Ordering number: EN5205A

Monolithic Linear IC

LA4820M
SA////WY O Monaural Speaker/Stereo Headphone

Power Amplifier

Overview Package Dimensions

The LA4820M compound power IC is designed for portable unit : mm
information processing equipment, such as electronic book
players and personal notebook computers, and provides on ct:r% 12-MFP24S
headphone stereo amplifier and monaural speaker amplifier
functions required of such devices. This system IC also ” [LA4820M]13

provides on chip a power-saving headphone jack plug-in/out |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| —_
detection function, which automatically switches the amplifiers
and an optimum volume level controller.

625

Features o T
» Power-saving headphone jack plug-in/out detection function
on chip that electronically switches between the stereo |1:| |:| |:| |:| |:| |:| |:| |:| |:| |:| |:| l|:2| %Hv%
0.15, y

headphone amplifier and the monaural BTL amplifier 126
according to jack plug-in/out. ‘

« The monaural amplifier has, as output control functions, a
built-in output limiter that permits adjustment in accordance
with the speaker impedance and a non-clipping circuit that ‘ ‘ 035 10408
outputs a sine wave suited to the output D range, while the
headphone amplifier has a built-in user-friendly PVSS (Peak
Volume Select System).

« On-chip ripple filter with a high ripple rejection ratio in
order to reduce power line noise.

+ Less external components needed thanks to system and
circuit technology, and low-capacitance design (22 uF or
less) allowing support for chip components.
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Functions
+ Monaural BTL power amplifier

N

+ Headphone OCL power amplifier (18) x 2 gop| Independent IC
« Output control functions: 580 TN
Headphone power PVSS 400 \‘
Monaural power  Non-clipping circuit and output T~
limiter
+ Headphone jack plug-in/out detection function 200
(monaural amplifier/headphone amplifier switching)
+ Ripple filter 920 o 20 0 % 30 0

Allowable power dissipation, Pd max — mW

« Power mute switch

« Common amplifier on/off switching Ambient temperature, Ta — °C

W Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
22896HA(Il) No.5205-1/21



LA4820M

Specifications

Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vcel,2 max 8.0 Vv
Allowable power dissipation Pd max 580 mw

With Sanyo evaluation board (84.2 x 92.6 mm?) 1.1 w
Operating temperature Topr —20 to +75 °C
Storage temperature Tstg —40 to +150 °C

Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Veel 6.0 \%
Operating voltage range Vel op 25t07.2 \%

Vce2 op 20t07.2 \Y

Operating Characteristics at Ta = 25°C, Vo1 = 6.0V, fi = 1 kHz, 0.775V = 0dBm,
R, = 16 Q: monaural amplifier, R, = 16 Q : headphone amplifier

Parameter | Symbol | Conditions | min | typ | max | Unit
[Total]

Quiescent current lccol Rg = 0 kQ, monaural amplifier 7.0 | 115 | 21.0 mA
lcco2 Rg = 0 kQ, headphone amplifier 5.5 9.0 | 14.0 mA
lcco3 Headphone common amplifier off 4.0 6.3 | 10.0 mA

Input resistance Ri 10 13 16 kQ

[Monaural Amplifier]

Output power Pol THD = 10%, pin 12 connected to GND 500 760 mwW

Voltage gain (closed) VG1 Vo =0dBm 36.0 | 39.0 | 42.0 dB

Total harmonic distortion THD1 Po =100 mW 0.1 1.0 %

Output noise voltage Vno 1 Rg=0Q, BPF =20 to 20 kHz 170 300 I\

Ripple rejection ratio Rrl Rg =0 Q, Vr=-10 dBm, fr = 100 Hz 60 77 dB

DC offset voltage Vorrl Between pin 19 and pin 21 -80 0 +80 mV

[Non-clipping + Monaural Amplifier]
Output power Po2 Vi=0dBm 300 450 mw
Total harmonic distortion THD2 Vi =0dBM 1.2 2.0 %
[Output Limiter + Monaural Amplifier]
Output power Po3 Vi =0 dBm, output limiter input resistance 220 Q 120 200 300 mwW
Total harmonic distortion THD3 Vi =0 dBm, output limiter input resistance 220 Q 0.5 1.2 %
[Headphone Amplifier]

Output power Po4 THD =10% 30 120 mw

Voltage gain (closed) VG2 Vo =-10 dBm 153 | 18.3 | 21.3 dB

Total harmonic distortion THD4 Po=1mwW 0.1 0.5 %

Interchannel crosstalk CT VO =-5dBm, Rg=0Q 30 39 dB

Output noise voltage VNO2 Rg=0Q, BPF =20 to 20 kHz 16 35 uv

Ripple rejection ratio Rr2 Rg=0Q, Vr=-10 dBm, fr = 100 Hz 70 92 dB

DC offset voltage Vorr2 Between pin 15 and pin 16, and pin 16 and pin 17 -40 0 +40 mV

[PVSS + Headphone Amplifier]

PVSS voltage Vo Vi =-30 dBm, PVSS2 -39 —-36 -33 | dBm

PVSS distortion factor THD5 Vi =-30 dBm, PVSS2 0.25 1.6 %

PVSS start input Vopi PVSS2 -59 -55 -51 | dBm

. Input width from the starting point to the point
PVSS width Wevss wEere the output is +4 dB,gP{)/SS ON P 28 35 dB
[Ripple Filter]
Output voltage VRE Irp = 300 mA, 2SB1295 hgg6 used 5.30 | 549 | 5.70 \Y
Ripple rejection ratio Rr3 \z’rsgl‘zlé’sdfF”;éfL:eﬁoo Hz, Irp = 300 mA, 0| 34 dB

No0.5205-2/21



LA4820M

Block Diagram

R.F REF

PWR MUTE

RIPPLE
FILTER

MUTE SHW

MOND 1IN 3J

MIX
MIX OUT <4>_<L__

1Dkn§
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IN 2 (6

\J

PRE GND 7)

VREF CBD—
VREF REF C@—E

O
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PWRC CONT @

hd

=

PWR -

1

DET 0UT G
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PWR C SP/H.P 1
CONT CONT :
A PVSS Ci
l [ DET
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9 PVSS 1IN
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A04706
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LA4820M

Test Circuit Diagram

R4
75k 03

R.F REF

LAl

c1%
2.2%F
R2
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2 & 1 oy
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=
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CONT Lo 0 C> CONT CONT
GND OFF
ka-1 OPEN H.P
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LA4820M

Sample Application Circuit 1

R1:=
75k0F :
R.F REF
-——CD— RIPPLE @) -0 vcct
+ ey %4 |+
C1 FILTER Ci2
E.EAFI 108F
R2

POWER MUTE 270k2
r—w—l—-CaD— MUTE SW 29_{?01
ca 25B1295/6
GND ON o.osau—'l

4<§ @2 — -O vce2
e
10k0 *17c14
c3 PWR + 4.7 xF
1:F¢u I
_@_<]: |> | G
LEVEL
R34 IN 1 R DET
= 5 )—w __C AL 160
10k0 ‘_—C/ P 29 Po 200mw
— cLIP [—
10k0 Riz2
) DET |—
6> 220k0
R4L
10k o5 Cs) ANy »—Qg
IN 2 4ax o -
10k0
PWR -
PRE GNDJ:_<7> @éj PWR GND
PWR 1
S o)
>
Cags L +—Oo—
imF Fj&
PWR C _g]-v-
VAEF REF E:IF 10).0:0475F >
C547 %2 =~c1o
isF A14
PWR 2 41 AL 160
REF F |+ 15
- R10
C6zy | N 15k 0
10mF A'A'A'
AAL
Ra LA
PWR C PWR C SP/H.P 270ka RS
CONT GD—- —G | 15ka
CONT CONT
GND OFF
OPEN H.P
PVSS DET
/13 PVsSS _63
RS= zxC7 hd DET PVSS IN caL
2.2Ma 22sF —D— N o.zasF
o .1

R6
iOFF 100k0

A04708

*1 A Tantalum capacitor is recommended.
*2 A polyester film or ceramic capacitor (of which capacitance specified must be independent of temperature changes) is
recommended.
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LA4820M

Sample Application Circuit 2

(When neither ripple filter nor common amplifier is used.)

1 RIPPLE | @4)

FILTER

R4
POWER MUTE 270ka

c1
GND ON o.oaauFI

3 .
10kn%
ca
1»Ff=

MIX

2 | MUTE SW —(23

R24 . AL 160
10k Q9 4K D Po 200mw
10kQ
+ +
RaL e
10k0F Eb W
IN 2 4k 2
! 10k0
PRE GNDJ'——Q7> %a PWR GND
PWR 1
VREF JK {>__C
. ; P
C3 N © v
AsF ’—‘y
PWR C g}\/
VREF REF 9)—'__v_n-sr-‘ l + fis\ﬁ' O
C4 gt \7 +
inF cs
PWR 2 220sF RL 160
REF 10 R.F |+ f15\ A9
CSe | 15k 0
10sF W
AAA
vy
PWR C PWR C SP/H.P
n . 15k 0
CONT CONT CONT
GND OFF
OPEN H.P
PVSS DET _ PVSS
PVSS IN o 225F T

12)—
A DET
R4 c6
2.2M0 22sF

RS

’IOFF 100kQ

A04709

*1 A Tantalum capacitor is recommended.
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LA4820M

Pin Description

* When the pin voltage is for ¥c1 = 6.0 V

Pin No. Pin name Pin \[/\%tage Internal equivalent circuit Remarks
1 R.F REF 5.5 Veei + LPF pin for ripple filter
(Ripple Filter) ce reference bias.
24k0E * Ripple rejection ratio can be
J adjusted through an external
3000 :
A Capac|t0r.
" |) + Open when no ripple filter is
@ AAL
68k "‘l needed.
421 A
A04710
2 PWR MUTE 12 + Power mute is turned on
when pin 2 is pulled down.
+ Turns on and off supply of
constant current to the power
block.
AD4712
3 MONO IN 2.8 « BTL power input pin.
* Input resistance 9 kQ.
3000
| 3000
10kQ
VREF
AD4712‘
4 MIX OUT 2.8 R.F + IN1 and IN2 addition output
pin.
+ Output resistance 5 kQ.
toko 1 B l
A'A'l' ._l
10k0Q
‘V""
AD4713
5 IN1 2.8 » Power input pins.
6 IN2 + Input resistance can be
‘ varied between 14 kQ and
4 kQ by ALC.
4K
10k0
VREF
A04714

Continued on next page.
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LA4820M

Continued from preceding page.

Pin No. Pin Name Pin Voltage Internal equivalent circuit Remarks
7 PRE GND « Connects small-signal block to
GND.
8 VREF 2.8 + Virtual ground bias pin.
+ Impedance is lowered by VRgr
amplifier. (ro = 10 Q or less)
2000 J._| * VReF voltage is determined by
W the following formula:
Q agoa I/I ‘/l VREE = V2 voltage (pin 22) )
W 2
v
VREF
AD4715
9 VRepREF 2.8 A.F * LPF pin for VRgg amplifier
reference bias.
' 30k
30ka
A'Al
@ siaoknJ ,/i
3000
""‘l
x
). 2
e led
AD47186
10 REF 5.1 « LPF pin for internal ripple filter
reference bias.
r N 5.6ka + Voltage of Vcc2 — 0.4 V.
3000
8.2k
43k
""I'
3000
x y
h 4
”r TLT
A04747
11 PWRC CONT 0.8 * H-P Power is such that the
common amplifier turns off and
x 17xA the output common capacitor
mode is entered when pin 11 is
1k0 20Kka pulled down.
20k
F 3
hr
AQ47148
12 DET OUT 0.5t0 1.0 « PVSS, output limiter,
é DET non-clipping circuit ALC
E rectification pin.
' » The attack and recovery time
=ikn 1000 are determined by the external
@ capacitance and resistance.
=3000 W JJ
A y,
A 1000
el e
AD4719

Continued on next page.
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LA4820M

Continued from preceding page.

Pin No. Pin Name Pin Voltage Internal equivalent circuit Remarks
13 PVSS IN 2.8 « PVSS detection input pin.

» PVSS turns off when pulled
down or left open.

3000

30ka

VREF

A04720

14 MONO/H-P CONT 0.6 + Switches to H-P when pin 14
is pulled down (connected to
GND through 1 MQ).

« The external capacitance and
resistance is for mode
switching smoothing.

A04724
15 ouT2 2.3 » H-P Power output pin.
17 OouT1 |
T -
o J
@ ."'.’
. % - ik0
VREF
A04722
16 OouTC 23 * H-P Power COMMON pin.
+W + Turns off when pin 11 is
: | I pulled down.
e ) )
% i |
AD4723
18 PWR GND « Connects power amplifier

output block to GND.

Continued on next page.
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LA4820M

Continued from preceding page.

Pin No.

Pin Name

Pin Voltage

Internal equivalent circuit

Remarks

19
21

OuUT-
OouT+

2.3

& Wik

Ml
wi

3
=

A04724

* MONO Power output pin.

+ BTL operation provides
phase inversion and
amplitude.

20

LEVEL DET IN

2.9

GI’_ ik o

51ik0

A04725

+ MONO Power output level
detection input pin.

+ Output limiter level can be
varied by external resistance.

22

Vccz

55

Inside IC

A04726

* Ripple filter output pin.

+ Power supply pin when no
ripple filter is used.

+ Amplifier block V¢ pin.

23

BASE

54

W

A04727

+ Tr base grounding pin for
ripple filter.

« Left open when no ripple filter
is needed.

24

Veel

6.0

* Ripple filter Ve pin.
« Left open when no ripple filter
is needed.
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LA4820M

Sanyo Evaluation Board Pattern

Surface
(silk side)

Tone block
(copper foiled side)

~—PVS3 ON

Unit (resistance: Q, capacitance: F)

Copper foiled side

No0.5205-11/21



LA4820M

Description of External Components
(Refer to Sample Application Circuit No. 1 for device numbers.)

* R1 (o to 40 kQ): Resistor for ripple filter reference bias. Not needed when no ripple filter is used.

R2 (270 K2 to 100 kQ):

R3, R4 (30 & to 10 kQ):

R5 (5.1 MQ to 510 K)):
R6 (510 K2 to 0 Q):

Resistance Veel - Vee2 The Vg voltage (Mecl — Ve2) of the Tr can be
None 117V adjusted by changing the resistance value.
150 kQ 0.73V
75 kQ 0.52V
40 kQ 0.35V

Resistor for smoothing (shock noise prevention) when power mute is turned on.

\olume.

Resistor for PVSS, output limiter, and non-clipping circuit recovery.

PVSS output level variable resistor. Not needed when using no PVSS.

Resistance PVSS Vg
None —36 dBm
100 kQ —25dBm
300 kQ —18 dBm
R7 (1 MQ): Pull-down (discharging) resistor for SPRHswitching.
R8 (270 K2): Pull-up (charging) resistor for SPP switching.

* R9, R10 (510 & to 10 kKQ): H-P output mixing resistors for PVSS. Not needed when using no PVSS.

+ R11 (2.2Q): Resistor for blocking common amplifier oscillation. Not needed when the common

amplifier is turned off.

+ R12 (510 K to 0 Q): Output limiter level variable resistor. Not needed when no output limiter is used.

Q1:

Resistance Po The limiter level can be adjusted by changing the
resistance value.
400 kQ 400 mW
300 kQ 290 mwW
220 kQ 200 mwW
100 kQ 110 mW
0 43 mW

Ripple filter output Tr (2SB1295da6 recommended).
Not needed when using no ripple filter.

* C1 (4.7 yF to 1.0 pF): LPF capacitor for the ripple filter reference bias. Low-region ripple rejection ratio can be

varied by changing the capacitance. Not needed when using no ripple filter.

Capacitance | 100 Hz SVRR | 1 kHz SVRR
4.7 uF 40 dB 60 dB
2.2 UF 34 dB 54 dB
1.0 yF 28 dB 48 dB

+ C2 (0.1 pF to 0.01 pF): Capacitor for smoothing (shock noise prevention) when power mute is turned off.

* C3 (3.3 pF to 0.22 pF): Coupling capacitor for the MIX amplifier output and the BTL amplifier input.

+ C4 (100 pF to 0.1 pF): Decoupling capacitor for virtual grounding and high-region noise cleaning.

* C5 (4.7 yF to 1.0 pF): LPF pin for Mg amplifier reference bias.

Ripple rejection ratio can be varied by changing the capacitance.

* C6 (22 pF to 3.3 pF): LPF capacitor for internal ripple filter reference bias.

Ripple rejection ratio can be varied by changing the capacitance.

* C7 (33 pF to 10 pF): ALC rectifying capacitor for PVSS, output limiter and non-clipping circuit.

No0.5205-12/21



LA4820M

+ C8(0.33 uF to 0.1 pF): Coupling capacitor for PVSS detection input aRdobwer output.
Not needed when PVSS is not used.

* C9 (0.1 pF to 0.01 pF): Capacitor for SPRswitching smoothing (charging/discharging).

+ C10 (0.47 pF to 2.2 uF): Capacitor for blocking common amplifier oscillation.

Polyester film or ceramic capacitor (of which capacitance specified must be independent of
temperature changes) is recommended. Not needed when common amplifier is turned off.

+ C11 (22 pF to 47 pF): Ripple filter output capacitor. Also functions as oscillation blocking capacitor.

+ C12 (220 pF to 10 uF): Power supply capacitor.
* Use of a Tantalum capacitor is recommended for C11 and C12, because electrolytic
capacitors cause the high-region impedance to increase at low temperatures.

Description of Each System
1. Ripple filter

« Used when the ripple level on the power line is high and a high ripple rejection ratio is needed in the amplifier block. When not
needed, pins 1, 23 and 24 must be left open. (Refer to Sample Application Circuit 2.)

* When using a ripple filter, the output Trd¢ voltage and the pin 1 C1 capacitance (LPF capacitor for the reference bias) must
be adjusted according to the power supply ripple level.

Power supply—[\/\/’\j—¢ The Vg voltage must be adjusted to be ripple bottom peak voltage +0.1 V or more.
2. MONO amplifier block

« Adds the channel 1 and channel 2 inputs and outputs the addition in single-channel BTL operation.
« Non-clipping and output limiter circuits are built in as output control functions.

1) The output limiter detects the output level from the pin 20 detection input and controls the output level by means of ALC
configuration. Adjust the level according to the speaker impedance, the power dissipation capability of the power supply, etc.
If not needed, the pin 20 detection input must be left open.

2) The non-clipping circuit prevents large input-caused output clipping (degradation in sound quality). The detection input is
connected internally, while the output level depends on tgg2Woltage and is controlled by means of ALC configuration.

3. H-P amplifier block

« Pin 11 (PWRC CONT) can be used to create a common amplifierless configuration. (This configuration is recommended when
there is a possibility that the jack common pin may be shorted with GND in an application set.)

« The output control function PVSS (Peak Volume Select System) controls the output level by means of ALC configuration
(keeping user-friendly volume level, etc.); the level can be varied by an external resistor.

Descriptional of Each Block Switching
1. Power mute switch

+ When an application set is microcomputer controlled, the power supply must be turned on/off with mute turned on in order to
prevent shock noise. Even if an application set is not microcomputer controlled, the mute-on time for power-on can be set by
the capacitance of the external capacitor on pin 2.

Capacitancex 0.75 V

Mute-on time= 15 uA
" .5
Mute-on condition VS, = 0.1V 1.5nAx20% w
V' 1.2 Pin 2 charging
270k0 200k0 0.75
2 "".1

1.1v -—

Vsa ( 0.03sF T (s)
i I Mute time A04728

A04728
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LA4820M

« An equivalent circuit for the mute circuit is shown on the previous page. If the power supply is turned on, the external capacitor
is charged by the internal constant current; once the voltage reaches 0.75 V (the switching level), mute turns off and the pin 2
DC voltage stabilizes at approximately 1.2 V. To turn mute on, short through a resistor to pull down pin 2. In this way,
smoothing is applied by using an external capacitor and resistor to prevent switching noise when mute is turned on/off.

* The mute-on/off time during normal operation is as shown below.

When 270 kQ and 0.033 pF are used:

Mute on
o Mute off o
Pin 2 charging 1.2
0.75; 0.75 Z ' ' .
0.4 0.4 é--- Pin 2 discharging
- (sec) -—
Mute-off time = 8 ms A04730 Mute-on time = 9 ms A04731

2. Common amplifier control switch

« When the headphone output is connected to other equipment, in an application set in which the common amplifier output (jack
common pin) may be connected to GND causing overcurrent to flow from the common amplifier, it is necessary to turn off the
common amplifier. In such an application, it is recommended to use the common capacitor scheme shown in Sample Application
Circuit 2 where pin 11 is grounded to turn off the common amplifier.

« An equivalent circuit for the switching circuit is shown below.

+ PWRC-off condition 411 = 0.4V

17pAX20%
20ka
ika
20k |J
AAL
wr

A04732

3. HP/SP switch

« This circuit uses a headphone jack with a switch to detect the headphone plug-infout and automatically switch betw&en the H
amplifier and the MONO amplifier. When the-Plamplifier is operating, the MONO amplifier is turned off, and when the
MONO amplifier is operating, the 4# amplifier is turned off.

« Smoothing is applied by using an external capacitor and resistor in order to prevent switching shock noise.

* Open HP condition

Vg1a< 0.2V

270k

Vsi4 [1Mo

IB=0.05 t00.22A
AD4733
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LA4820M

Quiescent current, lcco — MA

Voltage gain, VG — dB

Total harmonic distortion, THD — %

0

Total harmonic distortion, THD — %

1 lcco — Vel
<TOTAL> R, =16Q
1% S Rg=0Q
Ot
12 7»/
L
"
10 — /HP/,7
8 ]
H-P PWC OFF
6 p———
4
) MUTE ON
0
1 2 3 A 5 & 7 8 9
Supply voltage, Vel -V
20 VG — fi
<H-P> Vo=—20dBm
Vel =6.0V
19 RL=16Q
VG
18
17
16
B T3 5T0 23 57 23 57023 5%
Frequency, fi — Hz
10 THD — fi -
“|<HP> RL=16Q
7 Po=1mW
i ~_ without BPF 4T
[T 11 L1
(R BPF400 to 80kHz
“0 23 570 23 573k ¢ 5710k 2 3
Frequency, fi — Hz
. THD — Po
T<HP>
10 VCC=6.0V /
IRL=169 )
LP=80kHz
) /
2 /’
10 /
”l /
2 /f’
2 Hz
10K 7
0.1 §~ + /
IS 100}{2
23— At T
3 5710 23 571 23 57100 2
Output power, Po — mW

Vpc -V

Total harmonic distortion, THD — %

Crosstalk, CT — dB

Voltage gain, VG — dB

0 Vbc — Vccl
<Each pin voltage> ,
gfRg=0Q e
7 Vee2 pin 22 ,;/'
‘ | L
5 &// VR.F pin 10
A\
N il
4 e V VREeF pin 8 &
3 ’/’/ = T
e T
) al ///,4 Gutput DC Pins 5t0 17
Il gl l I Pins 19 and 21
% 2 3 4 5 & 7 8
Supply voltage, Vel - V
» VG — Vcer
<HP> RL=16Q
Vo=—20dBm
20 fi=1kHz
18 F—f
16
%
12
1
% 2 3 4 5 6 7 8 9
Supply voltage, Vel -V
10 THD — Vcct
'_'<H-P> fi=1kHz
7 | Po=1mW
54 Rp=16Q
¥ BPF 400 to 30 kHz
3
£
01
7 /I/
u.01
1 2 3 4 5 6 7 8 9
Supply voltage, Vccl - V
46 CT — fi
<HP> Rg=0Q
RL=16Q
@ Vo=—5dBm
38
34
30
26101 5710 23 5719% 23 5710k23 57
Frequency, fi — Hz
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LA4820M

Crosstalk, CT — dB

Current dissipation, Icc — mA

Ripple rejection ratio, SVRR — dB

Output voltage, Vo — dBm

CT — Vccl
2 HPS Ri=160
Vo=—15dBm
40 Rg=0Q
fi=1kHz
38
I e
% L
L]
34
32
0
3 a 9
! Su3pply \foltagg, Veel - \7
Icc,Pd — Po
20r-f7p> 12
RL=16Q
200tfi=1kHz 10 =
Output on both channels & |
160 i oed
N 5
120 N / Qb 0.6 g
5 2
80 0.4
v g
40 o~ 0.2 D?
o
) L )
: 71.0_2 3 7 I 7 Z 3
! 0Output pBWGF?PO - mWJ 100
SVRR — Vccl, Vec2
OTHPS  R=100Hz
=0Q
Rp=16Q
-60 R-F+HPAmp Vgcp Vgp=—10dBm
HPAmp Vo2 Vp=—20dBm
20 N 100Hz TUNE used ) )
— H-P Amp Vee2
-80
-90 RF+H-PAmp Vel
-100
10 2 3 4 5 6 7 8 9
Supply voltage, Veel, Vec2 -V
Vg, THD — Vi
— 4 10
Orzpvsss | o
20| <H-P> 9 °\|
Vel =6.0V
0lp =160 — 8 E
fi=1kHz L 7
OlBPF = 400 to 30 kHz :)‘3@/ c
10 2 62
< 5 S
=20 VO Z vabl et / %
-30 P = S22 — 4 L
P PVSS2 c
=40 - L-s‘ 30
S E
-50 t":'j’ 2c
1. =
-60 THD 5 PVSSl|, =
— PVSS2 i
M6 0 50 -4 30 -20 -0 0 10
Vi—dBm

Output power, Po — mW

Ripple rejection ratio, SVRR — dB

Output voltage, Vo — dBm

Output noise voltage, Vo — LV

. Po — Vccl
<H-P>
THD=10% I
100} RL=16Q T
Afi=1kHz 7
/ T
a /
10
- /
; [4
o 2 3 4 5 6 7 8 9
Supply voltage, Vecl - V
_ VNo — Vccl
l<H-P> Rg=0Q
2 Ry =16Q
FLAT
100 ”
o DIN AUDIO
10
! 2 SL?ppIy ('/oltagse, Vc(s;l - \7 8 °
SVRR — fRr
-30 <H-P> I ‘ /
Rg=0Q L/
~40|BPF 1/30ct: used SV
RL=16Q P74
hadvd
-50 X 2z
43,
-60 /,/
-70
- /
-80 Vccl 4
RF+HPAmp | |/
-0 Vg=—10dBm LA
-1(1)10 57100 23 571k ¢ 3 5 710k € -
Frequency, fg — Hz
Vo — fi
0rZpVsSS> Veo=6.0V
<H-P> Ry, =16Q
-2 vss1——Vi=—30dBm
-28
-32
N VSS2 |
36— Depending on the impedance of coupling
capacitor 0.22 pF.
-40
e 23 57300 23 579x 23 5710k 23 5

Frequency, fi — Hz
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Vo, THD — Vccl
20 o ] &« 32
| b

e <Pss> 2VSS], 28

% 28 <H-P> s

[ Vo

0 32 20

o8 2

o "% 16

&  |RL=16Q

é -40}Vi=—30dBm 12

= fi=1kHz

g -46 0.8

s THD ,

3 \ /PVSS1
8 - ———_PVss2 v, 0.4
-52 ] o

1 2 3 4 5 6 7 8 9
Supply voltage, Vccl =V
2 VG — V¢t
OCHPS
<PWRCOF|F>

o 18 Upper clipping

© [—

[

)

Q s i

c

‘S

D 14

()

(@]

8

Ke) fi=1kHz

> 12/g, =160

Vo=—20dBm
) COMMON 220uF
% 2 3 4 5 6 7 8 9
Supply voltage, Vel -V
. THD — V(1

< ‘<H-P> RL=16Q

°| <PWRC OFF > COMMON 220pnF

o' fi=1kHz :

L 7 BPF = 400 to 30 kHz

- Po=1mW

[

o

s \

%) Y4

\

(&)

2 o -

o ——

E 17

3 o

= o

s

'9 bl

I 2 3 4 5 6 7 & 9

Supply voltage, Vel — V
CT — fi

“OrEPS m

<PWRC OFF > 470uF

Ry =16Q A
20 Vo=—5dBm e 220uF

= 29.2dB

@ “|Rg=0Q ) By A

[

5 ASdB

A

N 7

g /

810 A/

, 1690
/N
/// 150 2a20s or 470sF
A
10 23 57n 23 579 2 3 5719k 2 3

Frequency, fi — Hz

Total harmonic distortion, THD — %

Voltage gain, VG — dB

%

Total harmonic distortion, THD — % Total harmonic distortion, THD —

Crosstalk, CT — dB

2% VG — fi
<HP> RL=16Q
<PWRC OFF > Vo= —20dBm
20 Veel=6.0V
//
16 S
404
S I/
)
12 § /
S S
C‘\y/ £160
8 —i 4
// > éisn ‘220- or 470aF
4 , Aoarss_| |
0 G 9 L T A r
b 235 23 57q¢ 23 5799k 23 5
Frequency, fi — H
10 THD — fi
“I<H-P> Veel=6.0V
N<PWRC OFF > Ry =16Q
5 Po=1mW
COMMON 220uF
2 y.
N FLAT //
01
7 BPF 400 to 80 kHz IN
2
10 2 b'«]m‘:ISV"k‘.!J-IORAJS
Frequency, fi — Hz
N THD — Pp
9<HP>
10| <PWRC OFF >
AVecl=6V S/
SIRL=16Q </ I/
3 L.P 80kHz "’I
COMMON 220uF /
X /
1
) |
5 ]
2 10 kHz_22/
01 1 kHz
5471,0'.:'110 23 5710 2 3
dutput Bower, Po — mV
2 CT — V¢!
<H-P>
<PWRC OFF >
30 Less upper D range
COMMON 470pF
28
26
24 SN COMMON 220uF ——
Vo=—15dBm
22iRg=0Q
fi=1kHz
20 Ry =16Q
1 2 4 3 6 7 8 9

3
Supply voltage, Vel — V
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Output noise voltage, Vyo — UV Output power, Po — mW

Ripple rejection ratio, SVRR — dB

Voltage gain, VG — dB

_ Po — Vccl
A<H-P>
3| <PWRC OFF >
2RL=16Q
1oifi=1kHz e
ATHD=10% —
9 COMMON 220uF] 7
/
A /
!
1.0
3 2 3 4 5 6 7 8 9
Supply voltage, Vel — V
VNO — Vccl
‘l<H-P> Rg=0Q
43<PWRC OFF> Ry, =16Q 1
. 220
FLAT COMMON uF
100
- |
2 DIN AUDIO
10 }
3 2 3 4 5 6 7 8 9
Supply voltage, Vel -V
SVRR — fRr
“OrTHPS
<PWRC OFF >
~40{V¢cl, 2=6.0V
Rg=0Q ‘2*';/
5o} BL=16Q N
COMMON 220pF <<
-80 = [
A Vo2 VR=—20dBm
Voel VR=—10dBm
-70 4 BPF 1/3 oct ulsed
. X
80 s :*L/
0 N 1]
I~ -
-1(!)‘: 5710 2 3 571 2 3 5 710k 2
Frequency, fr — Hz
VG — Vccl
0r-Mono> Vo= —10dBm
RL=16Q
42
. /7
O
3%
30
% 2 3 4 5 6 7 8 9
Supply voltage, Vel -V

lcc,Pd — Po
1205 1.2
<PWRC OFF >
< 10( Vel =6.0V 10 >
% Rp=169 |
Output on both channels / ]
Q
© 80[COMMON 220uF / 08 o
g / 5
= 60 // 0.6 ©
= =3
2 o/ ke
5 40 N 04 O
|5 // &
£ 20 - Pd =1 02 5
O —__///’,/ (@]
55730 23 5730 23 5750 2 3°
Output power, Po — mW
SVRR — Vccl,Vee2
~OIHPS
2 |<PWRC OFF>
] -50
&
S 60 H-PAmp Vo2
0
8 -70
©
s \
3 %0 k RF+HPAmp Vel
£ "lfg=100Hz
%_1 oo|Re=02 | Voel VR=—10dBm
2 Rp=16Q Vce2 VR=—~20dBm
@ 110 COMMON 220uF | BPF 100 1/30ct used
e 3 4 5 6 7 8 9
Supply voltage, Vccl, 2 -V
VG — fi
50r<MoNO> Vo=0dBm
Vocl=6.0V
46 R, =16
m
©
(_',) 42
>
= T
‘T 38
o
()
g 3%
S
30
% 73 5710 23 571k 23 5710k2 3 57
: Frequency, fi — Hz
. THD — Po
< <MONO>
OI Vec=6.0V
Ao 10{RL=16Q II
I 9 L.P80kHz
(= /
- 9 ,
c
Qo J
5 Y4
2 10 //
2 /
c
S - )4
5 SN /
< 19 A
‘_g 03
=
2 3 5710 2 3 57900 2 3 5 7i0m

Output power, Po — mW
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Output noise voltage, Vo — UV Total harmonic distortion, THD — %

Ripple rejection ratio, SVRR — dB

Output voltage, Vo — dBm

‘o THD — fi Po — Vccl
<MONO> Po=100mW ; <MONO>
¢ FLAT RL=16Q
1 e |5 e
L= atNon-clipping L Z,
/ €  goutput limiter [ OFF ) €¢X°7°
' pakiy
: A i
g /S
> 100 %
01 S 7 a4
S 5 /1/
i 5 [/
. 2 7
= 4
S 117
23 5Tw 23 57 23 570k 3 700k 3 3 4 5 6 7 9
Frequency, fi — Hz Supply voltage, Vel — V
” VNO — Vcct o SVRR — Vcc1,2
<MONO> ] <MONO> Rg=0Q
1000 FLAT .COQ -20 Rp=16Q |
7 I t BPF 1/3 oct
5Rg=0§2 x -30
Ry, =16Q x
2 DIN AUDIO S
e
100 c -60
7 S
i S Veel R-
s ™ el RF+MONO vp=-igapm
= -80
Q
S %0
o
10, -100
2 3 4 5 6 7. 8 9 1 3 4
Supply voltage, Vccl -V Supply voItaae, Vcscl, FURVIL
2 SVRR — fg lcc,Pd — Po
<MONO> 380 ZMONO>
Veel, 2=6.0V fi=1kHz
E 320
30|Rg=0Q I apm < Ry=16Q >
Rp=16Q ONO VR=:“‘/ £ 280} Pin 12 GND - |
“4O}BPF 1/3 octused-Voc2 M — | &5 >
T I‘o FL|) 240 o
50 /\_//I o 200 g
= — =]
60 w0 Ml S 160 A 2
WO ’ 5 V4 2
Q)( / o 54/ 0
20—\ A P > 120 " o
e | A g e &
AN L1 2 80 — TN 0 %
.80 (%) o
401 0.2
-90 L 0,
23 5710 23 571k 2 5 710k 2 3 7 10 2 3 57 2 3 5 7100 ¢ 39
Frequency, fgr — Hz Output power, Po — mW
16 Vo, THD — Vi " Po, THD — V(i .
<MONO> r T 1 . i y <MONO>
12Vl =6.0V " Non-clipping 4,oc>| 2 2 o
RL=16Q | Vo / ‘ N \ I
8L L
fi=1kHz / Output limitef \ 36 % = 100 \ Non-clipping__~ 10 o
4BPF = 400 to 30 kHz = [ 32FE ] \ C -
DET IN = 5
-4 24 5% 2 // b 2 £
-8 // 20 3 2 10 A 4~ THD o
12 / 1.6 g e 7 = // Cl%r;)-mg Output limiter 7 LEJ
5 § ! T 5
-16 / THD Non-clipping 1.2 £ 2 i X g
20 7 < T 4 1, €6 4 / Vi=0dBm , 8
L A Output limiter| ~ = NS Ry =162 =
2 - 1T | %435 10 fi=1kHz o =
-28 — ] o 7 BPF = 400 to 30 kHzl," 1©
-0 -60 -50 -40 -30 -20 -10 O 10 1 2 3 4 5 6 7 8 9
Vi —dBm Supply voltage, Vel — V
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Output power, P — mW

Ripple rejection ratio, SVRR — dB

o

Ripple rejection ratio, SVRR — dB

. Po,THD — RDeT , Vrr (Vec2), SVRR = Vel %
rI<mMoNO> L < <RF>
2 Vg=—10dBm . m
" I 8 YR 20
o fa) fr=100Hz ,; -?
© L, = 7Hrr=300mA y ’/ 10 o
2 r” I = > 6 2SB1295 hFE6 ,l:/ o D>:
A e g 19574 g
AN g q s SRS 0.8
1 17 7 [ L I AS g
o . 1] \>/ 4 ’ 20 c
7 / e 3 /// S
T 3 > 305
3— /l Vool =6.0V g > ,,/ e SVRR ;8_3‘
2 L RL=16Q — 2 0 2
fi=1kHz = o o
Vi=0dBm Jo1 s 1 %0 o
. BPF = 400 to 30 kHz| " o o
40k © 100k 200k 300k 400k 500k 600k 1 2 3 4 5 6 17 g
Rper — Q Supply voltage, Vel - V
SVRR — fp SVRR, Vge (Vcc2) - Ire 60
<RF> Vecl=6.0V S ZRF> Vecl=60vV |
Vg=—10dBm a Vr=—10dBm
Inp=300mA T 20 Vi fr=100Hz (55
N 2SB1295 hgeb o
N 04
\‘\ 3 2 527
\ g 3
4 T - 3
E 28 48 S
R w
N // S a2 IVSS
A o VRR d
%_-36 4.0
(o
e 6
5710 ¢ 571 2 ° 0k 2 3 00 2 5710 3 570 23 5 o
Frequency, fr — Hz . Irg — MA
SVRR — VR
<RF>
Veel=6.0V
Igr=300mA
fp=100Hz /
/
/|
10 F 3 S 7 10 2 3 5 7

VR—mV
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W Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but

no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of February, 1996. Specifications and information herein are subject to
change without notice.
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