DESCRIPTION

TCA440 is a monolithic iC, especialiy devei-
oped for AM receivers up to 50MHz. It in~
cludes a RF stage with AGC, a balanced
mixer, separate oscillator and an IF amplifi~
er with AGC. Because of its low current
consumption and of its internal stabilization

FEATURES

¢ Balanced circuit

* Separately controllable prestage

e Multiplicative push-pull mixer with sep-
arate osclilator

¢ High signal handling capabllity even with
4.5V supply voltage

TCA 440-N

PIN CONFIGURATION

N PACKAGE

RF INPUT E

[16) Mixen ouTrPUY

_ " rr eyt (2] E MIXER OUTPUT
the TCA440 is perfectly suited for battery e 100dB teedback control range in 5 stages AGC RE
operated portables, car and home radios. « Direct connection for tuning meter STAGE LS 4] - sueety
¢ Minimum external components My HER [ 73] ¢ pecounte
m;ﬂ;"““ 3 [12] 17 inpuT
ABSOLUTE MAXIMUM RATINGS osciLLaTon ] [17] e inpur
PARAMETER RATING UNIT ¥ outeyt (7] E METER OUTPUT
GROUND | 8 9 | AGC IF STAGE
Vee Supply voltage 15 " o D
Tamb Ambient temperature in operation -15 to +80 °C
Ts Storage temperature -30 to +125 °C ORDER PART NO.
Vec Range of operation 4510 15 \Y TCA440N
BLOCK DIAGRAM TUNING METER
Recommended instruments:
or 500kA (Ry = 800k
300uA (Rt = 1.5k}
_______________ The IC offers at pin 10 a tuning meter volt-
| 1F NECESSARY = O “Vee age of 600 mVemp max. with a source im-
}l e a5 Y015V pedance of approx. 4001).
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BRetics

TCA440 comprises two control loaps inde-
pendent of each other which control the RF
stage and the IF stages. By AGCing the RF
stage, excellent signal handling is obtained.
A voltage of 2.6Vpp on the IC input can be
handied with very low distortion. The push-~
pull mixer operates multiplicatively, thereby
resulting in few harmonic mixing products
and whistling points. The oscillator whichis
separated from the mixer is also apted ex-
cellently for short waves. From the AGC of
the RF amplifier a voltage is derived for a
tuning meter which can be connected di-
rectly to the meter, The symmetric composi-
tion of the circuit pravides high stability
against oscillation and, at the same time, an
AGC range of more than 100dB. The bridge
circuit of the mixer provides good isolation
of the oscillator.
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TCA 440-N
DC ELECTRICAL CHARACTERISTICS vcc =9V, Ta = 25°C unless otherwise specified.
TCA 440
PARAMETER TEST CONDITIONS Min Typ Max UNIT
lcc Total current consumption at: Voo = 4.5V 7 mA
Voo = 9V 10.5 mA
Vg = 15V 12 mA
AC ELECTRICAL CHARACTERISTICS vcg =9V, Ta = 25°C, fige = 600kHz, fmod = 1kHx unless otherwise specified.
TCA 440
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
AGRF  RF levet deviation for im = 80%) AVar = 6dB 65 dB
AVar = 10dB 80 dB
Varett  AF output voltage for Vipr m = 80% Virr = 20uVY 140 mV
(symm. measured at 1-2) VIRF = 1mV 260
VIrr = 500mV 350
m = 30% Virr = 20uV 50 mVv
Vige = 1mV 100
Viar = 500mV 130
VIRF tnput sensitivity (measured at At signal-to-noise distance
600, finF = TMHz,
m = 30%/0%, Rg = 5400) S+ N=6dB 1 uV
N
S + N = 26dB 7 uV
N
S+ N = 58dB 1 mVv
N
RF unit
firF Input frequency range 0to 50 MHz
fir Output frequency fir = fosc = tinF 460 kHz
AGy Control range 38 dB
Virrpp  Input voltage for 600kHz, m = 80%, for 26 Vpp
Overdrive, kar = 10%,
Symmetrically measured at pins 1 & 2
{mean carrier value!

VIRFett 5 v
SIF IF suppression between 1-2 to 15 20 de
Z RF input impedance Asymmetrical coupling at:

GRFrmax 2/5 kQ/pF

GRFmin 2.2/15 kQ/pF
Symmetrical coupling at:

GRFmax 4/5 k}/pF

GRFmin 45/15 kQ/pF

Zgosc  Mixer output impedance Pins 15 or 16 250/4.5 kQ/pF

IF unit
fur Input frequency range Dto2 MHz

AGy Control range at 460kHz 62 dB

ViFeft Input voltage Mean carrier value at Gmin for 200 mV

Overdrive (kar = 10%!, measured
at Pin 12 (6001 to ground,
fir = 460kHz, m = 80%, fmod = 1kHz)
Vareit  AF output voltage ViiE at 60Q (Pin 12) fmod = 1kHz
Vie = 30uV, m = 80% 50 mV
ViF = 3mV, m = 80% 200 mV
Vie = 3mV, m = 30% 70 mV
Z IF input impedance Asymmetrical coupling 3/3 kQ/pF
Zg |F output impedance Pin 7 200/8 kQ/pF
Sinetics 503
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TYPICAL APPLICATIONS

TCA 440-N

ViRF

APPLICATION EXAMPLE FOR MW

LC 320pF

5C = 370pF

(o,

AA1B

330pF

1.5nF

TCA440

%a.zx

ITUNING METER

Imo:-r
| Lo

22K 4

4a7pF

O 'Vee
4515V

L1-L2 with Vgt coil set D21-2375.1
L3-L1 with Vgt coil set D41-2519
L1 105 turns 12 x 0.04 CuLS

L2  7turns  0.10 CuL

L3 80turns 12 x 0.04 CuLS

L4  35turns 12 x 0.04 CuLS

L5 15turns 0.10 CulL

L6 70turns 12 x 0.04 CuLS

L7  35turns 12 x 0.04 CuLS

L8 20 turns 12 x 0.04 CulS

L9 50 turns 12 x 0.04 CulLS

L10 22 turns 12 x 0.04 CuLS

L11 400 turns  0.08 CuL

APPLICATION EXAMPLE FOR MW

TCA440

O -4,5bis15V

O Var

12K

Prestage control Is derived
from IF control

L1 105 turns 12 x 0.04 CuLS

L2 7turns  0.10 Cul

L3 80turns 12 x 0.04 Cul.S

L4 35turns 12 x 0.04 CuLS

L5 t5turns  0.10 CuL

LB 20 turns 12 x 0.04 CulS

L9 50 turns 12 x 0.04 Cul.S

L10 22 turns 12 x 0.04 Cul.S

L11 400 turns  0.04 CulL

L1-L2 with Vggt coil set D21-23751
L3-L11 with Vogt coll set D41-2519
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TCA 440-N

TYPICAL APPLICATIONS (Contd)

APPLICATION EXAMPLE FOR AM USING VARICAP DIODES BB 113

L1 105 turns 12 x 0.04 CuLS

L2 7tumns 010 Cul
Voo (45 15V) L3 80 turns 12 x 0.04 CuLS
L4  35turns 12 x 0.04 CulLS

L5 15turns  0.10 CuL
L8 20 turns 12 x 004 CulLS
L9 50 turns 12 x 0.04 CuLS
L10 22 turns 12 x 0.04 CuLS
L11 400 turns  0.06 Cul
|
I L1-L2 with Vogt coil set D21-23751
MURRTA SF 4550

1 L3-L11 with Vogt col set D41-2519

330pF

=
BB113 270K

Vp = 8.5V~f, = 800kHz
—0 Var Vp = 30V—f, = 1620kHz

12K

CONVERSION CONDUCTANCE RF STAGE CONTROL
vs OSCILLATOR VOLTAGE

mv
600 |-
O -8v
8
h s00 — ~v3 O
S
ms g - 6011:601) Og =108
s 3 4° a0 v !
3] i | ]
s @
e = 1] 2
30 g i TCA440 O Vs
2 S 300 ;
w
«
20 = 5
a 200 0SZ. 1060KHZ
15 4
V; = 800 KHz unmod.
1 100 - Vyg= 960 KHz unmod.
5
o ° 1 1 1 1
10mYams 100mVY ¢ WVams ¢ 1o 2 3a 40 aB

————— ATTENUATION AG,,
Yosg AT S (4 WITH CAPACITANCE TO GROUND)

The input is not power matched and can be driven with ahigher resistance, Viis chosen so
that a constant Vs is obtained '50mVpp).
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TCA 440-N
TYPICAL APPLICATIONS (Conta
{F CONTROL
my
800 [~
100L
"V eool-
g
=
3 500~
>
3
£ 00|~
§ Vie
(3 300 |-
6Ot
200
100 -
0 1 1 i 1 1 1
a 10 0 30 40 50 60 dB
—————————+ 4Gy ATTENUATION
Vir (469kHz; m = BO%!; fmoa = 1kHz) is chosen so that always a constant Var 1s obtained
(200mVams!
TYPICAL PERFORMANCE CHARACTERISTICS
AF QUTPUT VOLTAGE AND NOISE SIGNAL TO NOISE DISTANCE vs SIGNAL TO NOISE DISTANCE vs
FIGURE vs RF INPUT VOLTAGE RF INPUT VOLTAGE RF INPUT VOLTAGE
{switching position 1) {switching position 2} (parameter is generator impedance)
(switching position 1)
mVamus
10? %
a8
Var f] 2z z
L] +{
102 =] 0 v
© L+ 80
\ i Rg= 5401 n
101 N 60
\ 3 / 80— ah v
_ 4
100 \ » / Rg~ 5401 D 7
"N » >~ o
10 10 7/ Rg =151
101 0 ° v |
10731072 101 100 101 102mVpyg 10731072107 %109 107 102 10°mv 10-3 1072 1071 100 101 102mvgye

= V|gp AT 80w

—= Vipp AT 600

————= V|pp AT 60:1
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TCA 440-N

TYPICAL PERFORMANCE CHARACTERISTICS (Conta)

TEST FIGURES FOR APPLICATION EXAMPLE FOR AM USING BB 113
f; = 1MH2, t, 59 = 1kHz, f)F = 455 kHz,
Vee = 9V, Vpg measured symmetrically at pins 1 and 2
TEST FIGURES FOR APPLICATION

EXAMPLE FOR MW HARMONIC
DISTORTION AND AF OUTPUT

Tl TAGE
VOLTAGE vs RF INPUT VOLTAGE mY ot I:J::"::% xfngl: \‘rlgul."r:ge
MEASURED SYMMETRICALLY AT (parameter is impedance of tuning
PINS 1 AND 2 f} = TMHz, fjmod = TkHz, " e meter)
15
'lF = 455kHZ, Vcc =9V X Var 20 P v
VaF ol 600
(m = 80%)
mY et ’w 200 /K(... = 30%) RS
150 re e frwn]_ Vv, 500
o K{m= 30%)\ 5 00 j VAF R = 'K“'?\‘é
8~ 400 o \ \ T e 30%) 400
k |Var / il “ /K-Ri <5001}
s, a0e - 0= ° = = TR 2 3 %o
Vap (m=80%) J 10-3 10-2 101 10 10! 1 103my /) /l
a4 | 200 /,/ Ki‘“ o ~ ViRF 200 y // ]
Py 7/ N Vag (m = 30 / Example for moving coil instruments 100 —1 r///‘_J R
h A
R //@fv R, for full-scale deflection
- 4

1073 1072 101 1% 107 102 103  104mv

ViaF 1.5k0 100uA v
1.5kQ) 170uA —
2k 200uA
3500 500,A

TEST CIRCUITS

TEST CIRCUIT FOR NOISE FIGURE

L1-L2 M25 pot core

L3-L11 with Vogt coil set D41-2519
FYNIE]

L1 2+6 turns 6x12x0.04CuLS
L2 n 0.15 CuL
L3 90 turns 12 x 0.04 CulLS
L4 35 turns 12 x0.04 CulS
L5 15 turns 0.10 CuL
L6 70 turns 12 x 0.04 CulS

2

330pF L7 35 turns 12 x 0.04 CuLS
6 - 140pF L8 60 turns 12 x 0.04 CuLS
p L10 22 turns 12 x 0.04 CuLS
Ln 68 turns 0.06 CuL
TCAd40 OV e
3K switch
2.0F] A 8 c
12¢ TuF oft on off separate RF stage control
on off on  RF stage control voltage derived
fram IF control voltage
- f—o\o-'wv—f
‘; 8.2K c 1.8K fi = tMHz; m = 30%
I
niturns) RGeneratori (2
1 15
2 60
4 240
6 540
9 1,2K
12 2,2K
18 4,8K
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