TBASOC» TBASOOA
5-WATT AUDIO AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The TBA8OO is a monolithic Audio Power Amplifier con-
structed using the Fairchild Planar* Epitaxial process. The external cooling tabs enable
2.5 W output power to be achieved without external heat sink and 5 W output power
using a small area of the pc board copper as a heat sink.

It is ideally suited as an audio amplifier in solid state television receivers and other Class

CONNECTION DIAGRAM
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ELECTRICAL CHARACTERISTICS: Ta = 25°C (see Test Circuit)

CHARACTERISTICS TEST CONDITIONS MIN TYP MAX UNITS
Supply Voltage 50 30 v
Quiescent Quiput Voltage (Pin 12) V+ =24V 11 12 13 \%
Qutescent Drain Current (Pin 1) V+ =24V 9.0 20 mA
Bias Current (Pin 8) V+ =24V 1.0 5.0 MA
Qutput Power THD = 10%, R = 160, V+ =24V, f =1 kHz 4.4 50 w
Input Saturation Voltage (rms) 220 my
Input Sensitivity {rms) Pout =5 W. v+ =24, R =16 O, f=1kHz 80 mV
Input Resistance (Pin 8) 50 MQ
Frequency Response —3.0 dB V+ =24V, R =160, C3 = 330 pF 20?806 Hz
Total Harmonic Distortion f(:)L{Tk:ZSO mWio 25 W, v+ =24V, RL=160 0.5 %
Voltage Gain (Open Loop) V=24V, R =160, f=1kHz 80 dB
Voltage Gain (Closed Loop) V+ =24V, RL =16Q,f=1kHz 39 42 45 dB
Input Noise Voltage V+ =24V, Rg =00, BS (—3.0 dB) = 40—20,000 Hz 50 uv
Input Noise Current V+ =24V, BW (—3.0 dB) = 40—20,000 Hz 0.2 nA
Efficiency POUT = 5W.V+ =24V, R =160, f=1kHz 75 %
PACKAGE THERMAL RESISTANCE TBAB0OO TBAB00A

81ab Thermal resistance junction-tab max 12 °C/W 10 °C/W

84p Thermal resistance junction-ambient max 70* °C/W 80 °C/W

“Obtained with tabs soldered to printed circuit with minimum copper area.

TEST CIRCUIT
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C3, C7 see Performance Curves
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TYPICAL PERFORMANCE CURVES
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TYPICAL PERFORMANCE CURVES (cont'd)
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APPLICATION INFORMATION

INPUT

NOTE: Compared with the other circuits, this configura-
tion uses a smaller number of external components and
can be used at low supply voltages.

C3, C7 see Performance Curves

Fig. 14. Circuit with the Load Connected to the Supply Voltage
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APPLICATION INFORMATION (Cont'd)

8 NOTE: This circuit is only for use at high voltages. If
INPUTO ! 3 pin 3 is left open circuit, this automatically inserts diades
TABS 4 12 D2 — D3 (see schematic diagram) and enabies a sym-
A2 TBABOOD metrical signal to be obtained at the output. Refer to
100 k2 o - 5 * 500 F Figs. 10 and 11 for distortion and output power.
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C3, C7 see Performance Curves

Fig. 15. Circuit with Load Connected to Ground without Bootstrap
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Fig. 16. Circuit with Load Connected to Ground with Bootstrap

NOTE: For the circuits of Fig. 15 and 16 an excellent supply voitage ripple rejection is obtained by connecting
the capacitor C5 {10 to 100 4F — 25 V) between pin 7 and ground.

PC Board and Component Layout of the Test Circuit PC Board Layout {Fig. 14 Circuit)
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MOUNTING INSTRUCTIONS — The tabs on the TBA80O can be used to conduct away the heat generated in the integrat-
ed circuit so that the junction temperature does not exceed the permissible maximum (150°C). This may be done by con-
necting tabs to an external heat sink, or by soldering it to a suitable copper area of the printed circuit board (Fig. 17a).
Fig. 17b shows a simple type of heat sink. Assuming an area of copper on the printed circuit board of only 2 cm2, the total
@ between junction to ambient is approximately 30°C/W.

For TBABOOA, the desired thermal resistance is obtained attaching the hardware shown in Fig. 7 7c, to a bracket with prop-
er dimensions. This bracket can also act as a support for the whole printed circuit board.

External heat sink or printed circuit copper area must be connected to electrical ground.

In the latter case, Fig. 72 shows the maximum dissipated power (for T4 = 55°C) as a function of the side of two equal
square copper areas having a thickness of 35 u (1.4 mils).

Fig. 17a. Example of an area of PC board copper soldered
to the tabs of the TBABOO, which is used as a
heat dissipator.

COPPER AREA 35 u THCKNESS

TRABOO g

1‘*#4&‘

\
AN
nHol (HoH

N\

¥ PC BOARD

Fig. 17b. Example of TBA80O with external heat sink. Fig. 17c. Example of TBABOOA with external heat sink.

HEAT SINK
Ryh = 30°C,W
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N

2)

PROCEDURE TO CALCULATE AREA OF COPPER NEEDED

Calculate maximum power dissipaticn

VJrzmax
Pp=04- _BHFT + Vimax I
where
V+max = Maximum value of supply voltage (inc-

crease 10% if not stabilized)
Ry = load resistance

I+ = guiescent drain current for typical value see
Fig. 9; maximum value at V+ = 24 V is 20 mA {for
warst case design)

Ta max = 70°C

From Fig. 12, and knowing TA(max)z calculate cop-
per length ("'L")

Examples:

al V+ (not stabilized) = 24 V; R| = 16 Q

24 + 2.4)° _
4 (24+2.4)-20-1073=26W

PHh=04
D 816
From Fig. 12 L = 25 mm

For geometries different from the one of Fig. 77 note
that copper areas near the tabs have better efficien-
cy as regards power dissipation. Therefore addition-
al safety factors must be added for worst case de-
signs.

b) V+ (stabilized)= 12 V: R_ =B (2

2

Pp=04" +002-12=1W

The Fig. 12 shows that no heat sink is required if
Tp < 55°C.
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