply voltage and somust be compensated inthe 2-wire to 4-wire
converter to give a constant output level to the line.

receiver

A continuous low-pass antialiasing filter is followed by the receiver amplifier, which automatically controls the
gain to give a constant output level from the receiver filter. The receiver filter limits the bandwidth of the signal
presented to the demodulator reducing out-of-band interference and has very high rejection of the transmit
channel frequencies. These are typically present at much higher levels than the received signal.

The groUp delay equalizer is a switched-capacitor network that compensates the delay introduced by the
receiver filter and the network. The output from the equalizer is then limited to give an FSK modulated
squarewave that is presented to the demodulator.

The demodulator is an edge-triggered multivibrator that triggers off positive- and negative-going edges. The
output of the demodulator is a stream of constant-length pulses at a frequency that is double the frequency of
the limited input signal. The dc component of this signal is proportionalto the received frequency andis extracted
by a switched-capacitor. low-pass. post-demodulator filter.

The variation of dc level with receivad frequency is presented to a comparator that slices at a level externally
fixed by the RXB bias-adjustment pin. This voltage depends on received bit rate and internal offsets. The
comparator output is then the received data at RXD.

@ Texas
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE; TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1945 — REVISED MAY 1934

carrier detect

The carrier-detect circuits comprise an energy detector and digital delay. The energy detector compares the
total signal level at the output of the receive filter to an externally set threshold level on the CDL input. The
comparator has a 2.5-dB hysteresis and a delay to allow for momentary signal loss and to prevent oscillation.
The output detector is available on CDT where a high level indicates that a carrier is present. The data output
is clamped to a mark condition when the carrier-detect output switches off at the end of transmission.

control and timing

An on-chip oscillator runs from an external 4.4336-MHz crystal connected between OSC1 and OSC2 or an
external signal driving OSC1. A clock signal equal to 16 times the highest selected bit rate (transmit or receive)
is available on the CLK output.

The single-supply rail means that all analog functions are referenced to an internally generated reference. All
analog inputs and outputs must be ac coupled.

transmit and receive modes

The various modes of operation of the TCM3105 are given in Table 1. The data convention is that a logic high
is @ mark and a logic low is a space.

‘@ TeExas
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TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL

FSK MODEM

SCTS014C - NOVEMBER 1985 - REVISED MAY 1924

Table 1. Modes of Operation

TRANSMIT RECEIVE oLk

s | ms | e | o | Tepmmes | seceves | meoteter | ettt | Sy
(Hz) (Hz) (ki)
L L L 1200 1200 & & S 12.11
H L L 1200 75 tsﬂ ;:'ﬂ'ﬁ: M jz‘: 19.11
L H L 7 1200 S c i 1511
A il e s [
TIK L L 1200 1200 g ;2:':: L‘I 133;: 1611
TRz | L H 1200 150 g‘ ;g::: z‘ :;; 1911
TRe | L H 126 3 7 b= { ¥ 16.14
BELL 202 cK [ H L 159 1200 : GL 3 ) 1611
CLK H H 154 150 i' j ﬁ; ':' 4‘;; 2.3%
'::;T :I ;: 5 1200 : 38; o l_:'":_ 1911
AR E =P

H = high lzvel L = low level
Tin these mades. the medulation is cantradled by

TR andd TXRZ. TXDvic tied Miah.

&

'@TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS. TEXAS 75265
POST OFFICE BOX 1443 @ HOUSTON. TEXAS 77251-1443




TCM31OSDWL TCM3105JE, TCM3105JL
TCM3105NE TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 - REVISED MAY 1434

APPLICATION INFORMATION

<

VoD DD
L
§L4— —
>
1 =
= 7 10 -~
RXB CcDL
VpD. Vss. or CLK —2{ TRs vopf— Voo
)Y rxa
A 14
, TXD |—<¢—
—] | u - 2-\('V|re
ne o .
Line | Signaling Termination 4-Wire rgfmggém UART<:> Microprocessor [,
== 1 — Converter g
» RXD|—®—
—’a!— RXA
2 .
CLK L o
TXR1 L <
TXR2| 2@
CcDT ) L
0SC1 0SC2 Vss

a

Pirn numbzrs shown are for the J and N packages.

Figure 2. Typical System Configuration
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Femall
T

APPLICATION INFORMATION

T 30 pF

15 16 ~
0SC1_0SC2| 0.1uF
1
va ™>a Y
7
100 k12 S RXB
1
L3 5y
5V Voo
L
100 ka2 & 19 coL
1. TCM3105
Recelve Data—(—é— RXD
Transmit Data—p—— TXD
_’i TXR1 0.1 uF
4
sgons d s el oG
—p~B11Rs
Carrier De(e<:t—-4—3 CDT 100 k¢2
2 z
Clock—4—={ CLK Ay
Vss EL

_Lg

R

5v

§; 47 k2

< |
47 kL) <) ]\ 10 uF

100 k2 =

4 4 e
N Ut =1/2LM124

Figure 4. Simplified Telephone Line Interface Circuit
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the rightto make changes to its products or to discontinue any semiconductor
product or service without notice. and advises its customers to obtain the latest version of relevant information
ta verfy, before placing orders. that the infonmation being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed. except those mandated by govemment requirements.

Certain applications using semiconductor products may involve potential risks of death. persaonal injury. or
severe property or environmental damage {“Critical Applications™.

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED. INTENDED. AUTHORIZED. OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS. DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of TI
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potantial risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design. software performance. or
infringement of patents or services described herein. Nor does Tl véarrant or represent that any license. either
express or implied. is granted under any patent right. copyright. mask work right. or other intellectual property
rightof Tl covering or relating to any combination. machine, or process in which such semiconductor products
or services might be or are used.

Copyright 1995, Texas Instruments lncorporated



Transistors USHA
2SC9018 (INDIA) LTD

AM/FM IF AMPLIFIER, LOCAL OSCILLATOR
OF FM/VHF TUNER

eHigh Current Gain Bandwidth Product f;=1,100 MHz (Typ)

TO-92

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Rating Unit
Collector-Base Voltage Veao 30 \
Collector-Emitter Voltage Vceo 15 Vv
Emitter-Base Voltage Veso 5 \
Collector Current le 50 mA 1
Collector Dissipation Pc 400 mW
Junction Temperature Tj 160 °C 2
Storage Temperature Tstg —-55~150 i 3

1. Emitter 2. Base 3. Collector

ELECTRICAL CHARACTERISTICS (T.=25°C)

Characteristic Symbol Test Conditions Min Typ Max Unit
Collector-Base Breakdown Volitage BVeso lc=100uA, lg=0 30 - \Y
Collector-Emitter Breakdown Voltage { BVceo le=1.0mA, lz=0 15 Vv
Emitter-Base Breakdown Voitage BVeso le=100uA, Ic=0 5 \Y
Collector Cutoff Current leso Vea=12V, le=0 50 nA
DC Current Gain hee VcE’SV. lg=1 .OmA 28 100 198
Collector-Emitter Saturation Voltage Vce(sat) lc=10mA, lg=1mA 0.5 "
Output Capacitance Cob V=10V, =0 1.3 1.7 pF

f=1MHz
Current Gain-Bandwidth Product fy Vee=5V, lc=5mA 700 1100 MHz
hre CLASSIFICATION
Classification D E F G H |
hee 28-45 | 39-60 | 54-80 | 72-108 | 97-146 132-198
A001 CEg T/




STATIC CHARACTERISTIC
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2 :.-mip\_
1 Ig= 10pA —
. l
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Vce(V), COLLECTOR-EMITTER VOLTAGE
CURRENT GAIN-BANDWIDTH PRODUCT
2000
-
(4]
g Vee= 56V
1000 -t
pz &,
E
=]
E
[~]
z
& 500
z 4
<
o "
E ool —1/
:
«
3
&
100
0.1 03 05 1 3 5 10 30
IdmA), COLLECTOR CURRENT
OUTPUT CAPACITANCE
24
f=1MHz
=0
2.0 g
5
[
© 1.2 — =u
g —
z
© o8
0.4
0
1 3 5 10 30 50 100

Vca(V), COLLECTOR-BASE VOLTAGE

heg, DC CURRENT GAIN

Vee (sat), Vee (sat), (mV) SATURATION VOLTAGE

DC CURRENT GAIN

1000
Vee= 5V

500

300

100
50 3

30

10

0.5 1 3 S5 10 30

L(mA), COLLECTOR CURRENT

BASE-EMITTER SATURATION VOLTAGE

COLLECTOR-EMITTER SATURATION VOLTAGE

10 =
=t
k=10lg
5
3
1 Ve (sat) pt—
0.5
0.3 /'/
&
0.1 Veg(sat 3
0.05
0.03
0.01
0.1 03 05 1 84 5 10 30

I(mA), COLLECTOR CURRENT




SONY

FM/AM Radio

CXA1691BM/BS

Forthe avattabiiity of this product, piease contact the saies office.

Description
CXA1691BM/BS is a one-chip FM/AM radio IC
designed for radio-cassette tape recorders.

Features
« Small number of peripheral components.
« Low current consumption (Vcc=3 V)
For FM: 10=5.8 mA (Typ.)
For AM: Ib=4.7 mA (Typ.)
« Built-in FM/AM select switch.
« Large output of AF amplifier.
Vce=6 V, EIAJ output=500 mW (Typ.)
when load impedance 8 Q

Function

FM section

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

« IF amplifier

¢ Quadrature detection

e 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 monolithic IC

Sony reserves the right to change products and specifical

any implication or otherwise under any patents or other ri
operation of the d

CXA1691BS
30 pin SDIP (Plastic)

CXA1691BM
28 pin SOP (Plastic)

Absolute Maximum Ratings (Ta=25 °C)

 Supply voltage Vcce 14 Vv
o Operating temperature ~ Topr -10to+60 °C
 Storage temperature Tstg -50to+125 °C
« Allowable power dissipation

Po 700 mW
(CXA1691BM)
Po 1000 mwW
(CXA1691BS)

Recommended Operating Conditions

Supply voltage Vce 2to 75 \
(CXA1691BM)

Vcc 2t08.5 \

" (CXA1691BS)

cations without prior notice. This information does not convey any license by
ght. Application circuits shown, if any, are typical examples illustrating the
evices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.

—1—

E99215-TE




SONY CXA1691BM/BS

Block Diagram

CXA1691BM

FM/AM
AF Ripple AF DET AFC AFC |IF FM AM BAND
GND OUT Vcc FILTER IN  OUT AGC AGC GND METER NC IFIN IF IN SELECT

27— 26—25—24—23—22—21—20:—' 19r——-18——17r——-16r—-15-—-

[
|
S AM IF DET AGC
I -{TUNING METER]—
i
AF POWERAMP |
it FMIF
S ,M,TQ FM |
i 7| DISCRIMINATOR
W 7 Jahe FM FE e ;
| ) o i

——1—'2—3——4—5—6—7'—8——9r———10,——11—12—<13—14—
MUTE FM NF VOL AM AFC FM Reg FM AM NC FM FE FM/AM

DISCRI 0SC 0SC OUT RF RFIN RFIN GND FE OUT

CXA1691BS
FM/AM
AF Ripple AF ) DET “AFC AFG"IF FM AM  BAND

GND GND OUT Vcc FILTER IN OUT AGC AGC GNDMETER NC IFIN IF IN SELECT

29—28——27—26—25—24-—23——22»——-21-—20— 19— 18—17—16—
T
RS i

|
k3 e e e | i

IVﬂAf_ADEféGE? LlTUNING METER|—

N —
AF POWER AP | AMFE ! FMIE -
FM |
/| DISCRIMINATOR i
————— l
SR = FMFE - N
I ' D

) f ’ R -‘-—]——» ] \ l

—1 —2—3—"4—5—6’—'7"—‘8'—9—10'—‘11’—'12—“‘13'——‘14'——'15—

MUTE NC FM NF VOL AM AFC FM Reg FM AM NC FM FE FM/AM
DISCRI 0sC OSC OUT RF RFIN RF IN GND FE OUT




SONY

CXA1691BM/BS

Standard Circuit Design Data

(The pin numbers in the parenthesis are for CXA1691 BS.)

Voltage (V)

No. Symbol Vce=3 V | Vcc=6 V

FM|[AM|FM [AM

Equivalent circuit

Description

MUTE ofojo0foO

2(3) |FMDISCRI ]2.18|2.70{4.88(5.43

Phase-shift circuit Connect
ceramic discriminator

3(4) |NF 15]/1.5|3.0]3.0

27 (28) | AF OUT 1.511.513.0(3.0

Negative feedback pin

Power amplifier output pin

4(5) [VOLCONT [1.25|1.25/1.25[1.25

GND

| electronic volume control.

Connect variable resistor for

7(8) |FMOSC 1.25[1.25/1.25[1.25

5(6) |AMOSC 1.25[1.25[1.25(1.25 AM local oscillation circuit
6 (7) |AFC 1.25] = |1.25) * 8 AFC variable capacitor pin
- - . | 1.25v
. 8(9) |REGOUT '[1.25|1.25/1.25(1.25 O—h (REG) | Regulator pin 1.25 V (Typ.)
7

FM local oscillation circuit

—3—



SONY CXA1691BM/BS
Voltage (V)
No. Symbol Vee=3 V| Vcec=6V Equivalent circuit Description
FM|AM|FM | AM
£y 3p
9(10) |FMRF 1.25(1.25|1.25|1.25 @——0————H—— Connect FM RF tuning coil
] :‘ 8k
12—
12 (13) | FMRF IN 03] 010310 S 11 FM RF input pin
7T
(19
10 (11) | AMRF IN 1.25(1.25|1.25(1.25 Vee AM RF input pin
11 (12) | NC 0/0)0]O0
GND
13 (14 0|/0]0}0
(14) (FE GND)
FM/AM IF output pin of FM and AM.
14 4 .20. 2
(15) FE OUT 1380045 Connect IF filter.
FM and AM bands selection
BAND switch pin. During GND it
15 (16 0.84| 0 (0.88| O -
(16) SELECT becomes AM and during
open it becomes FM.
s T _
16 (17) | AM IF IN 0(0]0]|O0 ; 2k Input pin of AM IF.
» T
17 (18) | FMIF IN 1.30| 0 [1.30] 0 1;60% L‘l iji Input pin of FM IF.
~—é—- GND
18 (19) | NC ofof|o0]O




SONY CXA1691BM/BS

Voltage (V)
No. Symbol Vce=3 V| Vce=6 V Equivalent circuit Description
FM|AM|FM [ AM '

Meter drive circuit

19 (20) | METER 16|16|45]45
(20) (For tuning indicator)

20 (21) | GND ojlojofo

AFC pin of W band.
During AM, it determines
time constant of AGC
AFC pin of J band.
During AM, it determines
time constant of AGC.

21 (22) | AFC/AGC 1.25(1.49/1.25|1.49

22 (23) | AFC/IAGC 1.25/1.25(1.25[1.25

23 (24) | DET OUT 1.25/ 1.0 [1.25) 1.0 : Detection output pin

24 (25) | AF IN 00|00 Power amplifier input pin
- 8 Vce
RIPPLE ' i s f/ f/
25— .
: A k ; Ripple fil
25 (26) EILTER 2.71|12.71|5.4 | 5.4 I -y kﬁ l\ﬁ ipple filter
T Zg0k
26 (27) | Vcec - 3.0/3.0(6.0{6.0 ) Power supply pin
28
0] 0 . Power GND
(29, 30) GND 0|0

* 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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SONY
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CXA1691BM/BS

SONY

Coil data

AM OSC
s o Core diameter g 0.06 mm 2UEW

L (uH Q Number of widi
@ > @ £ (kHz2) (uH) o umber of widings (t)
S 1t03 1t03 1t03 4t06
() 796 270 125 107 29

AMIFT

Bl

FMRF

'L ¢ 4mm

T ¢ 0.6mm 4.5t
FM OSC

R2

0.6mm 3.5t

e

AM bar antenna

BPF

CF1
CF2
CF3

Secondary

PFWES8

(88 to 108 MHz)

SFU-455B
SFE10.7MA5
CDA10.7MC1

Equivalent to L-5K7-H5 R12-1684X. Mitsumi Electric Co., Ltd.
or 7TRS-8441X TOKO Co., Ltd.

Core diameter ¢ 0.07 mm UEW

Co (pF) Qo Number of widings (t)
1t03 1t03 1t0 2 2t03 4t06
180 90 111 35 7

Equivalent to 21K7-HS R12-8558A. Mitsumi Electric Co., Ltd.

or 7ZMC-7789N TOKO Co., Ltd.

f (kHz)

L (uH)

Primary

Secondaiy

796

650

91t

20t

Soshin Electric Co., Ltd.

Murata Mfg. Co., Ltd. Or BFCFL-455 TOKO Co., Ltd.

Murata Mfg. Co., Ltd.
Murata Mfg. Co., Ltd.
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SONY

CXA1691BM/BS

Package Outlin.e Unit : mm

CXA1691BM 28PIN SOP (PLASTIC)
+04 +04
18.8-0.1 23-0.15
f
AAAAAAAAAARAAA ol
+02
a- 0.1-0.05
co| <
3 S «
: ] hd o~
E B
o | 3
—_ 3 °
JOUHOHEHEHBEE | 1
1
045201 ! 55
i
—r—{el 024 @]
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE SOP-28P-L04 LEAD TREATMENT SOLDER PLATING
EIAJ CODE SOPO28-P-0375 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE -tk PACKAGE MASS 0.7g
CXA1691BS 30PIN SDIP (PLASTIC)
-8
+0.4 e
& 269-0.1 & = - Fy
! Sy
30 16| SN
naonnnNnonoaonon B ’
‘.'3¥ 2’% 0" 15
J*
O R
(@) =g
1uu\.n_n.n.zu|_n.n.n..“.ul.| s T
|
L R
Two kinds of surface:
1.All mat surface type.
=] _2.All mirror surface type.
2
=
05101 4 a
09015 |1
PACKAGE STRUCTURE
MOLDING COMPOUND | EPOXY RESIN
SONY CODE SDIP-30P-01 LEAD TREATMENT SOLDERPALLADIUM -
EIAJ CODE SDIPO30P-0400 | LEAD MATERIAL COPPER ALLOY
TJDECCODE —_— PACKAGE MASS 189
NOTE : PALLADIUM PLATING

This product uses S-PdPPF (Sony Spec.-Palladium Pre-Plated Lead Frame).
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