Audio ICs

1.5V/15mW dual power amplifier
BA5152F

The BA5152F is a dual-channel power amplifier designed for 1.5V headphone stereos. The circuit consists of a pow-
er supply circuit, mute circuit, bias circuit, and two amplifier circuits. To simplify assembily, the gain is fixed, so exter-
nal negative-feedback components are not required.

@®Applications
1.5V headphone Hi-Fi stereos

®Features
1) High output. Peur = 15mW (R = 16Q). 5) Good ripple rejection.
2) Small “pop" noise. 6) Few external components required.
3) Mute circuit terminal provided. 7) Good low-voltage characteristics,
4) Terminals provided for radiation countermeasures. 8) Built-in power switch circuit.
@Block diagram
cnio [T PAOTOF ./ 1 e
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out 1 [7] [10] out 2
POWER GND [ [5] vec
@Absolute maximum ratings (Ta = 25TC)
Parameter Symbol Limits Unit
Supply voltage Vee 4.5 v
Power dissipation Pd 500* mw
Operating temperature Topr —25~75 C
Storage temperature Tstg —55~125 C

* Reduced by 5.0mW for each Increase in Ta of 1°C over 256°C
{when mounted on a 50mm x 50mm x 1.6mm glass epoxy PCB).
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Audio ICs BA5152F

@Recommended operating conditions (Ta = 257C)

Parameter

Symbol

Min.

Typ.

Max.

Unit

Supply voltage

Ve

1.0

1.5

1.8

®Electrical characteristics {unless otherwise specified Ta = 25T, Vec = 1.5V, f= 1kHz and R. = 16 Q)

Power amplifiers

Low-frequency amplifiers

Parameter Symbol Min. Typ. Max. Unit Congditions Meacsit:;wem
Cuiescent current la - 12 18 mA | Vin=0Vims Fig.1
Closed-circuit voltage gain Gve 18 21 24 dB. | Vin=—46dBm Fig.1
Rated output Pour 10 15 - mw THD=10% Fig.1
Total harmonic distortion THD - 1 3 % Po=2.5mW Fig.1
Qutput noise voltage Vo - 23 47 #Vms | Rg=0Q, BPF=20Hz~20kHz Flg.1
Input resistance R 6.6 95 12.4 kQ - Fig.1
Ripple rejection ratio RR s | 45 | - | o8 ‘é:*:,;ao“am' frn=100Hz, Fig.1
Standby current lst - 0 10 #A | 13pin . OPEN Fig.1
Channel balance CB - - 2 dB - Fig.1
Mute level MUTE 70 - - dB Vin=—20dBm, 16pin : Vec Fig.1

@Measurement circuit
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Audio ICs : BA5152F

@Application example aTuF veo
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@®Application example circuit PCB
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Fig.3 - Fig. 4
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@®Complete application example circuit

BA5152F
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Fig. 5

@Circuit description
{1} Power supply block
The BA5152F has an internal power switch, so the Vcc

terminal {pin 9)

connects directly to the power source.

Pin 13 is the power switch, and if it is left open, no bias
current flows in the circuit and the IC will not operate.

Vee
13 b

BAS152F

Fig. 6

AT uF

{2) Mute circuit block

1 =] 3 ] 5 Lol a
ke 001 F
aF $ w00 —
"o #F; ¥

When pin 13 is connected to Vcc, the IC starts up, but
the mute circuit operates to suppress a “pop"” sound
from being generated. The time constant of the power-
on mute circuit is determined by the capacitor con-
nected between pins 14 and 15. It is also possible to
force the mute circuit to operate by connecting pin 16
0 Voo, There is no time constant in this case.

Ve
MUTING
[~-—pin13 AMP
| BAS152F
%16 ,
Vee
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Audio ICs

BAS5152F

(3) Blas block

The components connected to pins 2, 3, and 4 set the
bias point and Vooc. When pin 2 is open circuit, and
Vee = 1,25V, the output pin Vooc voltage is internally
setto 1/2Vcec. By connecting aresistor to pin 2 and
changing the voltage divider ratio, it is possible to vary
Voog.

Pins 3 and 4 are shorted and connected to earth via an
electrolytic capacitor to generate the bias point. When
a33 xFcomponentis used, itis possible to obtain
45dB of ripple rejection. This can be improved if pins
are independently grounded through capacitors.

o] — AMP
13

BA5152F

Fig. 8

@€Electrical characteristics curves (Ta = 25C)

(4) Amplifier block

The amplifier circuits have a fixed gain of Gv = 21dB.
The negative-feedback circuits are on the chip, and the
ground point of the negative-feedback circuit uses the
bias point as its reference, so connect the input poten-
tiometer to the bias point pins (3 and 4). Connect by-
pass capacitors to the output pin to prevent oscillation.
When the IC is used in sets containing an AM radio, it
is possible to reduce unnecessary radiation from the
power amplifiers by connecting CR circuits to pins 6

and 11.
BIAS
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M D BA5152F
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Fig. 9
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SUPPLY VOLTAGE : Ve (V)

Fig. 10 Quiescent current vs.
supply voltage

SUPPLY VOLTAGE : Vee (V)

Fig. 11 DC output voltage vs.
supply voltage

SUPPLY VOLTAGE : Vg (V)

Fig. 12 Output voltage vs.
supply veltage

364 ROHM



Audio ICs

@Electrical characteristics curves
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Fig. 16 Total harmonic distortion vs.
supply voltage

@External dimensions (Unit; mm)

Voo=1.5V

Vo=—26dBV
R_=160
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Fig. 14 Voltage gain vs.
supply voltage
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmissicn or reproduction of this book, either in whole or in part, is
permitted. ' ‘

The contents of this book are subject to change without notice. Always verity before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoaver.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue 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 device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutsly no liability 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 far the 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
ownad or controlled by ROHM CQ., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices {such as audic-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with eguipment or devices which require an extremsly high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fusl controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* |t is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

» Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.
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3V/35mW dual power amplifier
BA5204F

The BAS204F is a dual-channel power amplifier designed for 3V sterec headphone tape players. There is almost no
“pop" sound generated when the power is switched on and off, so this IC is ideal for headphone applications. Input
coupling capacitors are not required, and only one filter capacitor is needed which helps reduce set size. In addition
to operating off low voltage, the IC has low distortion, making it suitable for Hi-Fi applications. The circuit can oper-
ate down to 1.5V, and has excellent ripple rejection, so it is not adversely influenced by the motor or tape transport
systems.

®Applications
3V compact cassette headphone steraos players, micro cassette players, and FM stereo radios.

@®Features ‘
1) Rated output of 35mW (RL = 32Q) off a 3V power 6) Low distortion (0.05% at Po = 5mW).
supply. 7) Good voltage gain balance between channels.
2} Low “pop” noise when power is switched on and 8} Good channel separation (60dB typ.).
off. 9) Input coupling capacitors not required.
3) Low quiescent current (13mA). 10) Symmetrical pin layout facilitates PCB design.

4) Excellentripple rejection (38dB}.
5) Begins operating at 1.5V.

@Block diagram

16 { 5UB

BOOT STRAPY | 3
DUTPUT1 E

15 | INPUT

E NFB1

GND| 4 13 | FILTER
MUTING
TIMER
rowerano | 5 1z NG
vee| 6 11 | NFB2
0UTPUT2| 7 @ @ 10 | INPUT
BDOTSTF\APZ' 8 o |sun
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@ Internal circuit diagram

BA5204F
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@Circuit explanation (refer to the Internal Circuit diagram)

(1) Preamplifier Stage

The preamplifier is comprised of the |evel-shift transis-
tor Qhoer, a differential amplifier (Qhoz and Quos), and the
active load (Quoa and Quos). The input is a PNP transis-
tor that does not require a coupling capacitor.

(2) Pre-drive stage

Qe Is the pre-drive transistor. Qizz and Qizo form the
load.

(3) Powerstage

Comprised of phase-inverting transistor Chzo, and pow-
er transistors Quze and Qhas,

(4) Idling current setting circuit

The idling current is controlled so that the difference
between the Vee of the power transistor Qiz2 and the
Vee of the phase-inverting transistor Quzo is the same as
the difference between the Vr of the constant-voltage
diode Q117 and the Vee of Quai,

(5) Negative-feedback circuit

The closed-circuit gain with negative feedback is de-
termined by Rios, Rioz, and the value of the resistor
connected to the NFB pin. Part of the gain setting re-
sistance is on the chip (Rie2) to reduce variance be-
tween components.

{6) “Pop” noise elimination circuit

The IC has an internal timing circuit (with switch for op-
eration) to reduce the "pop” noise that occurs when
power is applied.

ROHM 367
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Audio ICs BA5204F
.}
@Absolute maximum ratings (Ta = 25C) ‘

Parameter Symbol Limits Unit
Supply voltage Vee 6.0 v
Power dissipation Pd 500* mw
Operating temperature Topr —25~75 T
Storage temperature Tstg —55~125 o
Junction temperature Tj 125 L

* Reduced by 5.0mW for each increase In Ta ot 1°C over 25°C
{when mounked on a 70mm x 70mm x 1.6mm glass epoxy PCB).

@CElectrical characteristics {unless otherwise specified Ta = 25C, Voo = 3V, f= 1kHz and RL = 32Q)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Quiescent circuit current la - 13 20 mA | Vn=0Vrms
Closed-circuit voltage gain Gve 32 35 38 dB Vin=—45dBm
Rated output Pour 23 35 - mwW | THD=10%
Distortion THD - 0.05 0.3 % Po=5mwW
Qutput noise voltage Vo - 80 200 |pVrms SDP= gSOHZGl%?EHS:’B
- Input resistance B 2.0 30 — kQ -
Ripple rejection ratio R 28 38 - dB \l._,‘:f__T)EmdBm‘ f=100H:.
Operation start voltage Vs — 1.5 1.8 A —

@®Measurement circuit

BAS5204F

Voo

Fig. 1
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BA5204F

@®Application example

3v DUAL
PRE AMP

2
l +

BA3304

120~2200 Ve

v

3 1]
20
Headphone
BAS204F 34_79
+
1 47Q
4 5
GND

* Use a mylar capacitor.

Fig. 2 Application example circuit for a 3V stereo compact-cassette player.

@External components (Fig. 15)

Ci ! fitter capacitor

The recommended value is 330 xF. If this is reduced
too much, the ripple rejection ratio will drop. This ca-
pacitor also sets the muting time when power is ap-
plied. Reduce the value of this capacitor if you wish to
shorten the startup time. On the other hand, if you wish
to reduce the “pop” noise further, increase the value of
this capacitor to lengthen the startup time.

C: and Cs : bootstrap capacitors

The recommended value is 47 x F. If the capacitance is
too small, the IC will not be able to produce its rated
powser in the bass region and distortion will increase.
Csand Cs . feedback circult DC blocking capacitors
These capacitors and RNF set the bass cutoff frequen-

oy.
1
(RnF1+Ricz)
1
( Rrz+ Rzoz)

T 2m - Cse

T 2m - Cer

Rnr and Rwrz determine the amount of feedback for the
feedback circuit. These resistors determine the closed-
circuit voltage gain (Gve).

Cr and Cs : depending on the PCB design, and output
circuit wiring, feedback may be applied to the IC’s in-
ternal circuits and cause high-frequency oscillation.
These capacitors prevent this from happening. They
also increase the amount of design freedom with re-
gard to the output wiring and PCB artwork. Design the
PCB so that the length of the wiring from ch1 and ch2
to capacitors and from the capacitors to GND is as
short as possible, Mylar capacitors of about 0.01 xF
are appropriate for this application, although active ca-
pacitors may also be used. The residual impedance
and resonant frequency will differ depending on the
type of capacitor and therefore have some influence
on the effectiveness.

Ceand Gy I output coupling capacitors

The recommended value is 220 i F, i the capacitance
is too small, the |C will not be able to produce its rated
power in the treble region and distortion will increase.
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Audio ICs BA5204F

@Electrical characteristics curves
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Audio ICs BA5204F
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Fig. 15 Quiescent current vs.

amblent lamperature Fig. 16 Allowed power dissipation vs.

ambient temperature

@External dimensions (Unit: mm)
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Speaker/headphone switch power
amplifier
BA5210FS

The BA5210FS is a power amplifier with a built-in monaural speaker/sterec headphone switch. The speaker drive is
BTL for large output, and when the headphones are connected, the “center-amp” design means that coupling is not
required. This significantly reduces the number of external components required, and makes this IC ideal for com-
pact sets that have high component density. Mute and standby functions are provided, and direct microprocessor
control is possible.

@Applications

Notebook computers, electronic books, portable CD
players, video cameras with built-in monitors, LCD
TVs, radios, and electronic instruments

®Features
1) Built-in BTL/stereo switch circuit. 4) Few external components required.
2} Mute function. 5) Low current consumption and good sound quality.

3} Standby function,

@Block diagram
.MUTEl 9 8 | sTBY
BIAS—OUT |1o 7 | Bias—In
PRE—GND | 11 § 7 6 | FILTER
IN—L I 12 5 | sTETL
NF—L |13 4 | Veo
< X
8
IN-R |14 a |out—L
NF—=R| 15 2 |out-nR
ouT—C |16 . 1 IPWH—GND
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BA5210FS

e

@Absolute maximum ratings {Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Voo 6 \'
Power dissipation Pd 650* mw
Operating temperature Topr —10~60 T
Storage temperature Tstg —55~125 T

* When mounted on a 90mm x 50mm x 1.6mm glass-spoxy PCE, reduced by 6.5mw for each

increase in Ta of 1°C over 25°C,

®Recommended operating conditions (Ta = 25T)

Parameter

Symbol

Limits

" Unit

Supply voltage

Vee

2.5~6.0
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@Pin descriptions

BA5210FS

Pin No.

Name

Function

Ne-signal DC voltage (V)

Equivalent circuit

PWR—GND

Power amplifier system ground

OUT—R

ouT—L

16

ouT—-C

Power amplifier and system
amplifier output terminal

This has low output impedance
during operation, so if it is shorted
to Vee or GND the IC will probably
be destroyed.

L

Vee

"

O—d——'vvv—
out-L outC

QUT-R
)

200

PWR-GND

Vee

ST/BTL

Stereo/BTL switch terminal

The threshold voltage is
approximately 0.2 x Vco. BTL mode
when high, and stereo mode when
low.

0.9 (BTL)
0 {stereo),

BIAS-OUT

FILTER

Ripple filter

During operation a voltage close to
the supply voltage is generated.
The cutput impedance is low, so if it
is shorted to GND or low impedance
powar sources, a large current will
flow and destroy the IC.

BIAS—IN

Bias amplifier input
This terminal sets the DC cperating
point for all amplifiers on the 1C.

"
270

FILTER
O

O___

BIAS-IN

39k

56k

PRE-GND

406



Audio [Cs

BA5210FS

Pin No.

Name

Function

o-signal DC voltage (V)

Equivalent circuit

STBY

Standby control terminal

The 'more slowly that the voltage
rises on this terminal, the lower the
noise that occurs when standby is
released.

2.6 (E1=3.3V)

. Veo
STBY

PRE-GND

MUTE

Mute control terminal

The more slowly that the voltage
rises and falls on this terminal, the
lower the noise that occurs when
mute is turned on and off.

0 (E2=0V)

MUTE -
O

S

10

BIAS—OUT

Bias amplifier output

This is the impedance conversion
point for the operating point voltage
set by BIAS-IN for supply to the
other amplifiers. The output
impedance is low, so if it is shorted
to Vce or GND a large current will
flow, and the IC will probably be
destroyed,

PRE-GND

1A

PRE—GND

12

14

BIAS-OUT

' PREGND

13

15

NF—R

Feedback terminal

BIAS-OUT

PRE-GND

407
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@Electrical characteristics {unless otherwise specified Ta = 25C, Voo = 3.3V AL = BQ, f= 1kHz and RG = 600Q)

Parameter Symbol Min. Typ. Max. Unit Conditions
Circuit current 1 lee 2 8 14 mA Vn=0V¥rms, Ri=w
Circuit current 2 lee2 2 11 22 mA Vin=0Vrms, RL.=8Q
Voltage gain 1 Gvl 32 as 38 dB
. Stereo operation, R. = 100 + 160,
Voltage gain 2 Gv2 9 12 15 dB measured at end of 160
Rated output power 1 Pourt 350 450 - mw | THD=10%
Rated output power 2 Pour2 1.2 17 - mW | Measured at end of 16Q | gtereq operation,
' Measured batween L/R R =100 + 160,
Maximum output voltage Vou 0.9 1.2 — Vrms | output terminal and THD = 10%
center amplifier output
Total harmonic distortion 1 THD1 - 05 1.0 % Po=50mW
Sterso operation, RL = 100 + 160,
T y _ measured between L/R output
Total harmenic distortion 2 THD2 0.2 0.6 % | terminal and center amplifier output
Vo=0.5Vrms

: Stereo operation, A. = 100 + 160}, Rg
Cutput noise voltage Vo - 50 100 | wVms | =00, measured between L/R output
terminal and center amplifier output

Sterao operation, R. = 100 + 16Q),

. _— . RR 58 65 - dB Vrr = -20dBm, fer = 1kHz, Rg = 00},
Ripple rejectloﬂ ratio measured at end of 160
. _ Stereo operation, R = 100 + 160, Vo
Channel separation cs 55 65 dB = 0dBm. at end of 100 + 160
Input resistance ' Rin 8 10 12 kQ
_ Stereo operatlon, Ru= 100 + 160,
Standby release threshold VihSA 1.5 2.0 v measured at end of 160, GV2 > 6dB
Standby threshold VihSB 0.2 06 - v Vin = OVrms, R = B0, lec2 < 10uA
Stereo operation, RL = 100 + 160, Vi
Mute on threshold VihiMA - 08 2.0 v = -25dBm, Vo < -80dB (end of 16¢2)
) Stereo operation, RL=100 + 16ﬁ.
Mute off threshold VIhMB 0.2 0.7 - V| measured at end of 160, GV2 > 6dB
Standby terminal source current lssS - 30 100 HA
Mute terminal source current lssM - 20 100 pA
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®Measurement circuit

BA5210FS

o

=
p-
=

@Application example
39k

Unit: R [Q]
C [uF]

Vooc=3.3v

STBY ARA
CONTROL M

MUTE 100k
CONTROL —“VW—"+ 8
1 ZEMUTE

+ 1]

B

BIAS—QUT
L
;HE-UHD

12

t—ehin | H IN—T]

[]

NF—L]

1

E

3 14
A—ch IN 4 lj IN—R

[5]

NF—

)

16

ouT-C

SP 80
g HP 164

unit IR [Q]
C [xF]

STBY: operating when H, standby when L

MUTE: mute on when H, off when L

Fig. 2
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Audio ICs

BA5210FS

|HE

@®Cperation notes

A characteristic of this IC is that if it is used with a sup-
ply voltage that is less than the recommended value
{2.5V), the OUT-R offset increases. When using the IC
with a BTL 8 {x load, if the voltage drops, the supply
current will increase accompanied by an increase in

@Eiectrical characteristics curves

power supply impedance, which can lead to low-fre-
quency blocking oscillation. For this reason, we rec-
ommend that you use a low-voltage detection circuit
that puts the IC in the standby state when the voltage
drops below 2.5V.

Vin=—60dBrn 1000 Pd BTL
f=1kHz 3 s AL =80
= = = THD=10%
~ 40 RL=80 BTL E =80 BTL 5 | Eeoo et
4 ~ Vn=0Vrme g 18
= o v
g T o //
& 30 E 40 i Z600 Pour
z g £ |2
z c 10l
& 3 T & A
w 20 20 r— 5 2400 7
@ E / o &
b3 i 5 «
o 2 Py QO os5tw
€ 1w w 10 a =200 4
a = g
:
0 ¢ ol 0
0 Z 4 6 ] 0 2 6 ] F 4 & 8
SUPPLY VOLTAGE : Vo (V) SUPPLY VOLTAGE : Veo (V) SUPPLY VOLTAGE : Vcc (V)
Fig. 3 Voltage gain vs. Fig. 4 Quiescent current vs. Fig. 5 E’c;wgr dllss?atlozand
supply voltage supply voltage ated outpul power vs.
supply voltage
~ 100
g ——y 100 Vor—33Y
b Ru=80 BTL Vee=3.3Y Ven=—200Bm
a & Ru=100+16Q = Ag=00
= 2 Vo=0dBm (-] e ;
= © B0 2 T (R=100+160
g @ © 3 \\
= o
I w[J=10kHz f 5 80 ‘
e 100Hz g 5 =~
7 ~ 1kHz Z a0 i E BIL (Ri=80)
o QKHZ\ 10kHz < ]
@ 1 = & g 40 ~
z 100Hz ™ "-—/7 @ « N
-
£ 2w 5
% ] o2
T [
4 09 5
z
%)
= 3 0 a0 100 400 T 10K 00k 0 100 1k 10k
OUTPUT POWER :1 (mW) FREQUENCY : f (Hz) FREQUENGY : t (Hz)
Fig. 6 Distortion vs. cutput Fig. 7 Channel separation vs. Fig. 8 Ripple rejection vs.
frequency frequency
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amplifier
BA526

6V/430mW single-channel power

The BAS526 is a high-output manolithic power amplifier with excellent audio quality. With a 6V power supply, it has a
rated output of 430mW into an 8Q load (THD = 10%), and a maximum output of 700mW. It comes in a compact

9-pin SIP package.

@Applications

Portable radios,

TV sets,

cassette recorders,
interphones,

and wireless tranceivers

@Fcatures

1) High output. Peur = 430mW (Vec = 6V and an 80
load {THD = 109%).

2) Good low voltage characteristics. Begins operating
at2v. |

3) Easy-to-mount 8-pin SIP package.

@Block diagram

4} Extremely low high-frequency distortion with small
signals. Uses soft clipping for good audio quality.

5) Power-on “pop” noise is suppressed.

6) Low noise.

Low-frequency amplifiers - Power amplifiers
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Audio ICs BA526
®Internal circuit diagram
1 2
‘ o] o
9 Ra 3
O C
=]} b
Hy
Gz S Q2 T
Ry K
8 R
o
Ra Qu
8 Gz [ '
o '{___;‘a A o)
4
=1l 3
Rss
o
A Ry
Qe
s Qg
5
o]
o7
@ Absolute maximum ratings (Ta = 25C)
Parameter Symbol Limits Unit
Supply voltage Voo 9 v
Power dissipation Pd 950* mw
Operating temperature Topr —10~65 c
Storage temperature Tsig —30~125 T
* Reduced by 9.5mW for each increase in Ta of 1°C over 25°C.
@Electrical characteristics (unless otherwise specified Ta = 25°C, Vec = 6V, Ru= 80 and f= 1kHz)
Parameter Symbol | Min. [ Typ. | Max. | Unit Condition (h?l’li(re:jittlrement
Quiescent circuit current la - 12 24 mA | Vin=0Vims Fig.1
Closed-circuit voltage gain Gve 48 52 54 dB Rne=470Q . ViN=2.5MVme Fig.1
Maximum output power Pom 600 700 — mW | Vin=25mVme Fig.1
Rated output power Pour | 350 | 430 - mW | THD=10% Fig.1
Cutput noise voltage Vo - 025 | 0.7 | mVims | Ry=0Q Fig.1
Total harmonic distortion THD — 0.4 2 % | Po=50mwW Fig.1
Input resistance Rin - 22 - kQ | Po=50mwW Fig.1
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®Measurement circuit
Voo (+6V)
+ Gy
T 470u F
R.BG
GND
Fig. 1
@Application example
Veo (+6V)
i Cy
470 uF
From preamplifisr . Cad?) uF
+
VR
10k an
.= 1 Speakar
GND

@External dimensions {Unit: mm)

218402 28£0.2
q ]
&
a ﬁ o
] w| o
LTI
“l & 1 [
ﬂ 2.54 | o8 ||
“ > ‘0.8 0.3+0.1
1.8

SIP9
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted. ‘

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CC., LTD.,
can bear no responsibility whatsoever,

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When dasigning for mass production, please
pay careful attention to peripheral conditicns.

Any and all data, including, but not limited to application circuit diagrams, information, and
varicus data, described in this catalogue 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 device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability 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; cther than for the 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
ownad or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human lite (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

- It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material {or labor) as determined by forelgn
exchange or foreign trade control laws.

* Please be sure to consult with our sales represantatives to ascertain whether any prod-
uct is classified as a strategic material,




Audio ICs

6V/800mW single-channel power

amplifier
BA527

The BA527 is a monolithic power amplifier designed for portable cassette players and radio cassette players. With a
6V power supply, it has a rated output of 800mW into a 4Q load (THD = 10%). It is a high-grade design that gener-
ates almost no audible switching noise, and is ideal for high-end compact cassette players (including those with
radio}.

@Applications

Portable cassette reccrders and radio cassette recorders

@Features

1)

Rated power output is 800mW (Vec = 6Vand a4Q
load (THD = 10%). Maximum output is 1300mWw.

a heatsink. Allows more compact set designs, and
is easy to mount.

2) Pin compatible with the Rohm BA526 power ampli- 4) High ripple-rejection ratio (55dB) and generates al-
fier, and can be interchanged to suit the applica- most no “pop” noise.
tion. 5) Excellent low voltage characteristics (starts operat-
3) Compact 9-pin SIP package that does not require ing at 8V <2.8V).
@Block diagram
BA527
L] L
E &5
z % é
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BA527

@Intemal circuit diagram

@
An
90 —0a
. 4 a o o,
0. ¥
oy e Qi
)4
0¥
A, As
—C5
o)
_?
@Absolute maximum ratings (Ta = 25¢)
Parameter Symbol Limits Unit
Supply voltage Voo 9 v
Power dissipation Pd 950" mw
Operating temperature Topr —10~65 c
Storage temperature Tslg -30~125 C

* Reduced by 9.5mW for each increase in Ta of 1°C over 25°C.

@CElectrical characteristics (unless otherwise specified Ta = 25C, Vec = 6V, AL = 4Q, f= 1kHz and Rwr = 220Q)

Parameter Symbol Min Typ. Max. Unit Conditions I\Cllit::j:rement
Quiescent circuit current la - 16 25 mA | Viy=0Vims Fig.1
Closed-circuit voltage gain Gue 43 46 49 dB Vo=0.45Vim, Fig.1
Maximum output power Pom 900 1300 - mw - Fig.1
Rated output power Pour 700 8OO - mW | THD=10% Fig.1
Output noise voltage Vo - 0.2 0.7 MVims | Rg=00 Fig.1
Total harmonic distortion THD - 0.45 1.8 % Po=50mW, 1kHz " Fig.1
Input resistance Rin - 47 - kQ Po=50mwW Fig.1
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Audio ICs BA527

@Measurement circuit Voo (46Y)
3
9
+ 8
I I 4
+
Z Cs
1000 4 F
g
o 2
OSO@ 330 xF
GND
Fig. 1
"@Application example Voo (+6V)
Cr
1000 4 F
From preamplifier Cp 1000 xF
H
+H=
VR
) Z
pol [ 402 to 801 speaker
GND

Fig. 2

@External dimensions (Unit: mmy)

21.640.2 28202

]

5802

10.53+05

35405

|
s i
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0.310.1
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, sither in whole or in part, is
permitted. ‘

The contents of this book are subject to change without notice. Always verity before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, RCHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue 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 device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability 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 the 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.

The products in this manual are manufactured with silicon as the main material,

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equiprent, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

« It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

« Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material,




Audio ICs

9V/2.3W single-channel power
amplifier
BA534

The BA534 is a monolithic power amplifier designed for portable cassette players and radios. With a 9V power sup-
ply, it has a rated output of 2.3W into 2 4 Q load {THD = 10%). It has high ripple rejection, and the “pop” noise when
power is applied has been suppressed to an absolute minimum,

@Applications
Portable cassette recorders and radics.

®Features
1) High power output. 2) The “pop” noise that occurs when the power is ap-
When Vec = 9V, RL = 40Q and THD = 10% ! Pour = plied is extremely low.
2.3W 3) Excellent ripple rejection ratio.
When Voc = 9V, RB. = 3Q and THD = 10% : Pour =
2.8W

®Block diagram

@®Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Voo 14 v
Power dissipation Pd 2.5"* w
Operating temperature Topr —25~75 c
Storage temperature - Tstg - =—bB55~125 C

* Reduced by 25mW for each Increase In Ta of 1 °C over 25°C,
{without radiation board)
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Audio ICs BA534
@Internal circuit diagram
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@Electrical characteristics {unless otherwise specified Ta = 26, Vee = 6V, R. = 40 and Bwr = 100Q)
Parameter Symbol Min Typ. Max, Unit Conditions Meag#;ﬁ:?em
Ciescent circuit current lo - 20 50 mA - Fig.t
Closed-circuit voltage gain Gve 47 50 53 dB f=1kHz Fig.1
Rated cutput Pout 1.7 23 - w THD=10% Fig.1
Output noise voltage Vo - 0.7 3.0 MVims | Rp=10k{2 Fig.1
Input resistance Rin - 200 - kQ - Fig.1
Total harmonic distortion THD - 0.3 2 % Po=0.5W Fig.1

@Measurement circuit

RL=40
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Audio ICs BA534
@Application example
Veo=BY
Ca
0.1 uF i 470 4F
+p o
H
1000 F
IN
= o [ﬂ R4
7# GND
Fig. 2
ouT
Fig. 3 PCB diagram
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BA534

@External dimensions (Unit: mm)
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, sither in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. if, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever,

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions. ‘

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as itlustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no llability 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 the buyet's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license 1o
practice or commercially exploit any intellectual property rights or other proprietary rights
owned of controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and elactronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremaly high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, asrospace machinery, nuclear-reactor contrellers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material {or labor) as determined by foreign
exchange or foreign trade control laws,

* Please be sure to consult with our sales representalives to ascertain whether any prod-
uct is classified as a strategic material,




Audio ICs

12V/5W dual power amplifier
BA5406

The BA5406 is a dual-CTL monolithic power |C with two high-output, low-frequency power amplifiers. With a 12V
power supply, it has a rated output of 5W X 2 into a 30 load, and with a 9V power supply, it has a rated output of
2.8W X 2intoa3Q 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 sys-
tems, and TVs.

@Features

1) Small “pop" noise. 7} Symmetrical pin layout simplifies PCB artwork.

2) Good low voltage characteristics. Begins operating 8} Package has low thermal resistance to simplify
Vee = BV (typ.). heatsink design.

3) Good channel balance. 9) Built-in treble phase compensation capacitors.

4) Good distortion characteristics (THD = 0.3% when 10} Low radio-band noise generated. Can be freely
Po = 0.5W) ‘ positioned in the set.

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

8) Theripple filter pin (pin 6) can be used for muting
{by setting it to ground potential).

@Block diagram

/

BAS406

Muting Timer

BOOT STRAP:[« |
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@®Internal circuit diagram

BA5406
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5 4
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@Absolute maximum ratings (Ta = 25C)
Parameter Symbol Limits Unit
Supply voltage Vee 18*1 \Y
Power dissipation Pd 20*2
Operating temperature Topr —20~75 T
Storage terperalure Tsig —30~125 T
Junction temperature Tj 150 T
*1 No sighal
*2 Back metal temperature: 75°C.
@®Recommended operating conditions (Ta == 25C)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vee 5 12 15 A

@Electrical characteristics (unless otherwise specified Ta = 25°C and Vee = 12V)

Parameter Symbol Mir. Typ. Max. Unit Conditicns
Quiescent circuit current la 20 40 70 mA Vin=0Vrms
Closed-circuit voltage gain Gvc 43 48 49 dB f=1kHz, Vin=-—46dBm
Rated output 1 Pour 1 4.0 5.0 - w f=1kHz, THD=10%, RL=3Q
Rated output 2 Pout 2 3.4 4.2 - w f=1kHz, THD=10%, R.=40Q
Total harmonic distortion THD - 0.3 15 % t=1kHz, Po=0.5W
Cutput noise voltage Vo - 0.6 1.0 MVms | Rg=10kQ
Input resistance Rin 50 100 - kQ f=1kHz, Vin=5mMVms
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BA5406

@Measurement circuit

1

O Power Supply
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Ht S
H

2
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i

F
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100 uF

CHy

BA5406

1 H AL,
i 136
022 F 77T 40

@®Application example

CH3
+
% 33 .F % 1200
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SW: only off to measure IC.
Fig. 1

3300
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@Electrical characteristics curves
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@External dimensions (Unit: mm)
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, sither in whale or in part, is
permitted. ‘

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by ény chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever,

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass praduction, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue 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 device shall ba free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liabllity 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 the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license 1o
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,

The products in this manual are manufactured with sllicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic squip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremsly high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

+ It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




Audio ICs

High-output dual power amplifier '
BA5415A/BA5416

The BA5415A and BA5416 are dual power amplifier ICs that operate off a 9V to 15V supply. When driving a 4Q load
off a 9V supply, the BA5415A does not require a heatsink. The BAB4186 uses a lost-cost package. The basic charac-
teristics (total harmonic distortion etc.) of the amplifiers are excellent, and both ICs include a standby switch func-

tion.

@Applications
Radio cassette players.

@Fecatures
1) High output.

Pour = 5.4W (Voe = 12V, Ru = 3Q and THD = 10%)
Pour = 2.5W (Vec = 9V, R. = 4Q and THD = 10%)

2) Excellent audio quality.

THD = 0.1% (f = 1kHz, Po = 0.5W}
Vio = 0.3mMVims (Rg = 10k Q)

RR = 60dB (fr = 100Hz)
3} Voo = 5.0V to 18.0V (BA5416 : 5.0V to 15.0V)

@ Absolute maximum ratings (Ta = 25C)

8)
9)
10)

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

Ripple mixing when motor starts has been pre-
vented.

Built-in thermal shutout.

Built-in standby switch. Qutput is not influenced
by the standby pin voltage.

“On” mute time does not depend on Vee.

Soft clipping.

Heatsink not required (for BA5415A, with Vcc =
9VandR. 2 4Q).

Parameter Symbol Limits Unit
Supply vo'llage Vee 24*1 v
20*2
BAS415A
Power dissipation Pd 4.0%3 W
BAS416 <15%4
Operating temperature Topr —25~75 T
Storage temperalure Tstg —55~150 [
* 1 Within ASO.
*2 Ta =75°C (ses Fig. 10).
*3 Reduced by 40mW for each increase in Ta of 1°C over 25°C.(without radiation board)
*4 Ta =75°C (see Fig. 11).
@Recommended operating conditions (Ta = 25C)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Voo 5 12 18* v

* When BAS416 is 15V
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Audio ICs

BA5415A/BA5416

@Block diagram

.
L) L] Ll Ll G BTG BT LT T =]

@®Internal circuit diagram
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Audio ICs BA5415A/BA5416

P e ]

@€Electrical characteristics (unless otherwise specified Ta = 25C, Vec = 12V, Ru=30Q, Rr = 2400Q,
Rg = 6000, and f = 1kHz)

Paramster Symbol| Min. Typ. Max. Unit Conditions
Quiescent current la - 28 45 mA ViN=0Vms
Maximum cutput voltage Pom - 8.3 - W Vin=—20dBm
Rated output 1 Pouri | 4.5 5.4 - w THD=10% .
Rated output 2 Pourz 2.0 25 - w THD=10%. Vcc=98V. RL=40Q
Closed circuit voltage gain Gve 43 45 47 dB
Cutput noise voltage Vo - 03 1.0 mVms | Ag=10k. DIN AUDIO
Total harmonic distortion THD - 0.1 07 % Pour=0.5W
Ripple rejection RR 45 60 — dB fre=100Hz. Vrr=—10dBm
Crosstalk CcT 45 860 — dB Vo=0dBm
Circuit current (ST. BY SW. OFF) lore - 0 — HA
ST. BY PIN current (ST. BY SW. ON) {5iM - 0.3 - mA Vsrsy=Vce
Input bias current lein — 0.1 0.5 uA Rg=00

®Measurement circuit

—I T.5.D

ST.BY
FILTER

@
~l

100 ¢

Voo

*Vsr.ey=3v~Vce

Fig. 1
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Audio ICs BA5415A/BA5416
@®Application example Ve
+ .
1000 4

»—COM

L

about
o0 A
{at 5v)
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E 1000 ¢
=

Fig. 3 BTL Applicastion circuit example
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Audio ICs

BAS415A/BA5416

h

@Operation notes

1,

Input circuit

The structure of the input circuit is shown in Fig. 4.
The IC can be used without coupling capacitors,
but a maximum of 0.5 4 A of bias current (len flows
from the input pin, so if potentiometer sliding noise
results from this, connect an input capacitor Civas
shown below. '

To prevent degradation of the IC characteristics, the
input bias resistor is not built into the IC. Connect an
input bias resistor (R ) between the input and GND
{the recommended value is about 33k Q).

Gain adjustment
The gain is given by the following formula.
Rne+Rr
Re

itis possible to reduce the gain by increasing Rr,
but the amount of feedback will increase, and os-
cillation will be more likely to occur. We recom-
mend that you set the gain to 30dB or higher.

Gv=20log

3. Oscillation countermeasures

We recommend that the capacitor (C1) connected
between the B. S pin and the Vo pin for oscillation
prevention be a metal-film component with good
temperature and high-frequency characteristics.
Ceramic capacitors have poor temperature charac-
teristics, so if used, allow sufficient oscillation mar-
gin. ltis also possible to connect a capacitor for
oscillation prevention between the output and GND
(C2).

The oscillation margin depends on the PCB pattern
and the mounting position of the capacitor. Design
your PCB after referring to the application example
PCB.

Filter circuit

Vee and GND lines

The Pre. GND and Pow. GND are joined at pin 12,
so there is a chance of crosstalk or degraded dis-
tortion performance due to common ground im-
pedance in the PCB pattern. In addition, the power
supply capacitor connected between Vec and GND
is influenced by the PCB pattern, and common Vce
and GND impedance may degrade the ripple re-
jection and distortion. Desigh the PCB after refer-
ring to the application example PCB {the recom-
mended value for the power supply capacitor is
1000 uF of greater). ;
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Audio ICs
m

@Operation notes

5.

Standby switch

The IC has a built-in standby switch (pin 6), so the
IC can be powered on and off by a switch with iow
current capacity. The ori voltage Vi can be inthe
range 3V to Ve, so the standby switch will not ad-
versely influence circuit characteristics as with con-
ventional methods. This also increases design
freedom. At normal temperatures, the switch oper-
ates at a voltage of V1 = 3V or higher, but we rec-
ommend that you use it at 3.5V or higher to allow
for low temperatures.

A small “pop” noise may be generated when the
power is switched off using the external switch. If
this is the case, connect a capacitor of about Ca =
0.022 . F in parallet with the switch.

Filter pin

Pin 7 is for connection of a ripple filter. The ripple
rejection can be increased somewhat by increas-
ing the capacitance, but this also affects the start-
ing time, so we recommend a value in the range
100 u Fto 220 . F, The standard starting time is
0.8sec.

100 u

BA5415A/BA5416

7. Applied voltage

As long as the output power transistor is operated
within the ASO (safe operating range Fig. 9}, the IC
can be operated to its absolute maximum ratings
(VccMAX, = 24.0V). During normal operation, oper-
ate the IC within its recommended operating volt-
age range; exceeding this range will result in de-
struction of the IC. When the standby switch is off,
the IC is guaranteed up to VecMax. = 24,0V, but
when the standby switch is on, set the power sup-
ply regulation characteristics (including the capaci-
tance of the power supply capacitor connected be-
tween Vec and GND) so that Vec is 18.0V or less
(15.0V or less for the BA5416). If the IC is inserted
backwards, Vec and GND will be reversed and the
IC will be destroyed instantly.

ASO SAMPLE DATA

10
) DC {=1s8c)
E 08 Ta=25C
g o
3% O .
"
2 04
3
& 0.2
o
Q
18 20 22 24 26
SUPPLY VOLTAGE : Voo (V)
Fig. 9

. Thermal shutdown
“Ifthe load is shorted or there is insufficient heat

dissipation, the thermal shutdown circuit will oper-
ate limit the output and prevent damage to the IC,
This occurs when the temperature of the heatsink
plate exceeds a temperature of about 175C.

Other

Provided the recommended circuit constants are
used, the application circuit will function correctly.
However, we recommend that you confirm the
characteristics of the circuit in actual use.

If you change the circuit constants, check both the
static and transient characteristics of the circuit,
and allow sufficient margin to accommodate varia-
tions in both [Cs and external components.

10. Standard values for the DC voltages on each pin (Voo = 12V, Ta = 25°C, test circuit | Fig. 1)

PinNo | 1 2 3 4 5 6 7 8 o | 10 [ 11 | 12
DC(V) | Voo | 60 | 100 | 06 | 0004 | Vsrev | 109 | 0004 | 06 | 100 | 60 | GND
RONM 393
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ICs

BA5415A/BA5416

Application example circuit PCB
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@Electrical characteristics curves
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Fig. 10 Power dissipation curves Fig. 11 Power dissipation curves Fig. 12 Quiescent current vs.
(BA541 SA) (BA541 6) "y supp|y VQH_’age
A ¢ INFINITE HEAT SINK # Jc=S5. W
A INFINIZE HEAT SINK & jo=3.75C /W B: 1ODcm2I>E<20mmS Je=5.0
B ! 100cm?X1.6 ! Dot
C " BoomEx1 6mm G- 25om X20mm ,
b 250mexc1 o D : WITHOUT HEAT SINK 8 ja=56.8'C /W
E : WITHOUT HEAT SINK 8 ja=31C./W
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Audio ICs

High-output dual power amplifier '
BA5415A/BA5416

The BA5415A and BA5416 are dual power amplifier ICs that operate off a 9V to 15V supply. When driving a 4Q load
off a 9V supply, the BA5415A does not require a heatsink. The BAB4186 uses a lost-cost package. The basic charac-
teristics (total harmonic distortion etc.) of the amplifiers are excellent, and both ICs include a standby switch func-

tion.

@Applications
Radio cassette players.

@Fecatures
1) High output.

Pour = 5.4W (Voe = 12V, Ru = 3Q and THD = 10%)
Pour = 2.5W (Vec = 9V, R. = 4Q and THD = 10%)

2) Excellent audio quality.

THD = 0.1% (f = 1kHz, Po = 0.5W}
Vio = 0.3mMVims (Rg = 10k Q)

RR = 60dB (fr = 100Hz)
3} Voo = 5.0V to 18.0V (BA5416 : 5.0V to 15.0V)

@ Absolute maximum ratings (Ta = 25C)

8)
9)
10)

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

Ripple mixing when motor starts has been pre-
vented.

Built-in thermal shutout.

Built-in standby switch. Qutput is not influenced
by the standby pin voltage.

“On” mute time does not depend on Vee.

Soft clipping.

Heatsink not required (for BA5415A, with Vcc =
9VandR. 2 4Q).

Parameter Symbol Limits Unit
Supply vo'llage Vee 24*1 v
20*2
BAS415A
Power dissipation Pd 4.0%3 W
BAS416 <15%4
Operating temperature Topr —25~75 T
Storage temperalure Tstg —55~150 [
* 1 Within ASO.
*2 Ta =75°C (ses Fig. 10).
*3 Reduced by 40mW for each increase in Ta of 1°C over 25°C.(without radiation board)
*4 Ta =75°C (see Fig. 11).
@Recommended operating conditions (Ta = 25C)
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Voo 5 12 18* v

* When BAS416 is 15V
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BA5415A/BA5416

@Block diagram

.
L) L] Ll Ll G BTG BT LT T =]

@®Internal circuit diagram
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Audio ICs BA5415A/BA5416

P e ]

@€Electrical characteristics (unless otherwise specified Ta = 25C, Vec = 12V, Ru=30Q, Rr = 2400Q,
Rg = 6000, and f = 1kHz)

Paramster Symbol| Min. Typ. Max. Unit Conditions
Quiescent current la - 28 45 mA ViN=0Vms
Maximum cutput voltage Pom - 8.3 - W Vin=—20dBm
Rated output 1 Pouri | 4.5 5.4 - w THD=10% .
Rated output 2 Pourz 2.0 25 - w THD=10%. Vcc=98V. RL=40Q
Closed circuit voltage gain Gve 43 45 47 dB
Cutput noise voltage Vo - 03 1.0 mVms | Ag=10k. DIN AUDIO
Total harmonic distortion THD - 0.1 07 % Pour=0.5W
Ripple rejection RR 45 60 — dB fre=100Hz. Vrr=—10dBm
Crosstalk CcT 45 860 — dB Vo=0dBm
Circuit current (ST. BY SW. OFF) lore - 0 — HA
ST. BY PIN current (ST. BY SW. ON) {5iM - 0.3 - mA Vsrsy=Vce
Input bias current lein — 0.1 0.5 uA Rg=00

®Measurement circuit

—I T.5.D

ST.BY
FILTER

@
~l

100 ¢

Voo

*Vsr.ey=3v~Vce

Fig. 1
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Audio ICs BA5415A/BA5416
@®Application example Ve
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Fig. 3 BTL Applicastion circuit example
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Audio ICs

BAS415A/BA5416

h

@Operation notes

1,

Input circuit

The structure of the input circuit is shown in Fig. 4.
The IC can be used without coupling capacitors,
but a maximum of 0.5 4 A of bias current (len flows
from the input pin, so if potentiometer sliding noise
results from this, connect an input capacitor Civas
shown below. '

To prevent degradation of the IC characteristics, the
input bias resistor is not built into the IC. Connect an
input bias resistor (R ) between the input and GND
{the recommended value is about 33k Q).

Gain adjustment
The gain is given by the following formula.
Rne+Rr
Re

itis possible to reduce the gain by increasing Rr,
but the amount of feedback will increase, and os-
cillation will be more likely to occur. We recom-
mend that you set the gain to 30dB or higher.

Gv=20log

3. Oscillation countermeasures

We recommend that the capacitor (C1) connected
between the B. S pin and the Vo pin for oscillation
prevention be a metal-film component with good
temperature and high-frequency characteristics.
Ceramic capacitors have poor temperature charac-
teristics, so if used, allow sufficient oscillation mar-
gin. ltis also possible to connect a capacitor for
oscillation prevention between the output and GND
(C2).

The oscillation margin depends on the PCB pattern
and the mounting position of the capacitor. Design
your PCB after referring to the application example
PCB.

Filter circuit

Vee and GND lines

The Pre. GND and Pow. GND are joined at pin 12,
so there is a chance of crosstalk or degraded dis-
tortion performance due to common ground im-
pedance in the PCB pattern. In addition, the power
supply capacitor connected between Vec and GND
is influenced by the PCB pattern, and common Vce
and GND impedance may degrade the ripple re-
jection and distortion. Desigh the PCB after refer-
ring to the application example PCB {the recom-
mended value for the power supply capacitor is
1000 uF of greater). ;
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Audio ICs
m

@Operation notes

5.

Standby switch

The IC has a built-in standby switch (pin 6), so the
IC can be powered on and off by a switch with iow
current capacity. The ori voltage Vi can be inthe
range 3V to Ve, so the standby switch will not ad-
versely influence circuit characteristics as with con-
ventional methods. This also increases design
freedom. At normal temperatures, the switch oper-
ates at a voltage of V1 = 3V or higher, but we rec-
ommend that you use it at 3.5V or higher to allow
for low temperatures.

A small “pop” noise may be generated when the
power is switched off using the external switch. If
this is the case, connect a capacitor of about Ca =
0.022 . F in parallet with the switch.

Filter pin

Pin 7 is for connection of a ripple filter. The ripple
rejection can be increased somewhat by increas-
ing the capacitance, but this also affects the start-
ing time, so we recommend a value in the range
100 u Fto 220 . F, The standard starting time is
0.8sec.

100 u

BA5415A/BA5416

7. Applied voltage

As long as the output power transistor is operated
within the ASO (safe operating range Fig. 9}, the IC
can be operated to its absolute maximum ratings
(VccMAX, = 24.0V). During normal operation, oper-
ate the IC within its recommended operating volt-
age range; exceeding this range will result in de-
struction of the IC. When the standby switch is off,
the IC is guaranteed up to VecMax. = 24,0V, but
when the standby switch is on, set the power sup-
ply regulation characteristics (including the capaci-
tance of the power supply capacitor connected be-
tween Vec and GND) so that Vec is 18.0V or less
(15.0V or less for the BA5416). If the IC is inserted
backwards, Vec and GND will be reversed and the
IC will be destroyed instantly.

ASO SAMPLE DATA

10
) DC {=1s8c)
E 08 Ta=25C
g o
3% O .
"
2 04
3
& 0.2
o
Q
18 20 22 24 26
SUPPLY VOLTAGE : Voo (V)
Fig. 9

. Thermal shutdown
“Ifthe load is shorted or there is insufficient heat

dissipation, the thermal shutdown circuit will oper-
ate limit the output and prevent damage to the IC,
This occurs when the temperature of the heatsink
plate exceeds a temperature of about 175C.

Other

Provided the recommended circuit constants are
used, the application circuit will function correctly.
However, we recommend that you confirm the
characteristics of the circuit in actual use.

If you change the circuit constants, check both the
static and transient characteristics of the circuit,
and allow sufficient margin to accommodate varia-
tions in both [Cs and external components.

10. Standard values for the DC voltages on each pin (Voo = 12V, Ta = 25°C, test circuit | Fig. 1)

PinNo | 1 2 3 4 5 6 7 8 o | 10 [ 11 | 12
DC(V) | Voo | 60 | 100 | 06 | 0004 | Vsrev | 109 | 0004 | 06 | 100 | 60 | GND
RONM 393
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BA5415A/BA5416

Application example circuit PCB
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@Electrical characteristics curves
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Fig. 10 Power dissipation curves Fig. 11 Power dissipation curves Fig. 12 Quiescent current vs.
(BA541 SA) (BA541 6) "y supp|y VQH_’age
A ¢ INFINITE HEAT SINK # Jc=S5. W
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E : WITHOUT HEAT SINK 8 ja=31C./W
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Audio ICs

6V/330mW single-channel power

amplifier
BA546

The BA546 is a monolithic power amplifier designed for use in portable radios, tape recarders and interphones.
With a 8V power supply, it has a rated output of 330mW into an 8 Q load (THD = 10%), and a maximum output of
550mW. It comes in a compact 9-pin SIP package with no heatsink fins. i

@®Applications
Portable radios, cassette recorders, and interphones,

-

@Features
1) High output. POUT = 330mW (Voe = 6V and an 3)
8Q load (THD = 10%)). See Fig. 2.
2) Good low voltage characteristics. Begins operating 4)
at less than 2V (see Fig. 1).
5)

@Block diagram

9-pin SIP package; around the same size as a pre-
ampilifier.

Pin compatible with the Rohm BA526 and BA527
power |Cs. Choose to suit your application.

Low current consumption (4.8mA typ.).

398 ROHMM



Audio ICs BA546
®Internal circuit diagram
1 2
o o
A7
90 —03
Q2 Qa Hsé .
J—Kﬂo
Ri Qe KQN
Gt
60—+
A3 Q1o
., Rs ’\l‘ Qua
80— o] Qs Q4
Qs Qs
Rz
Qs
Quz
R4 O
—O8
&
7
@ Absolute maximum ratings (Ta = 25C)
_Farameter Symbod Limits Unit
Supply voltage Veo 12 v
Power dissipation Pd 950* mw
Operating temperature Topr —30~75 ¥
Storage temperature Tstg —40~125 c
* Reduced by 9.5mW for each increase in Ta of 1°C over 25°C.
@Electrical characteristics {unless otherwise specified Ta = 25C, Vo = 6V, R = 80 and f= 1kHz)
Parameter Symbol ;| . Min. Typ. Max. Unit Conditions Meas.urefnent
Circuit
Quiescent gircuit current la - 4.8 7 mA Vin=0Vrms Fig.10
Closed-circuit voltage gain Gve 47 50 53 dB Rur=680 Fig.10
Rated output Pour 250 330 - mw THD=10% Fig.10
Total harmonic distortion THD - 1.1 25 % Po=100mwW Fig.10
Qutput noise voltage Vo - 1.0 25 MVms | Bg=10k$ Fig.10
Input resistance Rin - 25 - kQ - Fig.10
noNm 399
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Audio ICs BA546

@Electrical characteristics curves
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®Measurement circuit

BA546

Voo 6V
o

Cr

470,
+HH

470 uF

Ru

®External components (see Fig. 10)

Ci

Cz.

Cs:

input coupling capacitor

The recommended value is 10 ¢ F. This capacitor
and Rin determine the bass cutoff frequency fuo
for the input stage according to the following for-
mula :

fie=

27 CiRin (Hz)

If the capacitance value of C. is too small, the sig-
nal source reactance will increase, and cause the
noise to increase and f.ey will become higher.
Conversely, if it is too large, the startup time after
power is applied will be longer, and if tha poten-
tiometer is adjusted while the capacitor is charg-
ing, the charging current will flow through the
slider current, and cause noise.
DC cutoff resistor for the feedback circuit
The recommended value is 47 i . This capacitor
and Rwr determine feedback circuit bass cutoff
frequency fice. fice is given by the following formu-
la:

1

2 CoRnr
Fig. 7 illustrates how changing C: varies the bass
characteristics.
ripple fitter capacitor
The recommended value is 47 uF.

fuee=

[Hz)

Ca:

Cs:

Ces:

Cr:

Phase compensation capacitor
This capacitor determines the treble cutoff fre-
quency fue. fhe is given by the following formuia :

4000
fio= —————— [kHz]}

Ca [pF)
(however, Gvc = 50dB)
If Gve is not 50dB, fue doubles for each decrease
in Gve of 6dB.
Fig. 7 illustrates how changing C. varies the
treble characteristics.
ripple filter and pre-driver bypass capacitor
The recommended value is 100 . F. If this capaci-

tor is made too small, the ripple rejection and -

power output will deteriorate.

Output coupling capacitor

The recommended value is 470 x F.

Power supply filter capacitor

Determine based on the amount of power supply
ripple and the regulation.

401
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BA546

@Circuit construction (See Fig. 11)

(1) Voltage amplification stage

This circuit is comprised of a differential amplifier (Q
and Qe), a constant current source {Qs), and an active
load (Qz and Q3). This active load is the input to the
pre-driver (via Qe and Qo).

(2} Pre-driver

The pre-driver is an earthed-emitter amplifier with tran-
sistors Qs and Qe forming a Darlington PNP transistor.
The Qo collector load is the input impedance looking
from the base of Qs and the constant-current load due
to Quz.

{3) Idlingloop

Theidling loop is the Qis, Quo, Qi and Qu« loop. The
Vee of Qs is subtracted from the Vr of Q1o and Chi and
is biased by (ha.

(4) Power stage

The power stage is a quasi-complementary circuit
made up of a Darlington PNP transistor (2 and Q-s},
and an NPN transistor (Qua).

®Application example

N C1 -
O—
10uF
% Ce +
VA 47 uF

684

(5) The AC gain is determined by the ratio between
Re {24k 2) and Rwe connected to pin 7. The formulais
as follows -

. 24kQ
Gvc=20log —— (dB)
Rnr

Variation of Gvc and THD with Bnr is shown in Fig. 9.

1 2
o

A7
80 ok
Gz Cha Rs
Qs
A KQ& Qe
L_ Qn
50—
Fa Qi
R +Q
BO—| QO . R o4
Re Qs Qe
Qs
Qiz
R4 o
o1
[}
7
Fig. 11
Voo (BY)

+ O
+
470 uF

:1¢]
SP

Fig. 12

The BA546 will generally be used as a power amplifier
for portable cassette players and similar equipment,
and will usually have a preamplifier before it, so insert
the volume control between the stages. The gain of the
power stage alone is determined by Rwr. Use Fig. 9 to
choose a value for Rwr that gives the required gain.

When Rue is 68Q, the standard Gve is 50dB. When
combining the BA546 with an ALC-equipped preampli-
fier as the previous stage, the control voltage for the
ALC can be taken from pin 4, and the power supply for
the preamplifier from pin 9.
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@External dimensions (Unit: mmj)
21,802 28102
§ = TR RTRAl
TR,
« 254 08 J{o.a:tm
13
SIP9
RGNM 403
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whele or in part, is
permitted. '

The contents of this book are subject to change without notice. Always verify before use

" that the contents are the latest specifications. If, by any chance, a defect should arise in

the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatscevar.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, inciuding, but not limited to application circuit diagrams, information, and
various data, described in this catalogue 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 device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or cbnnected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license o
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.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation rasistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life {such as medical instruments, trans-
portation equipment, asrospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

- It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

« Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




