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AM Receiver Circuit

AM receiver circuit for LW, MW, and SW in battery and line operated radio receivers. It
includes an RF prestage with AGC, a balanced mixer, separate oscillator, and an IF amplifier
with AGC. Because of its internal stabilization, all characteristics are largely independent of the
supply voltage. For use in high quality radio sets the TDA 4001 should be preferred to the
TCA 440.

Features

@ Separately controlied prestage

@ Multiplicative push-pull mixer with separate oscillator

® High large signal capability from 4.5 V supply voltage on
@ 100 dB feedback control range in 5 stages

@ Direct connection for tuning meter

@ Few external components

Maximum ratings

Supply voltage Vs 15 \")

Storage temperature range Tetg —40to 125 °C

Junction temperature T 150 °C

Thermal resistance (system-air) Rinsa 120 K/W
*f _ Operating range

Supply voltage Vs 45to 15 v

Ambient temperature Ta’ —15 to 80 . °c

8-24

Be sure to visit ChipDocs site for nore infornmation
http://ww. chi pdocs. com


User
新建印章


B 4% 51 # # 886-3-5753170 TCA 440
WEHE 77 (i) 86-21-54151736
J: 4 b B (i) 86-755-83298787

Http://www. 100y. com. tw

- Characteristics
Vs =9V, T, =25°C; fr = 600 kHz; froa =1 kHz
Total current consumption Is 10.5 mA
RF level deviation for AVae= 6dB A4Gge 65 daB

m = 80% a4 Varp=10dB AGRF 80 dB

AF output voltage for Vige
(symm. measured at 1-2)

for m = 80% Vire =20 Hv VaFrms 140 mv
VIRF =1mV VAF[ms 260 mV
Vigr = 500 mV . Varrms 350 mV
for m = 30% ViRF =20 |J.V VAFrms 50 mvV
Vigr =1 mV VAF(ms 100 mvV
Virr = 500 mV VAFrms 130 mVv

Input sensitivity
(measured at 60 Q, f;qr =1 MHz, m = 30%/0%, Rg = 540 Q)

S+N

at signal-to-noise ratio N - 6 dB Vige 1 uv
(in acc. with DIN 45405)
SN = 2648 Vie 7 | uv
i
§N*——'l’ =58 dB Vire 1 [ mv
RF stage
Input frequency range fire 0to 50 ‘MHz
Output frequency fig =fogc —fiar - fie 460 kHz
Control range 4Gy 38 daB

Input voltage (for 600 kHz, m = 80%)
for overdrive (THDae = 10%),

symmetrically measured at pins 1 and 2 Virepo 26 Vv
(mean carrier .value) ViRErms 0.5 \%
IF suppression between 1-2 and 15 ‘ag 20 dB

RF input impedance
a) unsymmetrical coupling i

at Gar max z, | 25 | kQ/pF

at Grrmin Z, 122/15 kQ/pF
b) symmetrical coupling

at Grrmax Z 45 kQ/pF

at Gremin Z, 45/1.5 kQ/pF
Mixer output impedance Z, | 250/4.5 kQ/pF

(pins 15 or 16)
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TCA 440

IF stage
Input frequency range ' f";:v Oto2 MHz
Control range at 460 kHz ' AGy 62 dB

Input voltage (mean carrier value)
at Gn for averdrive . ViFrms 200 mv
(THD A = 10%), measured at pin'12

(60 Q2 to ground, fi;r = 460 kHz, m = 80%; fmos =1 kHZ) -

AF output voltage for V, at 60 & (pin 12) -

Vig=30uV, M =80%; fmog=1kHz Voarms | 50 mV
Vig=3mV, m=80%;fnoq=1kHz V7 AF rms 200 1mv
VieE=3mV, m=30%;fnoq™=1kHz V7 AFrms 70 mV
Vi =200 p.V; m =30%, fir = 455 kHz; fq AF =1 kHz V7 arF rms 35 to 60 mvV
IF input impedance (unsymm. coupling) Z; - .| 3/3 kQ/pF
IF output impedance Zq7 200/8, kQ/pF
Tuning meter

Recommended instruments: 500 pA (R, = 800 kQ)

or 300 uA (R;= 1.5 kQ)
The IC offers a tuning meter voitage of 600 mVgys max. with a source impedance of
approx. 400 Q. ‘
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Measurement circuit for output voltage
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Measurement circuit for signal-to-noise ratio
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Application exampie for MW with TCA 440

WEHE T W (iff) 86-21-54151736

J: 4% J7 L (1) 86-755-83298787

100y. com. tw

WWWw.

Http:

S1nJ900  swm ooy 7
SO ¥0'0x2} suinj gz 0
SIN) v0'OxZL sunj o5 &9
SN0 v0'0xel suinioz &7

AND0L0 swmgl - Sy
S1ND p0'0XZL swniGg *7
S0 v0'0xgI suinyog &7

1IN0 010 sumny, &
SN0 #0'0XxZ}k suinj.gol 47

55 4S D4Ouny!

R iy

— !

(SRR SN |

44

6152- 10 160 Ajquiasse 1100 yum +17-57
}'6282-12Q 1BOA AIquasse 1109 yym

Ndu—d

o]

0%% VoL

GV_N.NH

L

JdoLe

o4
=¥

9l i
9 Jdoge
L "4
st A
N
|
8L vy

8-31

i nformation

nore

Be sure to visit ChipDocs site for

http://ww. chi pdocs. com


User
新建印章


Bk 4% H # # 886-3-5753170
WEHE T W ( kiff) 86-21-54151736
Jik 4% ) B () 86-755-83298787

Prestage control TCA 440 Http://www. 100y. com. tw
mv
s
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g%
c
3
(]
8
2
& V; = 600 kHz Unmod.
100 ~ Vi = 460kHz Unmod.
0 ¥ T T T .
0 10 20 30 40 ds8
—» Aftenuation 4G,

The input ist not power inatched and can be driven with a higher resistance. The selected V;
ensures a constant Vi5 (50 mV peak-to-peak).

IF control

3
g 2
1

700 -
600

g
i

400+

iF Control Voltage —— X

T
0 10 20 30 40 50 60 dB
—— Attenuation 4G,

The selected V| (469 kHz; m = 80%; fi,oq = 1 kHz) ensures a constant V¢ (200 mV, rms).
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AF output voitage versus RF input voitage
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Example for medium wave applications

AF output voltage versus output frequency
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Total harmonic distortion versus detuning (parameter: modulation frequency)
Vs=9V fosc = 1.455 MHz + Af m=30%
firr =1 MHz ‘ fir = 455 kHz Virr ™ 20 MV s
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Total harmonic distortion versus detuning (parameter: RF input voitage)
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AF output voltage and noise
figure versus RF input voltage
switching position @D
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Signal-to-nhoise ratio versus
RF input voitage
switching position @
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Application example for MW
Prestage control is derived from IF control

. o +45. .15V
_L / | 2,26Q
100nF 15nF Ly Q!
Lo ‘

330pF ; I
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AC=320pF ; l' , ‘
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Murata SF 455D
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i L4-Lp With Coil Assembly Vogt D 21-2375.1
T‘TS oF 370|.|A9/? Lg-Ly1 With Coll Assembly Vogt D 41-2519

8,2k 15kQ

Ly 105turns 12x0.04 Cu LS
L, 7turns 0.10CulL

L3 80turns 12x0.04 Cu LS
Ls 35turns 12x0.04 Cu LS
Ls 15turns 0.10CulL

Lg 20turns 12x0.04 CulLS
Ly 50turns 12x0.04 Cu LS
Lo 22 turns 12x0.04 Cu LS
L4y 400 turns 004Cul
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Test figures for application example for MW

Total harmonic distortion and AF output voltage
versus RF input voltage

measured symmetrically at pins 1 and 2

fi=1 MHz, froq =1 kHZ, fir =455 kHz, Vg =9V
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Application example for MW using BB 113 varicap diodes

o0+V (45-15V)

J1_00nF 220F| 1,

4L7pF
i i gl
270kS2 . L, T jMumfu SF 4550
. AA118
¥ BB113 Bt
Lﬁ
330pF v | 39kQ
3
+ Ly 105 turns 12x0.04 Cu LS

L, 7turns 0.10 CulLSs
L3 80turns 12x0.04 CulLS
L,- L, With Coil Assembly Vogt D21-2375:1 Ly 35turns 12x0.04 Cu LS
P Ly-L,, With Coil Assembly Vogt D41-2519 IZ: ;g :3: :: 12xg:(‘)2 gﬂ 'l:g
B Ly 50turns 12x0.04 CuLS
Viun= 8.5V —= £ =800kHz Lo 22 turns 12x0.04 Cu LS

VQun= 30V—F =1620kHz ) Ly, 400 turns 0.06 CulL
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Conversion banscondughnco versus oscillator voitage. NP : . WA
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Vg =+9V
V, =0mv
0 { Il
10mv,,. : 00mV, . 1WVims

— Vg at 5 (4 With Capacitance to Ground)
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Measured values for application example for MW using diode BB 113

AF output voltage and total harmonic distortion versus RF input voitage
f,=1 MHz; f0q =1 kHz; fir =455 kHz
Vs =9 V; Vg sSymmetrically measured at pins 1 and 2
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Tuning meter voltage versus IF control voltage
(parameter: impedance of tuning meter)

mV
‘ 600 .
v [ ] B 4% # H 886-3-5753170
Vo can | Ri=158 [ W45 73 H T (1t5) 86-21-54151736
T | / JE 4% 77 HL T (Y1) 86-755-83298787
| a2 / Http://www. 100y. com. tw
400 / /
300 —+ / /\/
] / R:5000
20 "/ 1\!/ Example for moving coil instruments
/// Ri=250Q R; Full-service deflection
100 ey 15kQ | 100 pA
: 1.5kQ | 170 pA
’ 2kQ 200 pA
0 | 3500 | 500 pA
0 200 400 600 800 mV
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