TDA1578A

TIME MULTIPLEX PLL STEREO DECODER

GENERAL DESCRIPTION
The TDA1578A is a PLL stereo decoder based on the time-division multiplex principle.
Features

® adjustable input and output voltage levels

® automatic mono/stereo switching with hysteresis, controlled by both pilot signal and field strength
level

analogue control of mono/stereo change over

pilot indicator driver

analogue muting control

muting indicator driver

oscillator with decoupled frequency measurement output

electronic smoothing of the supply voltage

QUICK REFERENCE DATA

Measured with a frequency deviation Af = + 75 kHz without pilot; fy = 1 kHz

Supply voltage {pin 8) Vp=Vgy typ. 85 15V
Supply current {pin 8) Ip=lg typ. 21 30 mA
Multiplex input signal (adjustable) VMUX(p-p) typ. 05 1V
Input resistance {adjustable) R; typ. 47 k2
A.F. output voltage (R = 15 kQ) Vo typ. 0,75 | 16 V
Output resistance Ro low-ohmic
Spread in gain AGy < 1 dB
Channel separation o typ. 50 dB
Total harmonic distortion THD < 03 | 0,1 %
Signal-to-noise ratio S/N typ. 90 dB
Carrier and harmonic suppression
pilot signal; f=19 kHz a9 typ. 32 dB
subcarrier; f =38 kHz agg typ. 50 dB
f=57 kHz o7 typ. 46 dB
f=76 kHz a6 typ. 60 dB
traffic radio (V.W.F.); f =57 kHz a57(VWF) typ. 70 dB
SCA (Subsidiary Communications
Authorization); f=67 kHz ag7 typ. 70 dB
ACI (Adjacent Channel
Interference); f=114kHz ®114 typ. 80 dB
intermodulation; f=10/13 kHz a9, a3 typ. 70 dB
Supply voltage range {pin 8) Vp=Vgy 751t018 \Y
Operating ambient temperature range Tamb —30to +80 oC

PACKAGE OUTLINE
18-lead DIL; plastic (SOT102).
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Time multiplex PLL stereo decoder

TDA1578A

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage (pin 8) Vp=Vgy
Input voltages (pins 3, 4 and 5) V3.4:5.7
Indicator driver output voltage Vi.27
Indicator driver output current 11:1p
Total power dissipation at Tymp =25 °C Ptot
Storage temperature range Tstg
Operating ambient temperature range Tamb

THERMAL RESISTANCE
From crystal to ambient Rthca

max. 20 vV
Oto12 V
max. 24 vV
max. 30 mA
max. 1,2 W
—55to + 150 ©C
—30to +80 OC
= 80 K/W
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TDA1578A

CHARACTERISTICS (measured in Fig. 1)

Input signal: m = 100% (Af = + 75 kHz); pilot signat: m = 9% (Af = + 6,75 kHz);
modulation frequency: 1 kHz; V3 5=V4.5=0V;

de-emphasizing time: T = 50 us; oscillator adjusted to fygc at a pilot voltage V; =0 V;
Tamb = 25 OC; unless otherwise specified

parameter Vp symbol min. typ. max. unit
(V)
Supply voltage range (pin 8) - Vp 75 - 18 \%
Supply current (except 8,5 Ip - 21 — mA
output and indicator)pin 8 | 16 Ip — 30 40 mA
Nominal multiplex input
voltage (peak-to-peak value) | 8,6 VMUX(p-p) — 0,5 - \"
R; =47 kQ 15 VMUX(p-p) - 10 - \
Overdrive reserve of input
atTHD=1% 8,5 3 6 — dB
atTHD=0,3% 15 3 6 — dB

A.F. output voltage {r.m.s.
value; mono without pilot)

R15.18 = R16.17=15k&2 |85 Vol(rms) - 0,75 — \
15 Vo(rms) - 16 - \
R15-18 = R16.17 =24 k2 185 | Vo(rms) - 1,2 - v
15 Vo(rms) - 2,4 - \Y

Overdrive reserve of output

R15-18 =R1g-17 =24kQ | * 3 - — dB
Spread in output voltage :

levels * £ AV4/Vg - - 1 dB
Difference of output voltage

levels * + AVq5.16/Vo | — - 1 dB
Output resistance : * Ro low-ohmic
Available output current

pins 15 and 16 * tly — — — mA
Modulation range at output

{(unloaded) * V15:16-7 - 1toVg7-1 | — \
Internal current limiting * lo — 15 - mA
D.C. output voltage 85 V15:16-7 36 4,1 46 \

R15.18 = R16-17 =24 kQ 15 V15:16-7 70 77 84 \
D.C. current 85 —117.18 - 33 - LA

(pins 17 and 18) 15 11718 - 23 - uA

*Vp=850r15V,
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Time multiplex PLL stereo decoder TDA1578A

parameter Vp symbol min. typ. max. unit
(V)
Channel separation 8,5 o 32 50 — dB
atV45=0V 15 o 39 50 - dB
Total harmonic distortion 8,5 THD - 0,1 0,3 %
15 THD - 0,04 0,1 %
Signal-to-noise ratio 8,5 S/N - 87 - dB
f=20 Hz to 16 kHz 15 S/N - 90 - dB

Carrier and harmonic
suppression at the output

pilot signal; f = 19 kHz * a9 - 32 — dB
subcarrier; f =38 kHz * a3g 40 50 — dB
f =57 kHz * ag7 - 46 - dB
f=76 kHz * azg - 60 - dB
intermodulation (note 1)
fim = 10 kHz;
spurious signal f; = 1 kHz
PLL-filter Fig. 1 * Qo — 50 - dB
PLL-filter Fig. 2 * ay - 70 - dB
fm =13 kHz;
spurious signal fg = 1 kHz * a3 - 75 - dB
traffic radio (V.W.F.);
f =57 kHz (note 2) * o57(VWF) - 70 - dB

SCA (Subsidiary Communi-
cations Authorization);

f =67 kHz (note 4) * ag7 - 70 - dB
ACI (Adjacent Channel
Interference) (note 3);

f=114 kHz * @114 - 80 - dB

f=190 kHz * @190 - 52 - dB
Ripple rejection at the
output; f = 100 Hz;

VP(rms) = 100 mV (pin 8) * RR100 40 43 - dB
Voltage on filter capacitor

without external load * Vg7 - Vp—0,25 - \
Source resistance * Rgg 6 8 10 k2

*Vp=85or15V.
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TDA1578A

CHARACTERISTICS (continued)}

parameter Vp symbol min. typ. max. | unit
(V)
Mono/stereo control
Pilot threshold voitages
(peak-to-peak values)
for stereo ‘ON’ 8,5 Viip-p) - 21 30 mV
15 Vi(p-p) - 43 61 mV
for mono ‘ON’ 8,6 Vi(p-p) 6 15 - mV
15 Vilp-p) 12 30 - mV
Switch hysteresis
VioN/ViOFF * AV; - 3 - dB
Switching time
at C14.7 =0,22 uF
for stereo 'ON’ * 15t ON - 15 - ms
for mono ‘ON’ * tm ON - 27 - ms
External mono/stereo control
{see Fig. 12 and note 5)
Switching voltage for 8,6 Via7 - - 0,7 \
external mono control 15 Vi47 - - 1,4 \
* or:—Va5 | 3156 - - mV
Control voltage for channel
separation: « =6 dB 8,5 -V45 — 120 - mV
15 Va5 — 130 - mV
* AV - - +20 mV
o=26dB 8,5 —Vas - 70 - mV
15 —Va.5 - 80 - mV
Control voltage
for mono 'ON’ 8,5 -Va5 - 240 - mV
15 -Va5 - 270 - mV
for stereo ‘'ON’ 8,5 —-V45 - 220 - mV
15 —V45 - 250 - mV
Control voltage difference
for a = 6 dB; stereo ‘ON’ 8,5 AV4.7 80 100 120 mV

*Vp=85o0r15V.
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Time multiplex PLL stereo decoder

TDA1578A

parameter Vp symbol min, typ. max. unit
(V)
Muting circuit
(see Fig. 13 and note 5)
Control voltage for an
attenuation: « = 3 dB 8,6 -V3.5 - 140 - mV
15 —V3.5 - 145 - mV
* AVi3g - +20 - mV
a=26dB 8,5 —Vi3p5 - 255 - mV
15 —-V35 - 270 - mV
Attenuation ‘
with V3 g =0V * o - - 10,2 dB
with —V3.5 =450 mV * o - 80 |- dB
LED driver output current at an
attenuation: « =3 dB * I 1,2 1,7 r 2,2 mA
Control voltage 8,5 —V35 - 150 [ - mV
for 14 =200 uA 15 -Vi3.5 - 160 t— mV
Control inputs
Recommended voltage range * V3:4:57 0 - 4 \
Input bias current * 13:4:5 - 10 . 100 nA
Indicator driver |
Output saturation voltages [
atly=20mA;V35=0V * V1.7sat - 1,2 | 1.8 \
atly =20 mA * V2. 7sat - 05 |10 v
Output leakage current
atV1;2_7=24V * |1;2 - 20 - HA
*Vp=85ori15V.
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TDA1578A

CHARACTERISTICS (continued)

parameter Vp symbol min.
(V)

VvCOo
Oscillator frequency

adjustable with R1g_7 * fose -
Spread of free-running

frequency at nominal

external circuitry * fosc 7
Free-running frequency

dependency (note 6)

with temperature * TC —

with supply voltage * Afgee/AVPp | —
Capture and holding range

for a pilot input voltage

Vpit = 0,5 x Vpilnom * Af/f £2
PLL control slope (total) * Stot -
D.C. voltage at pin 10 * V107 -

or: —

Frequency measyring point;

internal switching threshold * V4.7 -

or: —

Output voltage (peak-to-peak

value) at pin 4; R = 4,7 k2 * Va-7(p-p) -
Output resistance * Ra-7 —

typ.

76

1 x 1074

45

2,1
3.2 Vgg

9 VBE

350

max.

82

400

kHz

kHz

K-1
Hz/V

%
kHz/us

mV
k&2

*Vp=85or15V.
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Time multiplex PLL stereo decoder

TDA1578A

Notes to the characteristics
1. Intermodulation suppression (BFC: Beat-Frequency Components)
Vo(signal) (at1kHz)

={2 x 10 kHz) — 19 kHz
Vo(spurious) {at1 kHz)

Cl2:

Vo(signal) (at 1 kHz)
Vo(spurious) (at1 kHz)

ag = = (3 x 13 kHz) — 38 kHz

measured with: 91% mono signal; f,;; = 10 or 13 kHz; 9% pilot signal.

2. Traffic radio (V.W.F.) suppression
Vo(signal) (at 1 kHz)
Vo(spurious) (at 1 kHz + 23 kHz)

measured with: 91% stereo signal; i, = 1 kHz; 9% pilot signal;
5% traffic subcarrier (f = 57 kHz, f,,, = 23 Hz AM, m = 60%).

3. AC! (Adjacent Channel Interference)

A57(VWF) =

Vo (signal) fat 1kHz)
Vo{spurious) (at4kHz )

fg =110 kHz — (3 x 38 kHz}

%114

Vo(signal) (at 1kHz)

=186 kHz — (5 x 38 kHz)
Vol{spurious) (at 4kHz )

®190 =

measured with: 90% mono signal; f, = 1 kHz; 9% pilot signal;
1% spurious signal (f; = 11 or 186 kHz, unmodulated).

4, SCA (Subsidiary Communications Authorization)
Vo{signal) (at 1 kHz)

= (2 x 38 kHz) — 67 kHz
Vo(spurious) (at9 kHz)

g7 =

measured with: 81% mono signal; f, = 1 kHz; 9% pilot signal;
10% SCA-subcarrier (fg = 67 kHz, unmodulated).

5. Assuming V1 = k:—T =28,6 mV at Ti =330 K.

6. The effects of external components are not taken into account.
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TDA1578A

APPLICATION NOTES
1. When mono/stereo control and muting control are not used, pins 3, 4 and 5 have to be grounded.
2. In a receiver, channel separation adjustment can be obtained by:

a. A capacitor at pin 12 (Cq9.7}: phasing 19/38 kHz
b. RC or LCR filter at the input: frequency response compensation (Vg = f (w))
c. Feeding the output signals of the output amplifier to the inputs of the other channel.

3. PLL-filter for reduced intermodulation {ap); see Fig. 2.
4. External mono 'ON’ switch; see Fig. 3.
5. Switching ‘OFF’ the oscillator; see Fig. 4.

4 5
13 10 11 47kQ
68kQ 150k Vret
Veef
mong
430 on
4 ” 7 7Z84698.1
7284697
Fig. 2 PLLfilter foray =70 dB at Vp=15V Fig. 3 (a) Atpin4; —V4.5>300 mV;
{see also Fig. 1). (b) at pin 14,
13 10
220kQ |
(470k Q)
39 T'D
(75)
k2 Vp=15V (8,5V)

10 (22) FM
k§ ‘ on
> W% 4 7284699

Fig. 4 The oscillator is switched-off when:
Ip > 100 pA (> 50 pA for Vp=8,5V) and Ip <1 mA.
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Time multiplex PLL stereo decoder

TDA1578A

7280331

30
I6(p—p}
{uA)

4
/|
20 //
4
/i
)4
/
1
o 1] 10 Vpiv) 20

Fig. 5 Signal handling range at the input for
l6nom (£ 75 kHz); Vg.7 = Vp.

100 7280332
~147;18
(WA)
50
\
\
\
0
0 10 vp (V) 20

Fig. 7 D.C. current in the feedback loop of
the output amplifier.

7280323

THD
(%)
0.3
0,2
0.
- Ry -
0 T
01 1 fmlkHz} 10

w0 7280333
I /
(mA) /”
30 / //
/]
v

20 /

10

0 10 Vp V] 20

Fig. 6 Supply current comsumption at
Vg.7 = Vp.

03
i ,/
Ye.
02 ]

7280327

ey

T 7 L=-R™ |
T /{/ <
T
0 P P R, o o
0 10 20 30 40 S0
gr L

Fig. 8 Total harmonic distortion (THD) as a
function of the peak-to-peak input current at
pin6;Vp =15 V; f, =1 kHz;
V35=V45=0V.

Fig. 9 Total harmonic distortion (THD) as a
function of the modulation frequency (f,);
Vp =15V, lg(p-p) = 21,5 A
mono
— — — — stereo; L=—R;91% + 9% pilot signal.
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TDA1578A

7280330 7280328

60
P
W 11
8) d f 2
% éi=1CuF / \
40 ,/ ap
U {us} \
/1 wF
/ 1
20 N
N
N
0 0 t
0,0t 01 1 fplkHz) 10 10 102 rated 10°
Ci2-7  Cy2-7(nF)
Fig. 10 Channel separation («} as a function of the Fig. 11 Phase shift between pilot signal at
modulation frequency (f,); Vp=15V; the input and the internal carrier processing
Ri =47 k&2;Vq5=0V. as a function of C19.7.
7280329
60
Q
dB}
40

A 20

— i
7
g
4
A
~
| Ppilot (15V} ,//
-
= 0
-300 {1 -200 ~100 0
V-5 {mv)

8,5V}
Fig. 12 Mono/stereo control at i, = 1 kHz; « is the channel separation.

Vp=85V
———— Vp=15V
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Time multiplex PLL stereo decoder J L TDA1578A

Va_gimv} Va-s (mV)
-200 -100 0 -500  -400  -300  -200  —100 o,
L
Y
—l ]2 4
// // -20
I/ //
I /]

/ {mA) /
/ / / -0

'

[l — ———r-=d10 ) //
: /
,7/ // -60
4 i
/) 77 d8)
{( 0 / —80
7280324 7280325

Fig. 13 Muting (V) and muting indicator current (l1) as a function of V3 5.

Vg indB curves; —— Vp=85V
—=——— Vp=156V
11 in mA curves for Vp| /Rpjag1 (Pin 1); — — — — 22 V/1kQ
— 14 V/680 Q
------- 10 v/680
100 7280326
I
{mA)
10 \\
\‘
N
L
1
N
<
o1
001
0 -2 -4 -6 -8
8Vg(af) (dB)

Fig. 14 Muting indicator current; Vp=851t0 15 V; Vp =14 V.

Rpiag1 = 680 Q
— ——— Rpjas1 = matched
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TDA1578A

TDA1576 TDA 1578 A
1% 13 12 1 3 A 5
l 10nF
12\ 390kQ 680kQ 150kR
ld — .
N7 i
- L7nF 01wk
Si
P1 1,2MQ 150kQ
10kQ
P2 _/100kQ l
4,7k InF  ==10nF Si f 0,22uF
l 1 47kQ I
7 z % 7 4
3,6kQ

7280322
4

Fig. 15 Applicatjon information for external circuitry to provide
external mono/stereo and muting control.

Adjustment recommendations: ‘
at Vij(hf) = 100 pV with P1 to « = 6 dB (channel separation),

at Vi(nf) = 15 4V with P2 to Vg(af) = ~3 dB.

f0,22/.(55

Vret
(0to4V)

Vs ©

ViMux
11Vip-p) 1uF

+vg 0—{ZZ

C O
100pA 6
47kQ
—

Y

~

Vp=15V

-

-

TDA1578A

-

3,3nF
15k
3,3nF
15kQ
Votat) (R)
15V
a.f.
outputs
Vo(af)“‘)
0,22pF 1.5V
N
180kQ .
33nF
\
10k 0.33pF
| . N
0,22pF
1L N
1F
430 pF
(2%)
1 \
‘%r “ﬁ
220kQ
10k
39kQ f N
(1% °SCT—§
7284696.1

Fig. 16 Typical application circuit using TDA1578A for Vp =15 V.
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