Philips Semiconductors Audio/Radio Products Product sEclflcatlon
TDA2616/TDA2616Q

2 x 12 W hi-fi audio power
amplifiers with mute

FEATURES

» Requires very few external components

No switch-on/switch-off clicks

Input mute during switch-on and switch-off
Low offset voltage between output and ground
Excellent gain balance of both amplifiers

GENERAL DESCRIPTION

The TDA2616 and TDA2616Q are dual power amplifiers.
The TDA2616 is supplied in a 9-lead single-In-line (SIL9)
plastic power package (SOT131), while the TDA2616Q
is supptied In a 9-lead SIL-bent-to-DIL plastic power
package (SOT157). They have been especially designed
for mains fed applications, such as stereo radio and

» Hi-fl in accordance with IEC 268 and DIN 45500 stereo TV.
» Short-circuit proof and thermal protected
* Mute possibility.
QUICK REFERENCE DATA
Stereo application
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
+Vp supply voltage range 75 - 21 v
Po output power Ve=116 V; THD=0.5% |- 12 - w
G, internal voltage gain - 30 - dB
IG,| channel unbalance - 0.2 - dB
o channel separation - 70 - dB
SVRR supply voltage ripple rejection - 60 - dB
Voo noise output voltage - 70 - Y
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TDA2616 9 SIL plastic SOT131
TDA2616Q 9 SlL-bent-to-DIL plastic SOT157
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2 x 12 W hi-fi audio power TDA2616/TDA2616Q
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Fig.1 Block diagram.
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2 x 12 W hi-fi audio power

ot ; TDA2616/TDA2616Q
amplifiers with mute

FUNCTIONAL DESCRIPTION

The TDA2616 is a hi-fi stereo amplifier designed for
mains fed applications, such as stereo radio and TV. The

—nvi 7] U cireuit is optimally designed for symmetrical power
supplies, but Is also well-suited to asymmetrical power
muTe [2]] supply systems.
12 Vp/ GNo (3] An oulput power of 2 x 12 W (THD = 0.5%) can be
ouTt [4] delivered into an 8 Q load with a symmetrical power
Vo [5] Toneers supply of £16 V. The gain is internally fixed at 30 dB,
thus offering a low gain spread and a very good gain
ouT2 [&] balance between the two amplifiers (0.2 dB).
+Vp [7] A special feature is the Input mute clrcuit. This circuit
wvi.2 [8] disconnects the non-inverting inputs when the supply
voltage drops below %6 V, while the amplifier stili retains
-z [9] its DC operating adjustment. The circuit features

MCD372 - 1

Fig.2 Pin configuration.

PINNING
SYMBOL PIN DESCRIPTION

—-INV1 1 non-inverting input 1
MUTE 2 mute input
1/2V/GND 3 1/2 supply voltage or ground
ouT1 4 output 1
Ve 5 supply voitage {negative)
ouT2 6 output 2
+Vp 7 supply voltage (positive)
INV1, 2 8 inverting Inputs 1 and 2
—-INV2 9 non-inverting input 2
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suppression of unwanted signals at the inputs, during
switch-on and switch-off.

The mute circuit can also be activated via pin 2. When a
current of 300 uA Is present at pin 2, the clrcuit Is in the
mute condition.

The device Is provided with two therma! protection
circuits. One circuit measures the average temperature
of the crystal and the other measures the momentary
temperature of the power transistors. These control
circuits attack at temperatures in excess of +1560 °C, so a
crystal operating temperature of max. +150 °C can be
used without extra distortion.

With the derating valuse of 2.5 K/W, the heatsink can be
calculated as follows:

atR =8 Qand V, =116 V, the measured maximum
dissipation Is 14.6 W.

With a maximum ambient temperature of +65 °C, the
thermal resistance of the heatsink is:

150 - 65
14.6

The internal metal block has the same potential as pin 5.

R = -25=33 KW.
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2 x 12 W hi-fi audio power

e . TDA2616/TDA2616Q
amplifiers with mute
LIMITING VALUES
In accordance with the Absolute maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MiN. MAX. | UNIT
iV, supply voltage - 21 \
losm non-repetitive peak output current - 4 A
Pt total power dissipation see Fig.3 - 25 w
Tag storage temperature range -55 +150 °C
Tra crystal temperature - +150 °C
Tamb ambient operating temperature range -25 150 °C
Lo short circuit time short-circuit to ground; note 1 | - 1 h

Note to the limiting values

1. For asymmetrical power supplies (with the load short-circuited), the maximum unloaded supply voltage is limited to
Vp = 28 V and with an internal supply resistance of Rg 2 4 Q, the maximum unloaded supply voltage Is limited to
32 V (with the load shont-circuited). For symmetrical power supplies the circuit is short-circuit-proof up 1o Vp =
21V,
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Fig.3 Power derafing curve.
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
B ja from junction to ambient in free air 25 KW
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Product specification

2 x 12 W hi-fi audio power
amplifiers with mute

TDA2616/TDA2616Q

CHARACTERISTICS

May 1892

symBoL | PARAMETER conpmons | min. [ tvR | max. | uniT
Supply
Ve supply voltage range - 16 21 Vv
lorm repetitive peak output current - - 2.2 A
Operating position; note 1
Ve supply voltage range 75 16 21 \
s total quiescent current R = 18 40 70 mA
Ps output power
THD = 0.5% 10 12 - w
THD = 10% 12 16 ~ w
THD total harmonic distortion Po=6W - 0.15 0.2 %
B power bandwldth THD = 0.5%; note 2 - 20 to - Hz
20 000
G, voltage gain 29 30 31 dB
IG,| gain unbalance - 02 1 dB
Veo noise output voltage note 3 - 70 140 uv
1Z)| input impedance 14 20 26 kQ
SVRR supply voltage ripple rejection note 4 40 60 - dB
a channel separation Rs=0 46 70 - dB
Yias input bias current - 0.3 - pA
1AV g0l DC output offset voltage - 30 200 mv
1AV, 4l DC output offset voltage between two channeis - 4 150 mv
MUTE POSITION (AT |y ;g = 300 pA)
Vo output voltage V, =600 mV - 0.3 1.0 mv
2, mute Input impedance - 9 - kQ
[ total quiescent current R =« 18 40 70 mA
Voo noise output voltage note 3 - 70 140 nv
SVRR supply voltage ripple rejsction note 4 40 55 - dB
1AV gpol DC output offset voltage - 40 200 mV
JAV 4l offset voltage with respect to - 4 150 mv
operating position
1, current if pin 2 Is connected to pin 5 - - 8.2 mA
Mute position; note 5
Ve supply voltage range 2 - 5.8 Vv
Ip total qulescent current R = 9 30 40 mA
Vo output voltage V, =600 mV - 03 1.0 mV
Vio noise output voltage note 3 - 70 140 uv
SVRR supply voltage ripple rejection note 4 40 55 - dB
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2 x 12 W hi-fi audio power
amplifiers with mute

TDA2616/TDA2616Q

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
[AVgno! DC output offset voltage - 40 200 mv
Operating position; note 6
la total quiescent current 18 40 70 mA
Po output power
THD =0.5% 5 6 - W
THD = 10% 6.5 8 - w
THD = 0.5%; R, =4 Q - 10 - w
THD=10%;R =4 Q - 14 - w
THD total harmonic distortion Po=4W - 013 |0.2 %
B power bandwidth THD = 0.5%; note 2 - 40to |- Hz
20 000
G, voltage gain 29 30 31 dB
IG,| gain unbalance - 0.2 1 dB
Vo noise output voltage note 3 - 70 140 uv
1Zl Input Impedance 14 20 26 kQ
SVRR supply voltage ripple rejection 35 44 - dB
o channel separation - 45 - dB
MUTE POSITION (lyy7e = 300 pA)
Vo output voltage V,=600mV - 0.3 1.0 mv
Z,, mute input impedance - 9 - kQ
lp total quiescent current 18 40 70 mA
Vio noise output voltage note 3 - 70 140 i
SVRR supply voltage ripple rejection note 4 35 44 - dB
1AV 4 offset voltage with respect to operating - 4 150 mv
position
I, current if pin 2 is connected to pin 5 - - 8.2 mA

Notes to the characteristics

AW NN =

- Ve=216V, R =8 Q; T, = 25 °C; f = 1 kHz; symmetrical power supply |,z < 30 pA. See Fig.4
. The power bandwidth is measured at an output power of Py ., ~ 3 dB
. The nolse output voltage (RMS value) is measured at Rg = 2 kQ2, unweighted (20 Hz to 20 kHz)

. The ripple rejection Is measured at Rg = 0 and f = 100 Hz to 20 kHz. The ripple voltage (200 mV) is applied in

phase to the positive and the negative supply rails. With asymmetrical power supplies, the ripple rejection is
measured atf = 1 kHz

[6,]

.tV =4V, R =8Q; T,,, =25 °C; f = 1 kHz; symmetrica! power supply. See Fig.4

6. Vpo=24V, R =80, T, =25°C; =1 kHz; asymmetrical power supply hy,e < 30 uA. See Fig.5
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Fig.4 Testand application circult with symmetrical power supply.
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Fig.5 Test and application circult with asymmetrical power supply.
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Application note

TDA2616
12 watt stereo hi-fi audio amplifier (20 W BTL)

Report No.: NBA/AN9205; Author: H.A.M. Ritzer

1. INTRODUCTION.

AN9205

The TDA 2616 integrated stereo amplifier in the 9-leads single-in-line plastic power package
SOT 131 BE1 is intended for use as two class B power-amplifiers with only a few external

components.
In BTL application this IC delivers high output power as mono amplifier.

Some specific data of the IC with asymmetrical power supply are tabulated below.

Supply voltage range
Maximum repetitive output peak current

S.E. - Output power at Vp=32V (or +/-16V) and THD=0.5%
THD=10%

B.T.L - output power at Vp=24V (or +/-12V) and THD=0.5%
THD=10%

Voltage gain

Input impedance

Noise output voltage

Maximum junction temperature

Thermal resistance Rth;,

*
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25A

12 W
15 W

20 W
260 W

30 dB
20 KQ
70 wv
150 °C

2.5 K/W

For a symmetrical power supply the supply voltage range is +/-7.5 volt to + /- 20 volt.

15-40V *



