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AN17827A

A single channel BTL audio power amplifier IC

M Overview

AN17827A is a monolithic integrated circuit designed for 2.5 W X 1 (8Q) and. It is a single channel BTL IC suitable for

operation in audio application..

- @ Features

e Few external components — no Boucherot cells (output C, R) and no negative feedback capacitors.

. @ Built<in Thermal Protection circuit.
e High ripple rejection.

M Applications

e IC for audio applications

B Package

® 16 pin plastic Dual Inline Package (DIP type)

B Type

e  Silicon Monolithic Bipolar IC
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M Block Diagram
\ BIAS
/

H\IfCC —“r? Y 417— HVCC

1 3 4 5 6 8 11 12 13 14 16
IN PRE PWR PWR  OUT(+) vce OUT(H PWR PWR  RF N
GND GND  GND GND  GND GND
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B Pin Descriptions
Pin No. Pin name Type Description
1 IN Input Input signal
2 NC Not connected Not Connected
3 PRE-GND Ground Ground
4 PWR GND Ground Ground
5 PWR GND Ground Ground
6 OUT(+) Output Positive Output
7 NC Not connected Not Connected
8 vCC Power supply 8.0V power supply
9 NC Not connected Not Connected
10 NC Not connected Not Connected
11 OUT(-) Output Negative output
12 PWR GND Ground Ground
13 PWR GND Ground Ground
14 RF Reference voltage | Ripple Filter
15 NC Not connected Not Connected
16 IN GND Ground Ground
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B Absolute Maximum Ratings
Nf; Parameter Symbol Rating Unit Note
1 | Supply voltage Vee 149 \Y *1
2 | Supply current Icc 1 A
3 | Power dissipation Pp 0.728 W 2
4 | Operating ambient temperature Tt =20 +75 °C *3
5 | Storage temperature T =557 +150 °C *3

Note) *1: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
*2: The power dissipation shown is the value at Ta = 75 °C for the independent (unmounted) IC package without a heat sink.
When using this IC, refer to the Pd-Ta diagram of the package standard page 18 and use under the condition not exceeding the allowable value.
*#3: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.

B Operating supply voltage range

Parameter Symbol Range Unit Note

Supply voltage range Vee 6" 145 v —_
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B Electrical Characteristics at Vec =8 V, RL = 8 Q, freq = 1 kHz unless otherwise specified.
(Note : T, = 25 °C+ 2 °C unless otherwise specified.)

B P Symbol Test Limits Uni
arameter ymbo . ias nit Notes
No. circuits Conditions Min Typ Max

1 | Quiescent Circuit Current Ieo 1 No input signal, RL = c© 7 15 30 mA

2 OptputNoise Vno 1 | No input signal - 03 0.7 |mV[fms]| 1
Voltage

3 | Voltage Gain Gy 1 Vin=20 mV 38 40 42 dB

4, | Total armonic THD | 1 |Vio=20mV - 02 | 05 | %
Distortion

5 {Maxirmm Outpst Po 1 |THD=10% 2 2.5 - w
Power

6 | Output Offset Voltage Voff 1 -350 0 350 mV

; g Freq-ripple = 120 Hz, _
7 |Ripple Rejection RR 1 V-ripple = 1 V[rms] 35 50 dB 1

Note) *1: For this measurement, use the 20Hz = 20kHz (12dB/OCT) filter.
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M Test Circuit Diagram
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B Technical Data
e |/O block circuit diagrams and pin function descriptions
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
. Waveform S e
Pin No. and Voltage Internal circuit Description
1 ov INPUT
g - NC Not Connected
3 oV PRE GND Pre Ground
4 ov PWR GND Power Ground
5 ov PWR GND Power Ground
Pre Amp Driver
6 VCCr2 Positive Output
359
) 20K
é) Vee/2
s = NC Not Connected
8 (Typical)8V VCC Supply Voltage
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M Technical Data
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
Pin | Waveform and " _
No. Voltage Internal circuit Description
9 - NC Not Connected
10 - NC Not Connected
Pre Amp :
11 VCC/2 Negative Output
359
i) Vee/2
12 ov PWR GND Power Ground
13 ov PWR GND Power Ground
O
4
-~
-~
-~
-
- [Jso.9% 2%
= [ =
14 0.45*%VCC 20 Ripple Filt
? ~he pple Filter
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B Technical Data
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
; Waveform = Description
Pin No. and Voltage Internal circuit

15 - NC Not Connected
16 ov IN GND Input Ground
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B Technical Data
- Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Power Dissipation
Description on the measuring method and the thermal resistance Rth(j-a) of AN17827A is indicated in the following

explanation. Silicon Chip T,

T, : Ambient Temperature — Lead frame

T, : Case Temperature

T, : Junction (Chip Surface) Temperature 0G-a)

LUPCB

6 (j-a) : Thermal Resistance from

Junction to Ambient

Figure 1. Heat-flow of a package mounted on PCB.

Measurement Method

1. The heat generated by the power transistor in the IC is dissipated to the air through the case. To
investigate the thermal resistance from junction to case, a diode shown in Figure 2 is used as the temperature
sensitivity parameter together with a heating element (to emulate the heat from power transistor).

Heating | 1y | Hectne S {& Sense ("] Figure 2. Diode as Temperature
AlaRt Element current R
Sensitivity Parameter.

2. The linear relationship between the forward-biased voltage drop (Vbe) and junction temperature when a constant
forward-biased current is applied can be used to compute the junction temperature with respect to the power
dissipation in the junction region.

3. For example, with heating power 1W(1V,1A) initiated at the heating element and the temperature sampling interval
from 0 to 500us to ensure thermal equilibrium is reached, the temperature dependent voltage, V, is measured and
converted to junction temperature as shown in Figure 3.

Junction
Temperature

Figure 3. @ (j-a) Characteristic Plot
S T(s)

5. The junction temperature can be used to compute the thermal resistance from junction to case, 6 (j-a) using
Equation(1) where T, is the case temperature.

Tj—Ta
1w

0(-a) =

Equation (1)

Thermal resistance
The thermal resistance from junction to case, € (j-a) for AN17827A measured using the method mention
above is 40°C/W

2005-12-09
Established | Revised
211782701305110 : Semiconductor Company, Matsushita Electric Industrial Co., Ltd.



wanck
Approved External Issue


APPROVED

EXTEARMAdoFASUE
Pl‘Od UCt Stand ardS Total Pages Page

16 14

M Technical Data
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Junction temperature estimation

Tj = Ta + [(j-a) x Pd

Pd: Power dissipation according to application given by (VCC x ICC) — Output power
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M Technical Data
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

PCB layout pattern Pinl

PCB area : 98.3mm X 58.78 mm = 5778.07 mm?
PCB thickness: 1.5 mm
Material . FR (Flame Retardant)4
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B Usage Notes
. Carry out the thermal design with sufficient margin such that the power dissipation will not be exceeded
under the necessary conditions of power supply voltage, load impedance and ambient temperature.
. The protection circuit is for maintaining safety against an abnormal operation. Therefore, design the

protection circuit such that it should not operate during normal operation. Especially for the overtemperature
protection circuit, if the area of safe operation or the absolute maximum rating is momentarily exceeded by
output pin to VCC short, or output pin to GND short (Ground fault), the LSI might be damaged before the
oversemperature protection circuit starts working.

. Pay attention to the PCB (Printed-Circuit-Board) pattern layout in order to prevent damage due to short
circuit between pins. In addition, for the pin configuration, refer to the pin functional description diagram
(Sheet No.6).

. Do not mount the LSI in the reverse direction onto the PCB (Printed-Circuit-Board). It might be damaged
when power is applied.

. Carry out visual inspection on the PCB (Printed-Circuit-Board) before applying the power, otherwise damage

might happen due to problems such as solder-bridge between the pins of the semiconductor device. Also,
perform a full technical verification on the assembly quality, because the same damage may happen due to
conductive substances, such as solder ball, that adhere to the LS| during transportation.

. Take notice in the use of this product that it might be damaged or occasionally emit smoke when an
abnormal state occurs such as output pin-VCC short, output pin-GND short, output-to-output-pin short (load
short) ,or pin to pin leakage current . (And, safety measures such as an installation of fuses are
recommended because the extent of the above-mentioned damage and smoke emission will depend on the
current capability of the power supply. )

. When carrying out derivative product expansion or when the product is going to be used in a new set, verify
the safety including the long-term reliability for each set.

. Check the risk that is caused by the failure of external components.

. The Input pin of this product is necessary to be tied to ground through a resistor as it has significant effect on

the output offset and the supply surge susceptibility.
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