Audio ICs

BA5417

High-output dual
BA5417

power amplifier

The BA5417 is a 6 to 15V-compatible dual power amplifier developed for use radio cassette players. It is equipped with
standby switching functions for excellent total harmonic distortion and other basic characteristics.

®Applications
Radio cassette / Mini compo players

®Features
1) High output.
Pour = 2.8W (Vce =9V, RL 3Q, THD = 10%)
Pout = 5.0W (Vce =12V, RL 3Q2, THD = 10%)
2) Excellent audio quality
THD = 0.1% (f = 1kHz, Po = 0.5W)
Vo = 0.3mVms (Rg = 10kQ)
RR = 55dB (frr = 100Hz)
3) Wide supply voltage operating range
(Vec =6.0V to 15.0V).

®Absolute maximum ratings (Ta = 25°C)

4) Switching noise (“pop” noise) generated when the
power is switched on and off is small.

5) Ripple mixing when motor starts has been prevented.

6) Built-in thermal shutdown circuit.

7) Built-in standby switch. Output is not influenced by
the standby pin voltage.

8) Soft clipping.

Parameter Symbol Limits Unit
Power supply voltage Vce 20%1 \Y;
Power dissipation Pd 15%2 w
Operating temperature Topr -20 ~+75 °C
Storage temperature Tstg -55 ~ +150 °C

1 Must be within standby values.
*2 Ta=75°C(when using infinite heatsink)

®Recommended operating conditions (Ta = 25°C)

Parameter Symbol

Limits Unit

Power supply voltage Vcc

6.0~ 15.0 \
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®Block diagram
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BA5417

®Electrical characteristics

(unless otherwise noted, Ta=25°C, Vcc=9.0V, Ri=3Q, RF=120Q2, Rg=600€2, f=1kHz, OTL mode)

Parameter Symbol Min. Typ. Max. Unit Coniditions
Quiescent current lo - 22 45 mA ViN=0Vrms
Rated output voltage 1 Poutl 2.2 2.8 - W TDH=10%
Rated output voltage 2 Pout2 4.0 5.0 - w TDH=10%, Vcc=12V
Closed-loop voltage gain Gve 43 45 47 dB -
Output noise voltage Vo - 0.3 1.0 mVrms | Rg=10kQ, DIN AUDIO
Total harmonic distortion THD - 0.1 1.0 % Pour=0.5W
Ripple rejection RR 42 55 - dB frRR=100Hz, VrRr=—10dBm
Crosstalk CT 48 65 - dB Vo=0dBm
Circuit current
(with standby switch off) lore - 0 20 HA
Standby pin current when on Isin - 0.15 0.4 mA | VstBy=Vce
Standby pin Activated VstH 35 - - \ -
control voltage |Not activated VsTL _ _ 1.2 v _
®Measurement circuit
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*1 Vstey=3.5V ~ Vcc
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@ Application example

OTL mode circuit
T.S.D
t
| sk 30k
30k 30k
——W—
RNF1 RNF2
ST.BY
Vee 45 45
ila L
2z ¥z 2z
ol a|O a|o

=4
Z -
- =
" o
2 N
i
Q
+ IEAJ
o L
IJ;
< s L
(e} 8
ES = l—
+ (%)
Q L
Q
s+
8 P’
L]
[
)
|
©
.
©
579
-
+ =
o
O
& 5P
N
+ -
5 I
=z
* =
Q N
z
+ =
o w
5 R
5K
3 |H
s
4

Ci Cr
0.15u 0.15u IN1 IN2
sp sP

vcc
- POWER GND
Fig.2
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Note : 3pin,5pin need coupling capacitors (C3,C5 100uF) for DC offset voltage.
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®Electrical characteristics

OTL mode
10 < = s 0.4
THD=10% s LA i == =E 2 =
< f=1kH: a Ri=3Q H— T+t A
B =1kHz g Input both channels =
> DIN AUDIO F  20|f=100Hz - DIN AUDIO w5 £
5 8| Input both channels = 1k - DIN AUDIO B 5
& Ri=3Q % 10§ 10k - 20080k BPF =: £ 03
o ‘ >
& Ri=4Q E 5 f10k © chl ta w lo—o1—6—6 5
£ 6 - S TLHI x cha i o
S / © il | 5
o / a 1! =ais: o 02
= 2 1k ochl x s ochl
=} 4 / O 05 7 Ach2 i i
& 7 R=80 3 : 1 i 7 4 ch2
5 7 SR S o/~ I~ i 2
3 / L’ s g Rauliy ‘ [T g
a 7. £ o1 =" - o1
w - -
g - % oo oo e | s,
o4 Pie < i v ch2 5
e 5 Tl o
0 = 0.0
0 5 10 15 20 0.02 0050102 05 1 23 5 0 5 10 15 20
POWER SUPPLY VOLTAGE : Vcc (V) OUTPUT POWER : Po (W) POWER SUPPLY VOLTAGE : Vcc (V)
Fig.4 Rated output power vs. Fig.5 Total harmonic distortion vs. Fig.6 Output noise voltage vs.
Power supply voltage Output power Power supply voltage
80 80
50.00 500.0
< —_
g 0 : g of £ z
k) Fr—. < z > =
= N 5 lee 2 40 400
2 60 - % 60| = = =
4 N chi=2| 2 AT M & =
w x
g < o Supe N 2 30 300 U
u = chl =) 14
50 Q 50 Iy “ ) — g
X —
- = Vee=9V ho—s1] I I Vee=9V i = Io | o
£ ol vo=odem chelll & sol_| Ri=30 | [200=80kHz cho| & 20 200 2
%) Rg=600Q w Vrr=-10dBm BPF 3 Vst.ev=Vee >
8 RL=3Q T | DINAUDIO o L] @
& [ =50—10KH. S 10 100 5
5 30 f=20Hz -15kHzLPF & 30| (=50—10kHz) o , lom 1 o
fggglglak MDZH(\)loAkégLonBPF Rg=600Q / (Standby pin supply current)
2 o (T LI T 0000 L=t L 9000
20 50100 300 1k 3k  10k20k 50k 20 50100 300 1k 3k 10k20k 50k : :
FREQUENCY : f (Hz) FREQUENCY : f (Hz) POWER SUPPLY VOLTAGE : Ve (V)
Fig.7 Crosstalk vs. Frequency Fig.8 Ripple rejection vs. Frequency 199 Quiescent standby pin supply current vs.
Power supply voltage
g 12 \ T T T
< | 1] 20 A!LUM”\!‘UM A INFINITE HEAT SINK Pd 1 1 l L
H OTL Stereo < 6jc=5.0°C / W IS Vee=15V
6 12
3 10 2 B : 100cm2x 2.0mm g <
z 216f-A C: 25cm2 x 2.0mm 2 S
5 Z . D: WITHOUT HEAT SINK s 10
< 8 / o B ~.60=56.8°C / W 9 E
& -
= R=3Q 'a‘( 12— '&_( . Vee=12V | |lee 08 o
2] 6 o [ -\\ . x
a / ] 7] 1 S
o Ri=4Q 2. 2 °
§ 4 x C z 3 06 5
w — w - O
2 2 = . rR=a0 g
T o o [l | f=1kHz O
z » Ri=8(¢ g 4 a2 FT T T Veomoy  Drive bothT[ 04
= - channels
E: 0 1 [ LI,
= 0 0 25 50 75 100 125 150 175 0 0305 1 2 3 5 :
0 4 8 12 16 20 24 o O
POWER SUPPLY VOLTAGE : Veo (V) AMBIENT TEMPERATURE : Ta (°C) OUTPUT POWER : Po (W)
Fig.11 Thermal derating curve Fig.12 Power dissipation vs.

Fig.10 Maximum power dissipation vs.

Power supply voltage Power supply voltage (RL.=4Q)




Aud

io ICs

BA5417

R.=8Q
f=1kHz
g\ Drive both
< 8|channels 0.8
o
& 7
4
o 6 0.6
<
a 5
g Pd
Qg 0.4
a Vee=15V
5 3 =TT ~J !
= | T [Vee=12V |-~
o 2 —— < 0.2
1/T - [Vee=0v
0 [ ‘ 0.0
01 0203 05 1 2 3 5
OUTPUT POWER : Po (W)
Fig.13 Power dissipation vs.
Power supply voltage (RL.=8Q)
BTL mode
100

[aN
o
=)

T=Normal

o

=1kHz
THD=10%

OUTPUT POWER : Po(dB)
N
o

200HzHPF

20kHzLPF

Heat sink used(= 4.é‘3><54><0.1‘cm)

!
4 6 8 10 12 14 16 18 20

Heat sink used(=4.8x5.4x0.1cm)

0.0
0
POWER SUPPLY : Vce (V)
Fig.15 Rated output power vs.
Power supply voltage
60
= , 50
$ 490
ES
6
~ 40
=
<
o
o 30
[}
e}
-
a 2 T=Normal
0 Vee=9V
o R=6Q
d 10 Vin=—45dB
o \
100 1k

Ok

FREQUENCY : f (Hz)

L LT \HHHIH 110

Fig.18 Closed loop gain vs.

Frequency

Il
00k

CIRCUIT CURRENT : Icc (A)

TOTAL HARMONIC DISTORTION : THD (%)

POWER DISSIPATION : Pd (W)

60
@ 50
g
9]
=
<
)
o
o]
o]
)
n 20 T=Normal
% Vee=9V
0o R1=6Q
5 1~10k+-DIN AUDIO
o 10 110k~-:-WIDE BAND
OTL=(Stereo)
0 [
100 1k 10k 100k
FREQUENCY : f (Hz)
Fig.14 Closed loop gain vs.
Frequency
100
T=Normal
Vee=9V
Ri=6Q —~
Heat sink used 3
10.0f (=4.8x5.4x0.1cm ;
- : ?‘.
- =z
|- f=10kHz 5
=
1.0k e 5
Ff=1kHz 1 w
= s
H=100Hz w
01— T
o
['4
0.01
0.1 1.0 10.0
OUTPUT POWER : Po (W)
Fig.16 Total harmonic distortion vs.
Output power
T=Normal
| f=1kHz
Ri=6Q
g} 200HzHPF
20kHzLPF A4 —~
7} Heat sink used D
(=4.8x5.4x0.1cm) ] / 2
6 15 .t
— w
< 2
5 g F
L0
o
4 % 7 Zz
5|7 > E
z// |<—(
2 > 05 @
1 ] st
loc ¢
0.1 1.0 10 20

OUTPUT POWER : Po (W)

Fig.19 Power dissipation vs.
Power supplyvoltage (RL=6%)

2.

=

g

o

80
t
70 \\
60 \\
50
40
30 T=Normal
T
= z
20 Vpp=—10dBm
Heat sink used(=4.8x5.4x0.1cm) |
10 20kHzLPF ]
| T W
| [ [ [ [ ]
0 2 4 6 8 10 12 14 16 18 20
POWER SUPPLY : Vce (V)
Fig.17 Ripple rejection vs.
Power supply voltage
0,
T=Normal
cc=9 Ji
[ Ri=6Q /
| f=1kHz
7 /
//
0|
.5
A
0
10 50 100 400 1000

RIPPLE FILTER CAPACITOR : Crr (UR)

Fig.20 Starting time vs.
Ripple filter capacitor




BA5417
Audio ICs

1.0 o 10—
500 b T=Normal Voutl
\ = | R=6Q
\ ¢ 9
@ 400 \ Soe
e T~ A o \ U(DJ
£ = S
w w j=ye]
S 300 g ~ £EQ 6
= [ §5 5
0] o N
2 Q w <
£ 200 IS S~ o2 4
x Ew
s — < |- T=Normal oW
b AR gy
1001 Vin=-39.0dBm S
T=Normal f=1kHz 5g 2
- Vin=—39.0dB
NPT 200HPF &g 1
[ [T ZO‘OK"‘PF L 34 VnEL
0.1 1.0 10 0.1 0z |
: / 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 80
INPUT CAPACITOR : Cin (1F) POWER SUPPLY : Vcc (W) POWER SUPPLY : Vce (V)
Fig.21 Starting time vs. Fig.22 Starting time vs. Fig.23 Output voltage
Input capacitor Power supply voltage Nagative teed back voltage vs.
Power supply voltage
O Noma T 70 P
2 RLZGQ‘ [ ‘\ 5 uﬂf_*l‘LOOHzf
kg = = 60 =
>o o A Vo=|Voutl-Vout2 & / - 1kHz
q c
< 5
w 50
0 «
P4
g 30 S v
> g
Z
@ 20 w30
i 7 &
o] g 20
s
2 10 % T=Normal
& 10 Vee=9V
2 L=t
0 Vin=—10dBm
o 0 L LI
0 2 4 6 8 10 12 14 16 18 20 10 0 100.0 1000.
POWER SUPPLY : Vcc (V) RIPPLE CAPACITOR : Crr (iF)
Fig.24 Output offset voltage vs. Fig.25 R!pple r_ejectlon vs.
Power supply voltage Ripple filter capacitor
®External dimensions (Units : mm)
30.0+0.3
28.5+0.2 3.0+0.2
‘ RLG ‘
( 8]
T
ol L Y
L 2l
RN SE
N — O O | o

1.

12

4.2+0.5
N
o

e LA UME doser

HSIP15




Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document use silicon as a basic material.

Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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