Kit 90. 3 + 3 Watt Stereo Amplifier

Kit 90 is a class AB stereo audio power
amplifier using a BA5406 module from
Rohm. It is easy to construct and has a
minimum of external components. This is the
data book circuit which gives a high gain of
46dB, however it can be easily modified to suit
your requirements by changing the two
feedback resistors. We have supplied 1 kilohm
resistors as an alternative, these provide 28 dB
of gain, which will be more suitable with most
pre-amps or PC sound cards etc.

Specifications :

5-15Vatlto2 A

> 3W RMS /channel, 4 ohm
load, 12V DC supply.

>2W RMS /channel 8 ohm
load 12V DC supply.

>2W RMS /channel, 4 ohm
load 9V DC supply.

> 85 dB, G=28 dB.

> 68 dB, G = 46dB.

THD <0.5% @ 1W.

Freq. Response : 40 Hz to 100 kHz -3 dB

(G =28 dB, 8 ohm load)

50 Hz to 25 kHz, G=46dB
<200 mV, for full output
(G=28dB)

20mV, G =46 dB

Input Impedance ~ 100 k ohm.

D.C. Input :
Power output :

S/N ratio :

Input level :

The supply voltage required for this kit is 5 -
15V DC at 1 to 2 Amps. Maximum output
power will only be obtained with a power
supply of at least 12V and greater than 1.5 A,
using 4 ohm speakers. The power supply
should be well filtered to reduce mains hum, as
there are no on board filter capacitors. Filtering
is unnecessary if operating from a battery
supply, however if the supply leads are long,
then a capacitor at the amplifier may be
necessary. If using a mains transformer and
rectifier, then an electrolytic capacitor of at
least 1000 uF with a voltage rating of 16V or
more, should be used.

Construction.

Follow the printed circuit overlay with
reference to the circuit diagram where
necessary. Add the lowest height components
to the board first, starting with the resistors. Be
careful to get the electrolytic capacitors in the
correct way around and all parts in their correct
positions. Be careful when soldering the IC not
to use excessive heat. Use some heat sink
compound between the heat sink & the IC if
possible. Use shielded signal wire for the input
connections, and at least 16/0.2 hook up wire
for DC input and speaker outputs. Try to keep
lead lengths as short as possible

Operation.

The circuit is straight forward. Most of the
circuitry is contained within the amplifier
module. C1 & C2 are input coupling capacitors
and block DC, as do C9 & C10 which are the
output coupling capacitors, and C4 & C7 which
block DC from the feed back loop. R1 & R2
set the level of feed back.

The gain is equal to 1+ (24k/R1) = 201 (or
46 dB) for R1,R2 = 120 ohm, and 25 (or
28 dB) for R1,R2 = 1k ohm. There is no input
attenuation provided, so if you require a
volume control, then you should use an
externally mounted dual gang, logarithmic
potentiometer of between 10k ohm and 50k
ohm. R3/C11 and R4/C12 provide a high
frequency load for stability where loudspeaker
inductive reactance may become excessive. C5
and C6 provide internal filtering for the input
stage of the IC.

The maximum supply voltage for this Kit is
15V. Check the power supply voltage and
polarity before connecting to the board. You
should have no trouble in getting this kit to
work. If yours does not work, first check all
external wiring, make sure there are no shorts,
then check all the component positions and
orientation. Also check all solder joints and
make sure there are no solder bridges.

You may download the full data sheet for the
BA5406 IC from our website at :

http:// Kitsrus.com
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Circuit Diagram

Kit 90. 3 + 3 Watt Stereo Amplifier

" All electro’s 16V

O Vin
5-15V
C1 1
220 nF C3, 47 uF _=|_—o Gnd
°—| I— 3 + | C9,470 uF
Input 1 - |
_T_ C4 47 uF —T— C11 +
— 220 nF
1ZOQ R3
IC1 or1kQ 2R20 Speaker 1
BA5406 (not includec
209F |C847uF =
I
o—l I— +111 €10, 470 uF
Input 2 ¢ L [|
C12 +
_l_ C7, 47uF 320 oF [
120Q R
2R20 Speaker 2
< Pﬂ o o peaker?,
Components
Resistors : 1/2W, 5%. Qty.
R1,R2 120 ohm (brown red brown) 2
OR (both supplied in new kits)
R1,R2 1k ohm (brown black red) 2
R3,R4 2R2 ohm (red red gold) 2
Capacitors :
C1,C2,C11,C12 220 nF (224) polyester 4
C3,C4,C5,C6,C7,C8 47 uF 16V ecap 6
C9,C10 470 uF 16V ecap 2
Misc.
BA5406 amplifier I.C. 1
Heat sink HS210 1
Nut & bolt set for HS 2 set
K90 Printed Circuit Board 1
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Kit 90. 3 + 3 Watt Stereo Amplifier

Distortion @ 1W RMS Output
1 kHz input and 12V DC supply.
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Photo of completed Kit.
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Audio ICs

12V / 5W dual power
BA5406

amplifier

The BA5406 is a dual-OTL monolithic power IC with two high-output, low-frequency power amplifiers. With a 12V power
supply, it has a rated output of 5W X 2 into a 3Q load, and with a 9V power supply, it has a rated output of 2.8W x 2

into a 3Q load.

The BA5406 has good low-voltage characteristics, and the “pop” sound when power is applied is small. It generates little
radio-band noise, and is ideal for use in stereo radio cassette players.

@Applications

Stereo radio cassette players, stereo component systems, and TVs.

@Features
1) Small “pop” noise. 7)
2) Good low voltage characteristics. Begins operating
Vee = 5V (Typ.). 8)
3) Good channel balance.
4) Good distortion characteristics 9)
(THD = 0.3% when Po = 0.5W). 10)

5) Easy-to-mount 12-pin SIP-M package that requires
little PCB space.

6) The ripple filter pin (pin 6) can be used for muting (by
setting it to ground potential).

@Block diagram

Symmetrical pin assignments simplifies PCB art-
work.

Package has low thermal resistance to simplify
heatsink design.

Built-in treble phase compensation capacitors.
Low radio-band noise generated. Can be freely
positioned in the set.

Muting Timer

BA5406
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Audio ICs

BA5406

@Internal circuit configuration

3
@]
70 O 1 Vce
100Q  £100Q
A 4
30kQ ) ¢ J
—F
A 4 h 4
100k Q 24kQ h 4
6O W8 A O 2 (11)
5pF
>—| |—<
30kQ 39kQ
A 4
,L O 12
O O
5 4
(8 (9)
@Absolute maximum ratings (Ta = 25°C)
Parameter Symbol Limits Unit
Power supply voltage Vee 18% A
Power dissipation Pd 20%2 w
Operating temperature Topr —20~+75 T
Storage temperature Tstg —30~+125 T
Junction temperature Tj 150 T
%1 No signal
k2 Back metal temperature: 75°C.
@Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. Unit
Power supply voltage Vee 5 12 15 \'

@Electrical characteristics (unless otherwise noted, Ta = 25°C and Vcc = 12V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Quiescent current la 20 40 70 mA ViN=0Vrms
Closed loop voltage gain Gve 43 46 49 dB f=1kHz, Vin=—46dBm
Rated output 1 Pour 1 4.0 5.0 - W f=1kHz, THD=10%, R.=3Q
Rated output 2 Pout 2 34 42 - W f=1kHz, THD=10%, R.=4Q
Total harmonic distortion THD - 0.3 1.5 % f=1kHz, Po=0.5W
Output noise voltage Vno - 0.6 1.0 mVims | Rg=10kQ
Input resistance Rin 50 100 - kQ f=1kHz, Vin=5mVims
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Audio ICs BA5406

@Measurement circuit W
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SW: only off to measure 1Q.

Fig. 1

@Application example 330Q
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Audio ICs BA5406

@Electrical characteristics curves
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Audio ICs BA5406
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@External dimensions (Units: mm)
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