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AN NOT FOR NEW DESIGN
A

AM-FM RADIO /\\\”‘//
A

The TDA 1220A is a mot?o> integrated circuit in a 16-lead dual in-line plastic package designed for
use in portable and home\QMZFM radio sets,
The functions mcorpo)%téd are:

L&\

/
AM SECTION. \Y FM SECTION
— Preamplifier ’double balanced mixer — |F amplifier
— Local osekter — Quadrature detector
— IF ampl jer with internal AGC — AF preamplifier
— Balan d detector
— AF eampllfler

The TBA 1220A is suitable for all AM and FM broadcasting bands and it features:

Very low noise

High sensitivity

Wide supply voltage range (310 16V)

Low quiescent current {9 mA)

Very simple DC switching of AM-FM sections

ABSOLUTE MAXIMUM RATINGS

Vs Supply voltage 16 Vv
Pyot Total power dissipation at Tym, <110°C 400 mW
Top Operating temperature -20to 85 °C
Tstgr T Storage and junction temperature -55 to 150 °C

ORDERING NUMBER: TDA 1220A

MECHANICAL DATA ' Dimensions in mm
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CONNECTION DIAGRAM (top view)
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THERMAL DATA
Rth j-amp  Thermal resistance junction-ambient max 100 °C/W
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ELECTRICAL CHARACTERISTICS (T.mp= 25°C, V; = 9V unless otherwise specified, refer to
test circuit)

Parameter Test condition Min, Typ. Max. Unit

DC CHARACTERISTICS

Vg Supply Voltage 3 16 vV
la Drain current AM section 9 15
- mA
FM section 9 15

AC CHARACTERISTICS
AM SECTION (f, = 1 MHz; f,, = 1 KHz)

Vi Input sensitivity S/N =26 d8 m=0.3 12 25 uv

S/N Ultimate quieting Vi=10mV m=03 50 60 dg

AV AGC range AVoyt=10dB m=03 80 dB

Vo Recovered audio signal {pin 9) Vi=1mV m=03 40 80 160 mV
Distortion Vi=1mV m=038 7 1 3 %

d Distortion Vi=1imV m=03 0;4 1 %

Vi 7 Max input signal handling m =08 d=10% 80 mV
capability

Rj Input resistance between pins 2 m=0 ’ 7.5 7 K2
and 4

Gy Input capacitance between m=0 ) 18 pF
pins 2 and 4

Ro Output resistance {pin 9) 7 Knr

FM SECTION (f, = 10.7 MHz; f,, = 1 KHz) '

Vi Input limiting voltage -3 dB limiting point 36 uv

AMR Amplitude modulation rejection | Af = £ 22,5 KHz 35 48 dB

Vi=3mV

S/IN Ultimate quieting Af=+225 KHz V;=1mV 55 70 dB

d Distortion {single tuned) Af =376 KHz Vi=1mV 0.7 -3 %
Distortion (double tuned) Af=:225KHz Vi=1mV 0.2

VO. Recovered audio signal {pin 9) Af=2225KHz Vi=1mV 40 80 160 mV

R; Input resistance between pin 16 Af=0 6.5 KQ
and ground

C; Input capacitance between Af=0 -14 pF
pin 16.and ground

Ro Output resistance (pin 9} 7 KQ
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TEST CIRCUIT Green Vet
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Fig. 1 - PC board and component layout (1 : 1 scale) of the test circuit
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Fig. 2 - Audio output and Fig. 3 - Audio output vs. Fig. 4 - Distortion vs. input
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APPLICATION INFORMATION

FM Section

IF Amplifier and limiter

The 10.7 MHz IF signal from the ceramic filter is amplified and limited by a chain of four differential
stages.

Pin 16 is the amplifier input and has a typical input impedance of 6.5 Ko in parallel with 14 pF at
10.7 MHz.

Bias for the first stage is available at pin 14 and provides 100% DC feedback for stable operating con-
ditions. Pin 15 is the second input to the amplifier and is decoupled to pin 14, which is.grounded by a
20 nF capacitor.

An RLC network is connected to the amplifier output and gives a 90° phase shift {at the IF centre
frequency) between pins 13 and 12. The signa! level at pin 13 is about 150 mV rms.

FM Detector

The circuit uses a quadrature detector and the choise of component values is determined by the accept-
able leve! of distortion at a given recovered audio level.

With a double tuned network the linearity improves (distortion is reduced) and the phase shift can be
optimized; however this leads to a reduction in the level of the recovered audio. A satisfactory compro-
mise for most FM receiver applications is shown in the test circuit.

Care should be taken with the physical layout.
The main recommandations are:

® |ocate the phase shift coil as near as possible té pin 13.
® Shunt pins 14 and 16 with a low value resistor {between 569 and 330%).
® Ground the decoupling capacitor of pin 14 and the 10.7 MHz input fiiter at the same point.

If the supply voltage goes under 6V add a DC level shift resistor of 18 Ko from pin 9 to ground and
change C11 to 8 nF.

AM-FM Switching
AM-FM switching is achieved by applying a DC voltage at pin 13, to switch the internal reference.

Typical DC Voltages (refer to the test circuit)

Pins 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Unit
AM 9 13 9 13 13 8 9 07 2 9 0 0O O 84 84 84 Vv
’ Fm 9 04 9 04 0 g 9 0 26 9 0 9 9 81 81 8.1 3
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APPLICATION INFORMATION (continued)
AM Section

RF Amplifier and mixer stages

The RF amplifier stage (pin 2} is connected directly to the secondary winding of the ferrite rod antenna
or input tuned circuit. Bias is provided at pin 4 which must be adequately decoupled. The RF amplifier
provides stable performance extending beyond 30 MHz.

The Mixer employed is.a double - balanced multiplier and the IF output at pin 3 is connected directly to
the IF filter coil.

Local oscillator

The local oscillator is a cross coupled differential stage which oscillates as the frequency determined by
the load on pin 1.

The oscillator resonant circuit is transformer coupied to pin 1 to improve the Q factor and frequency
stability.

The oscillator level at pin 1 is about 100 mV rms and the performance extends beyond 30 MHz, however
to enhance the stability and reduce to a minimum pulling effects of the AGC operation or supply voltage
variations, a high C/L ratio should be used above 10 MHz.

An external oscillator can be injected at pin 1. The level should be 50 mV rms and pin 1 should be con-
nected to the supply via a 100« resistor.

IF Amplifier Detector

The |F amplifier is a wide band amplifier with a tuned output stage.

The outputs are at pins 8 and 7 which drive the balanced load and the differential positive peak AM
detector, which is biased to reduce distortion at high modulation: levels. At the output of balanced detec-
tors of this type there is a low level signal at double the IF frequency (about 920 KHz). To avoid feed-
back of this signal by radiation from the detector coil, the shield around this coil must be grounded and
the ferrite antenna placed in a suitable position.

The Audio output is at pin 9 (for either AM or FM); the IF frequency is filtered by an external capacitor
which is also used as the FM mono de-enphasis network. The audio output impedance is about 7 Ko
and a high impedance load (~ 50 K@} must be used.

AGC

Both the RF and the first IF amplifiers have the same differential amplifier circuit configuration. The
AGC action is obtained by control of the collector current of these stages. ,
At pin 8 there is a carrier envelope signal which is filtered by an external capacitor to.remove the Audio
and RF content and obtain a mean DC signal to drive the AGC circuit.

1103 8-06 391
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APPLICATION INFORMATION (continued)

‘€90 VSS 2dA1 54V - EMS
xons|a - j10d euuslue MIN - 81
“X0A3|a} - {109 BUUAIUE M - L]

‘W G2 Yyo1d BUIPUIM — "W {7 JBJSWIEIP JAULT 'JIBWEID ‘W | 31iM 1addod PaIajis SUIN| § - |10 J03E)j1250 N 91
“punom A{3so[0 ‘W G'Z JB1aWRIP JAUU| "IS13Welp "Wt §°Q M Jaddod suin) 8L - §1
-wiw 0 yo11d BUIPUIM — W { J313LEIP J3UU] “JB13WEIP WL §'Q d1IMm Jaddod suin] G- o) Sutung WA 1

“w | youd BUIpUIM — WW § 1812WEIP JauU| “J31aWelp ww §'0 811Mm 1addod suinj g - 1) euuauy W4 €1

Joyseded Mgewe GOSH - Z9ITZ-TAD OWOL » (8291LD)

ay
—
-

T

oy IW.U

Fnau uz?lﬁl

Uoo

WH95sH- SOV
owoLY J

FuAl Unos| |2y
T T s T v
_ = =
H d -, H d
2053 Im6LD v[|™ 1 H.
sy ||, - - 072 4l
s 97| o YN Ty z

OEt 66439

UNOZZ UNOIZ VW unnunnu_

ANdLno oiony

)
%43
[

3
-

AZIE st

[LER

° 1L

20y

I
M '

= T

1 ]
azoanw W

1 NN
I owot! d.ms

L 03 man—ﬂ

L

7

l

|

P 1
[ !
.t ‘
l._c.ﬂl. ..IUI i
Mo o3 |
S |

!

|

'

]|

t

)

1

MM £ * == - 7 Oy OWOL \
!

!

i

%03 350 61 vy N
Ll a3
| 1 w e
Tl N
ot i i oy T
ws) 490 1 _\.l —
" DR % avsmais
| MO D50 s L~ 5~ sl
1 v fre] H
H 201087 % it t
| N*W OWOL 1
! e : 906D
D I R Ml s e -l

otped - A9 - MS -~ MIN -~ M1 - LL Bi4

=]
€1

392

8-07

1104




S 6 s-THomson O7E D 2929237 001249k 1 l 1-77-05-05

P

TOR CORP

7929225 S G S SEMICONDUC

221099

indino olanv
aNINdWYaYd

G lLLrwd - r_

(11 "61}) oipes pueq Jnoy ayl J0 InoAe| u.:o:anoo pue pJjeoq Dd - g1 ‘b4

{penunuod) NOILYIWHOANI NOILVYIITddY

393

8-03

1105




" s G S-THOMSON O7E D l?ﬂaﬁaa? 0012497 3 I T-77-05-05
= 7929225 S G S SEMICONDUCTOR CORP

APPLICATION INFORMATION (continued)
FOUR BAND RADIO PERFORMANCE

Parameter Test conditions Values
AM SECTION (=)

IS{-NI Vi=10uV m=0.3 ) 26 dB8
N Vi=1mV m =0.3 55 dB
BW -3dB 10 KHz
Vi= 20puVv m =03 : 05 %

V; =100 pV m =03 05%

Distortion Vi=1mVv m=0.3 05 %
V;=20pV m=0.8 ) 09.%

Vi=1mV m=08 1%

FM SECTION

AMR Vi= 30V Af =225 KHz m.=0.3 fm=1 KHz 45 dB

V; =100 pV Af =225 KHz m=0.3 fmn=1 KHz 47 dB

Vi= 10uV Af =225 KHz 03 %

V=100 pV Af =225 KHz 02%

Distortion Vi=1imV Af =225 KHz 0.2%

Vi= 10V Af=75 KHz 1%

V=100 uV Af=75 KHz 1%

S+ N Vi= 10uV Af=2256 KHz 60 dB

| N I V=100 uV Af =225 KHz 70dB
Vi=1mV Af =225 KHz ) 70 dB

Input limitin,

pvoltage 9 -3d8 Tav

(#) The performance remains substantially the same over LW, MW and SW bands.

100 KHz/div. 5 KHz/div.
Fig. 13 ~- FM-SECTION Fig. 14 - AM-SECTION
S curve response Band pass {F filter response at AGC

starting point.
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