Ordering number: EN5205A

Monolithic Linear IC

LA4820M

SA////WY (0 Monaural Speaker/Stereo Headphone

Power Amplifier

Overview Package Dimensions
The LA4820M compoundpowerIC is designedor portable unit - mm
information processingequipment suchas electronicbook 3112-MEP24S

playersand personaihotebookcomputersand provideson chip

headphonestereoamplifier and monauralspeakeramplifier [LA4820M]
functionsrequired ofsuchdevices.This systemIC also 2% B
provideson chip a powersavingheadphongack plug-in/out HBEBERRARRAARRA
detectionfunction, which automaticallyswitchesthe amplifiers,
andan optimumvolume level controller
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Features 'BBHHEHHEHHE e 3
. . . ) . 126 o 08
» Powersavingheadphongack plug-in/outdetectionfunction
on chip that electronicallyswitchesbetweenthe stereo ]: imY %_
headphonemplifier andthe monauralBTL amplifier He °

accordingto jack plug-in/out.
« The monauralamplifier has,as outputcontrol functions,a
built-in outputlimiter that permitsadjustmenin accordance
with the speakelimpedanceanda non-clippingcircuit that
outputsa sinewave suitedto the outputD range,while the
headphonemplifier hasa built-in userfriendly PVSS(Peak
Volume SelectSystem).
On-chipripple filter with a high ripple rejectionratio in
orderto reducepowerline noise.
» Lessexternalcomponentsieededhanksto systemand
circuit technology and low-capacitancelesign(22 pF or
less)allowing supportfor chip components.

SANYO : MFP24S
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Functions 400 ~
* MonauralBTL poweramplifier 200
+ HeadphoneOCL poweramplifier (16 Q) x 2
+ Outputcontrol functions: 0
-20 0 20 40 60 80 100

Headphongower PVSS
Monauralpower  Non-clippingcircuit and output
limiter
» Headphongack plug-in/outdetectionfunction
(monauralamplifier/headphonamplifier switching)
* Ripplefilter
+ Powermute switch
« Commonamplifier on/off switching

Allowable power dissipation, Pd max - mW

Ambient temperature, Ta — °C

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headq

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
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LA4820M

Specifications

Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Veel,2 max 8.0 \%
Allowable power dissipation Pd max 580 mwW

With Sanyo evaluation board (84.2 x 92.6 mm?) 11 w
Operating temperature Topr -20to +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 20to 7.2 \%

Operating Characteristics at Ta = 25°C, V1 =6.0V, fi = 1kHz, 0.775V = 0dBm,
R, = 16 Q: monaural amplifier, R, = 16 Q : headphoneamplifier

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

Quiescent current lccol Rg = 0 kQ, monaural amplifier 70 | 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 Ampilifier]

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

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 =0 Q, BPF =20 to 20 kHz 170 300 I\

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

DC offset voltage Vorel 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 12 2.0 %
[Output Limiter + Monaural Amplifier]
Output power Po3 Vi =0 dBm, output limiter input resistance 220 Q 120 200 300 mw
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 | 183 | 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 =0 Q, 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 Vorg2 Between pin 15 and pin 16, and pin 16 and pin 17 -40 0 +40 mV

[PVSS + Headphone Ampilifier]

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 Vopj PVSS2 -59 —55 -51 | dBm

. Input width from the starting point to the point
PVSS width Wevss wr?ere the output is +4 dB,gPS/SS ON P 28 35 dB
[Ripple Filter]
Output voltage VRE IrRe = 300 mA, 2SB1295 hgg6 used 5.30 | 5.49 | 5.70 \
Ripple rejection ratio Rr3 \zlg;l_zlgsdf;éf[;eﬁoo Hz, Irr = 300 mA, 30 34 dB
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Block Diagram
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Test Circuit Diagram

Ri=
75k0S
R.F REF
RE (2}7 RIPPLE 24 O vcet
+ +
c1 FILTER c13
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Sample Application Circuit 1

Ri2
75k0 3 ,
R.F REF
-—Csj— RIPPLE @y\ -O veet
c1% FILTER ¥t a2
E.ZnF’jf 10m8F
R2
POWER MUTE 270ko
;—-w—l—-@)— MUTE SW E@_@?m
ca 25B1295/6
GND ON o.oaapFI
_(3) @3)
3 -
&) T O vee2
10kQ *12c11
c3 PHR + 4.7nF
1.,,?
MIX j
—(4)—<]: l> a2
_|LEVEL
IN 1 DET
R3= fR AL RL 41610
3 5
10k0 S ("'° Po 200mw
10K — cLIP [—
o . Ri2
) DET 220ka
Ralt
10k0F <E> AW »—69
IN 2 4k 0 -
_ 10k 0
PWR -
PRE GNDJ:_<7> @97' PWR GND
PWR 1
VREF
(3) L,\ \12
c4.4 l/ O
imF
’_47 PWR C ﬂ'\/‘
VREF REF 8 ) Vaer I 15“‘0?"— 0
C5q47 %2 —=C10
isF Ai1
PWR 2 i1 AL 160
REF 10 R.F |¢ 15
R10
C6zz L 15k 0
104F W
AAL
RS
PWR C PWR C
CONT @D—- SP/H.P 15ka
CONT CONT
GND OFF
OPEN H.P
PVSS DET O\ Pvss
2 DET A
+ cel
RS c7 PVSS IN . =
2.2Ma 22sF L{>— 0.22#F

1
R6
i OFF 400ka
AQ4708
*1 A Tantalumcapacitoris recommended.

*2 A polyesterfilm or ceramiccapacitor(of which capacitancespecifiedmustbe independenbf temperaturehanges)s
recommended.
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Sample Application Circuit 2

(Whenneitherripple filter nor commonamplifier is used.)
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*1 A Tantalumcapacitoris recommended.
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A04709
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Pin Description

* Whenthe pin voltageis for Vel = 6.0V

Pin No. Pin name Pin \[/\c;;tage Internal equivalent circuit Remarks
1 R.F REF 5.5 Vet « LPF pin for ripple filter
(Ripple Filter) cec reference bias.
24k0Z . Ripple rejection ratio can be
3000 J adjusted through an external
A capacitor.
O ™ |/| « Open when no ripple filter is
6Bk "] needed.
?42;1\
A04740
2 PWR MUTE 1.2 + Power mute is turned on
when pin 2 is pulled down.
1.5nA « Turns on and off supply of
constant current to the power
O 200ka ‘ J block.
% wi‘é é
AQ471414
3 MONO IN 2.8 « BTL power input pin.
« Input resistance 9 kQ.
3000
| 3000
10
VREF
AQ4712
4 MIX OUT 2.8 R.F + IN1 and IN2 addition output
pin.
« Output resistance 5 kQ.
ioka 1+
AW —
10kQ
""‘l
37 becd
A047143
5 IN1 2.8 « Power input pins.
6 IN2 « Input resistance can be
varied between 14 kQ and
4 kQ by ALC.
4k
10k 0
VREF
AD4744

Continuedon next page.
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Continuedfrom precedingpage.

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 VRgg
F 3 amplifier. (ro = 10 Q or less)
o * VRef Voltage is determined by
3(.:.'."' the following formula:
(& 2008 J J Vrer = Vec? voltage (pin 22) )
Ak
Wr 2
x
\'
A VREF
AQ4715
9 VRepREF 2.8 A.F * LPF pin for VRgr amplifier
reference bias.
r 3 30k0F
30k0

A04716
10 REF 5.1 « LPF pin for internal ripple filter
reference bias.
x 5.6ka + Voltage of Vcc2 - 0.4 V.
3000
8.2k0
43k 0
(0 Wr
3000
= ¥
y
”r ”r

A04717

11 PWRC CONT 0.8 « H-P Power is such that the
common amplifier turns off and
the output common capacitor
mode is entered when pin 11 is

pulled down.

A04718

PVSS, output limiter,

DET non-clipping circuit ALC
rectification pin.

The attack and recovery time
Siko 1000 are determined by the external

@ capacitance and resistance.
[ ‘J

12 DET OUT 0.5t 1.0 é

I

=3000 Y

X 1000

AD4719

Continuedon next page.
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Continuedfrom precedingpage.

Pin No. Pin Name Pin Voltage Internal equivalent circuit Remarks
13 PVSS IN 2.8 + PVSS detection input pin.
i « PVSS turns off when pulled
down or left open.

3000

30ka

VREF

AD4720

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.

AOAa721

15 ouT2 2.3 * H-P Power output pin.
17 OouT1

12k 0 P]PJ
(EE} M ’

. o iko
x

eca VREF
AQ4722

16 ouTC 2.3 * H-P Power COMMON pin.
l +w * Turns off when pin 11 is
pulled down.
12kQ J J
@ AAL

wr

-th4

A04723

18 PWR GND « Connects power amplifier
output block to GND.

Continuedon next page.
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LA4820M

Continuedfrom precedingpage

Pin No. Pin Name Pin Voltage Internal equivalent circuit Remarks
19 ouT- 2.3 + MONO Power output pin.
21 OouT+ $w « BTL operation provides
A > phase inversion and
I/I amplitude.
18k0
1.2k0
X
”r
A04724
20 LEVEL DET IN 2.9 + MONO Power output level
detection input pin.
x + Output limiter level can be

varied by external resistance.

S1ika

A04725

22 Vce2 55 « Ripple filter output pin.
« Power supply pin when no
ripple filter is used.

» Amplifier block V¢ pin.

Inside IC
vee

A04726

23 BASE 5.4 « Tr base grounding pin for
ripple filter.

« Left open when no ripple filter
is needed.

A04727

24 Veel 6.0 * Ripple filter Ve pin.
« Left open when no ripple filter
is needed.

No.5205-10/20
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Sanyo Evaluation Board Pattern

Surface
(silk side)

Tone block
(copper foiled side)

«“—PVSS ON

Unit (resistance: Q, capacitance: F)

Copper foiled side

No0.5205-1/20
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Description of External Components

(Referto SampleApplication Circuit No. 1 for devicenumbers.)

* R1 (o to 40 kQ):

+ R2(270KkQ to 100kQ):
* R3,R4 (30kQ to 10 kQ):
* R5(5.1MQ to 510kQ):
« R6(510kQ to 0 Q):

« R7 (1 MQ):

. R8(270kQ):

« R9,R10(510kQ to 10 kQ):
« RI11(2.2Q):

+ R12(510kQ to 0 Q):

- Q1:

« C1 (4.7 uF to 1.0 pF):

+ C2(0.1pFto 0.01pF):
+ C3(3.3uFto 0.22pF):
+ C4 (100 yFto 0.1 puF):

+ C5(4.7pFto 1.0 pyF):

+ C6 (22 pFto 3.3 uF):

+ C7 (33 pFto 10 puF):

Resistorfor ripple filter referencebias.Not neededwvhenno ripple filter is used.

Resistance Veel - Vee2 | The Ve voltage(Vecl — Veg2) of the Tr canbe
None 117V adjustedby changingthe resistancevalue.
150 kQ 0.73V
75 kQ 0.52V
40 kQ 035V

Resistorfor smoothing(shocknoiseprevention)when power muteis turnedon.

Volume.

Resistorfor PVSS,outputlimiter, and non-clippingcircuit recovery

PVSSoutputlevel variableresistor Not neededvhenusingno PVSS.

Resistance PVSS Vo
None -36 dBm
100 kQ -25dBm
300 kQ -18 dBm

Pull-down (dischaging) resistorfor SP/HP switching.

Pull-up (chaging) resistorfor SP/HP switching.

H-P outputmixing resistorsfor PVSS.Not neededvhenusingno PVSS.

Resistorfor blocking commonamplifier oscillation. Not neededvhenthe common
amplifier is turnedoff.

Outputlimiter level variableresistor Not neededvhen no outputlimiter is used.

The limiter level canbe adjustedby changingthe
resistancevalue.

Resistance Po
400 kQ 400 mwW
300 kQ 290 mw
220 kQ 200 mW
100 kQ 110 mw

0 43 mw

Ripple filter outputTr (2SB1295hg6 recommended).
Not neededwhenusing no ripple filter.

LPF capacitorfor theripple filter referencebias. Low-regionripple rejectionratio canbe
varied by changingthe capacitanceNot neededvhenusingno ripple filter.

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

Capacitorfor smoothing(shocknoise prevention)whenpowermuteis turnedoff.

Coupling capacitorfor the MIX amplifier outputandthe BTL amplifier input.

Decouplingcapacitorfor virtual groundingand high-regionnoisecleaning.

LPF pin for Vrer amplifier referencebias.
Ripple rejectionratio canbe varied by changingthe capacitance.

LPF capacitorfor internalripple filter referencebias.
Ripple rejectionratio canbe varied by changingthe capacitance.

ALC rectifying capacitorfor PVSS,outputlimiter and non-clippingcircuit.
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+ C8(0.33uFto 0.1 pF): Coupling capacitorfor PVSSdetectioninput and H-P power output.
Not neededvhen PVSSis not used.

+ C9(0.1pFto 0.01pF): Capacitorfor SP/HP switching smoothing(chaging/dischaging).

+ C10(0.47pFto 2.2 pyF): Capacitorfor blocking commonamplifier oscillation.

Polyesterfilm or ceramiccapacitor(of which capacitancespecifiedmustbe independenbf
temperaturechanges)s recommendedNot neededvhencommonamplifier is turnedoff.

+ Cl1 (22 yFto 47 pF): Ripple filter outputcapacitorAlso functionsas oscillation blocking capacitor

+ C12(220 pFto 10 pF): Powersupply capacitor
* Useof a Tantalumcapacitoris recommendedor C11 and C12, becauseelectrolytic
capacitorscausethe high-regionimpedanceo increaseat low temperatures.

Description of Each System
1. Ripplefilter

« Usedwhentheripple level on the powerline is high and a high ripple rejectionratio is neededn the amplifierblock. When not
neededpins 1, 23 and 24 mustbe left open.(Referto SampleApplication Circuit 2.)

+ Whenusinga ripple filter, the outputTr Vg voltageandthe pin 1 C1 capacitancéLPF capacitorfor the referencebias) must
be adjustedaccordingto the powersupplyripple level.

Powersupplya—f\/’\/\j—¢ The Vg voltagemustbe adjustedto be ripple bottom peakvoltage+0.1V or more.
2. MONO amplifier block

» Addsthe channell and channel2 inputsand outputsthe additionin single-channeBTL operation.
» Non-clippingand outputlimiter circuits are built in asoutputcontrol functions.

1) Theoutputlimiter detectsthe outputlevel from the pin 20 detectioninput and controlsthe outputlevel by meansof ALC
configuration.Adjust the level accordingto the speakeiimpedancethe power dissipationcapability of the power supply etc.
If not neededthe pin 20 detectioninput mustbe left open.

2) The non-clippingcircuit preventslarge input-causeutputclipping (degradatiorin soundquality). The detectioninput is
connectednternally, while the outputlevel dependsn the V2 voltageandis controlledby meansof ALC configuration.

3. H-P amplifier block

* Pin 11 (PWRC CONT) canbe usedto createa commonamplifierlessconfiguration.(This configurationis recommendedavhen
thereis a possibility that the jack commonpin may be shortedwith GND in an applicationset.)

» The outputcontrol function PVSS (PeakVolume SelectSystem)controlsthe outputlevel by meansof ALC configuration
(keepinguserfriendly volumelevel, etc.); the level canbe varied by an externalresistor

Descriptional of Each Block Switching
1. Powermute switch

* Whenan applicationsetis microcomputercontrolled,the power supply mustbe turnedon/off with muteturnedon in orderto
preventshocknoise.Evenif an applicationsetis not microcomputercontrolled,the mute-ontime for poweron canbe setby
the capacitancef the externalcapacitoron pin 2.

Capacitance< 0.75V

Mute-ontime =
15pA
. SeAL
Mute-on condition VS, = 0.1V 1.98A220% o
1.2 Pin 2 charging
270kQ 200k0 0.75
2 W
VsaC 0.03#F 1.1V -— (s)
l I Mute time A04729

A04728

No0.5205-13/20
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» An equivalentcircuit for the mute circuit is shownon the previouspage.If the powersupplyis turnedon, the externalcapacitor
is chagedby the internal constantcurrent;oncethe voltagereache9.75V (the switchinglevel), muteturnsoff andthe pin 2
DC voltagestabilizesat approximatelyl.2 V. To turn mute on, shortthrougha resistorto pull down pin 2. In this way,
smoothingis appliedby usingan externalcapacitorandresistorto preventswitching noisewhenmuteis turnedon/off.

+ The mute-on/of time during normal operationis asshownbelow

When 270 kQ and 0.033 pF are used:

Mute on
W Mute off o
Pin 2 charging i.2
0.75 0.75 ) _ _
0.4 0.4 -3 Pin 2 discharging
- (sec) -
Mute-off time = 8 ms A04730 Mute-on time = 9 ms 204731

2. Commonamplifier control switch

* Whenthe headphon@utputis connectedo otherequipmentin an applicationsetin which the commonamplifier output (jack
commonpin) may be connectedo GND causingovercurrento flow from the commonamplifier, it is necessaryo turn off the
commonamplifier. In suchan application,it is recommendedio usethe commoncapacitorschemeshownin SampleApplication
Circuit 2 wherepin 11 is groundedto turn off the commonamplifier.

» An equivalentcircuit for the switchingcircuit is shownbelow

+ PWRC-of condition Vgy = 0.4V

178A220X%
20k Q

A

20k o

AAA
r
vVsi1 (

AQ4732

3. H-P/SPswitch

« This circuit usesa headphongack with a switch to detectthe headphonelug-in/outand automaticallyswitch betweenthe H-P
amplifier andthe MONO amplifier. Whenthe H-P amplifier is operating,the MONO amplifier is turnedoff, andwhenthe
MONO amplifier is operating,the H-P amplifier is turnedoff.

» Smoothingis appliedby usingan externalcapacitorandresistorin orderto preventswitchingshocknoise.

» OpenH:-P condition

Vsia< 0.2V

270k0

1.1V

Vs14 |iMa

Ig$0.05 to0.2r#A
A04733
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kel 1 o //
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o
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Output power, Po - mW Frequency, fi - Hz
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CT — Vel N Po — V¢!
QCHPS> Ri=160 J<HEP>
Vo=—15dBm gHP;g)% //__—-
40 Rg=0Q = 10018L=
fi=1kHz Afi=1kHz P
m € P
© 38 |
. 2 L
3) I | /
2 ()
% * L—1 =
3 8_ 10 /
g 34 ‘g_ ; 7
° 3
32
30 10,
3 4 5 5 8 9 1 2 3 4 5 6 7 8 9
! Supply voltagé, Vel - %  supply voltage, Vel - V
lcc,Pd — Po 2 . Vno — Vccl
20 H P> : <HP> Rg=00
RL=16Q é < RL=16Q
< 200/fi=1kHz 103z ] FLAT
| Output on both channels 6\‘/ I ol 1
O [} o >Z 7
(8} 160 Vi 0.8 o
L K . S s
5 o s g
=120 > 06 =
1 W7k 2 8
@ 5 B o 3 DIN. AUDIO
7] 2 » —
S 80 04
< (< 10
3 L : 5
S 40 025 & 7
O o’ =
° T
0 1.0.2 3 5710 <2 $7i0 2 3° B 2 3 4 5 6 7 8 9
Output power, Po — mW Sdpply voltage, Vel - V
SVRR — V1, Vee2 -30 SVRR — fr
SOTHPS | =T00E; <HP> a v
o S
Ry =16Q -40} s use
-IO -60 R&'+H-PAmp Veer Vr=—10dBm| ! BPE}/G%)C‘:U ¢ & QQ@?
x HPAmp Vcc2 VR=—20dBm 2 i A
€ N\ 100Hz TUNE used ) ) g =50 Qy«\‘i-//
5) I~ H-P Amp chc2‘ 0 /]
S o -60 4
T -80 8 d
5 £ B /
G -90 R-F+HPAmp Vel 8 o 4
9 o 80 Vol 4
) = R-F+H-P Amp //
%-1“) g -90 V“=l—106Bm
3 € |
e 2 3 4 5 6 7 8 9 10 23 57100 23 57Tk 23 5 70k
Supply voltage, Vccl, Vec2 - V Frequency, fgr — Hz
Vo, THD — Vi 0 20 Vo — fi
N0rpVsss | . <PVSSS Veo=6.0V
20| <H-P> 9 > <H-P> Rp=16Q
Veel =6.0V o 5 g 2% Pvss1——Vi=—30dBm|
E 'Ry =162 P el
T oifi=1lkHz L] 7 |_~
| BPF = 400 to 30 kHz D@?/ ER-
o 410 D, 6.2 >O
> < £=
v -20 PVSSL 5% & -3
g v'n// = P s 8 \\ -
= -30 P’ 2 — o VSS2
o /] PVSS2 g S g - - . j
> -0 &, 30 o Depending on the impedance of coupling
é r Ig' E 2 capacitor 0.22 pF.
= [ 28 5 _
3 | /2 pyssi|, = O
-60 THD /3 18
| PVSSZ o
- = ~44 5 [ E > 5
70 66 50 40 30 20 10 0 16 10 23 57100 23 579% 23 5790k 23 5
Vi — dBm Frequency, fi — Hz
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Vo, THD — Vccl — fi
-0 o ccl 32 2 VG fi
© <HP> RL=16Q
2% p— PVsSI 28 <PWRC OFF > Vo=—20dBm
e |<PVSS> T —t—] N Vol =6.0V
m 28 <H-P> 2.4 I o
S = o s
| Vo = | 16 /4/
o 32 205 O s
> ] 2 > (\QQ /
O 3 — PVSS2 168 £ 12—fa
S n £
g  [RL=16Q S g &/ P
O -40 Vi=—30dBm 1.2 L ?; cﬁ,"/ 160
> _ CCc o 1]
g fi=1kHz S & 8 / - Lisel
Q -44 0.8 g % l>_ 2208 or 470sF
S THD 8 S /
o /SPVSSL | < 4— —
-48 (—_ vasz‘ v, 0.4 g
- I =
52, 2 3 4 5 3 7 8 P 10 2357 pn 23 579k 23 57105 23 57
Supply voltage, Vel =V Frequency, fi — Hz
20 VG — Vccl THD — fi
1.0
<HP> . U[<HP> Vecl=6.0V
<PWRC OFIF> § 7#<PWRC OFF > RL=16Q
18 Upper clipping, —— a 8 Po=1mW
9 _Pper cppmg T COMMON 220uF
[ .
| -
c
O 16 §e] V.
> <
< J S NS FLAT //
5 2
2 14 o 01
g < BPF 400 to 80 kHz IN
ﬂS 7
S . |fi=1kHz E s
> 12/g, =160 g
Vo=—20dBm I
10 COMMON 220uF S
1 2 3 4 5 6 7 8 9 90 23 57igp 23 571 2 3 5 710k S
Supply voltage, Vel -V Frequency, fi - Hz
~ THD — Vcci _ THD = Po
o |<HP> Ry,=16Q o [<HP>
C: <PWRC OFF> COMMON 220uF C; 10} <PWRC OFF >
oo fi=1kHz 1 A 7Vecl=6V S
T 7 BPF = 400 to 30 kHz T slRL=16Q st
= Po=1mW F JLPsokH: </
s | | §  JcoMmoN 220uF ]
5 ) | 5 /
o 2 10
© \ © 7 II
£ 01 - 2 5
o o
E 7 1S 10 kHz 74
g 5 E I —‘:7 r
8 S oa 1 KHz
P, 2] |
) 3 4 5 6 7 8 9 7 1.0 3 5710 ¢ 5 3
Supply voltage, Vel - V O‘utput Bower, Po - mV 10
CT — fi CT — Vcc!
OrEPS 1 2THPS \ I
<PWRC OFF> 470uF <PWRC OFF >
Rp=16Q AT I 30 Less upper D range :
2l Vo=—5dBm 220uF o COMMON 470uF
o T [Rg=0Q 29.2d! 5/{ — 5
° o 1 28
L 4 5
/ 23.3dB 9)
© 2 y :
N 4 X %
s / a
7 8 . c
4 v /! g 24 - COMMON 220uF —
O 10 v Vo=—15dBm
/ / 160 J+ 22 Rg:OQ
/ / 220% or 470sF ﬁ = lkHz
0 .+ roarse 20 R, =16Q
10 35719 23 571 23 5790y 2 ¢ 1 2 3 4 5 6 7 8 9
Frequency, fi — Hz Supply voltage, Vel - V
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Po — Vel lcc,Pd — Po
<HT> 20 -HFS -2
3 <PWRC OFF> < <PWRC OFF >
Rp=16Q 10Vecl=6.0V 10 =
2 oo}fi=1kHz -~ ,E Rp=16Q |
€  ATHD=10% — O go| Qutput on both channels / os O
5 S COMMON 220uF [ © ®°ICOMMON 220uF 4 oo
o 7 s / 5
- 2 g 60 4 0.6 g
S / g 4 =3
2 g o &
5 9 / S © 4 04 3
g / § ped :
O 3 ] S 2 - Pd 02 3
1.0 O] ____/:’__,/
5 05— 2K 7 2 3 57 7 3
1 3 4 S5 6 7 8 9 1.0 5710 100
Supply voltage, Vel - V Output power, Po — mW
VNO — Vccl SVRR — Vccl, Vee2
<HP> Rg=00 “Or<EP>
> 2Z<PWRC OFF> RL=16Q 1 @  |<PWRC OFF>
= COMMON 220uF | -50
I 100 1 o
o
S % -60 HPAmp Vcc2
s ol )
2 g -0
= © \
o
> c .80
g 9 DIN AUDIO 2 \ D A I
© +H-PAm
2 10 [ 2 .90 LA
= 4 = fr=100Hz
3 7 %--100 Rg=0Q 1 Vecl VR=—10dBm
3 H S [Rp=16Q V2 VR=—20dBm
o 110 COMMON 220uF | BPF 100 1/30ct used
1 2 3 4 5 6 7 8 9 e 2 3 4 5 6 7 8 9
Supply voltage, Vel - V Supply voltage, Vccl, 2 -V
SVRR — fr VG — fi
30ZHPS 50rcMoNo> Vo=0dBm
8  |<PWRCOFF> Vool =6.0V
| ~40[V¢cl, 2=6.0V 46 Rp=16Q
o Rg=0Q *ﬁ/ m
X o |RL=16Q S A ©
% |COMMON 220uF 4¢ ('D 42
9 60 —] 1 >
IS rad Voo2 VR=—20dBm £ 3 —
c 1 Vcel VR=—10dBm g
S W7 BPF 1/3 oct used b
o 2 3
Q0 ¥ s
o -80 FgrBes S
) A R >
= -50 "]09/ 30
E \'\///
-1 3 5 7100 > 71k 2 3 5710k 2 3 2610 23 57100 23 571k 23 579023 57
Frequency, fr — Hz : Frequency, fi — Hz
VG — Vccl THD — Po
%I ZHMoNO> Vo= —10dBm o J<MONOS
RpL=16Q 9 Veo=6.0V
46 fi=1kHz A 10{RL=16Q /
3 T 7L.P80kHz
| - )
o @ S /
> £ g
- [}
£ 38t - @ /
3 5 10
()] o 7
> € 5 //
g % S . )
S 54—~ L
30| < 1
8 01
27
% 2 3 4 5 6 7 8 9 2 3 5710 23 5710 2 5 7100
Supply voltage, Vel - V Output power, Po — mW
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0 THD — fi Po — Vccl
_ '°[<moNo> Po=100mW <MONO>
> 7 FLAT Rp=16Q P
I Vec=6.0V 1000tfi=1kHz 4 0%
2 Ry =16Q = Non-clipping _ | D=
E £ Output Iimiter}OFF —'“\ AT
g 3 3 o -
S ¢
()]
3 o1 g9 2/
Q S 5 /
5 ! 5 / /
£ =2 /
k: 3 [
T 1°,
2, ;
23 3TN ¢3 579k 23 5730k 2 3 5 Mook 1 2 3 4 5 6 7 8 9
Frequency, fi - Hz Supply voltage, Vel -V
VNO — Vccl SVRR — Vccl,2
[<MONO> | “19[<MONO> Rg=00
> 1000 FLAT %3 -20 Rp=16Q |
g I \ BPF 1/3 oct
lo ¢Rg=0Q x -30 L
Ry, =16Q o
>Z 3 L 5) -40 Vec2 MONO VR=—20dBm—
g 2 DIN AUDIO S =0
8 ®
() 7 =
0 ° - V C .
3 ES _26‘? 70 ccl RE—MONO VR=~10dBm
:g_ %- -80
> =
S g 0
10, -100
1 2 3 4 5 6 7. 8 9 1 4
Supply voltage, Vccl -V Saupply voltaae, Vcecl, 2-v 8 °®
SVRR — fr lcc,Pd — Pg
20 ZMONO> 360 ZMONO>
@ Vecl, 2=6.0V 120/ fi=1kHz
? 30|Rg=0Q 1 Bm < R =16Q =
o RL=16Q N0 vg=’j°/ £ 280| Pin 12 GND S ,
X  ~4O[BPF 1/3 octused-V g2 M ! | RS -
5) Iﬂ 3 240 o
5 S0 Q@/ (8} c
) < —. 200 o
c 60 R y 2 180 - £
2 BRI 3 SAA g
o NS | L S S A 3
)] — > |t - []
=3 40 [ e’ 0.2
o4
-90 - - 0, o c o]
2 5 2 3 571k, 2 3 5710k 2 3 1 2 3 5 10 2 3 57 3
Frequency, fg - Hz ° output power, Po -~ mW>-
Vo, THD — Vi Po, THD — Vcc1 R
18 r=MoNO> LI b4 . <MONO> N
12{Vccl=6.0V - Non-clipping 4.o§ 2 \ 2 S
Rp=16Q | Vo /T T T I '
E 8 = 1kTis / Output limitef \ 36 o3z 1000 { Non-clipping =1 710 o
T 4[BPF =400 to 30 kHz 32F E ] \ |_~T L=
! LEVEL DET— i/ Rperiv oo Vo T
o © e ¢ 220kQ open [28 § o A , <
> 220kQ /| 24 EO _A" Output limite, , £
- RFRFC 8
g / o B 8 T 2
= 8 / by c§> 100 / Non- . 100
§ a2 / 1.6 .§ E' 7 =7~ clipping Olutput !|m|ter Z g
— ) > > (@]
> A6 T Non-clipping —1-2 € & l
s L1/ THD SN —~ Vi=0dBm e £
o ” ( A/ Output limiter 0'4 = b NS glFIigIQ ::;
~ f— b = = z =
28 ~N L AT [ | o 9 BPF = 400 to 30 kiiz|S" 1©
-70 -60 -5 -40 -30 -20 -10 o] 10 1 2 3 4 5 [ 7 9
Vi — dBm Supply voltage, Vel - V
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. Po,THD — Rper .
T<MONO> i
L~
2 ~ g
E 2 90| -
|
(] / e
2 100 ] 1.C
- W
= / &2’/ "
R VA ,
8 4 /
5 Ly — 3
=3 / Vcel=6.0V
3 2 - Ry =16Q —
fi=1kHz
Vi=0dBm 4
"f, BPF = 400 to 30 kHz;"1
00k O 100k 200k 300k 400k SO0k 600k
Rper - Q
SVRR — fr
OIZRF> Vool =6.0V
a Vr=—10dBm
| 20 Irp=300mA
o N 2SB1295 hpg6
2N
ARERN
S 40
g %
c -50
RS
% N
J b
Q
o -70
2
x
-80 |
23 570 23 57% 23 35710k
Frequency, fg — Hz
2 SVRR — VR
ARTFS T
8 |Vgel=6.0V
| __|Ipp=300mA
x 28|f=100Hz /
o
>
n
s /
c
S 3
O
L
o
QL 40
Q.
2
@
“45 3 5 7 10 3 5 7
VR_ mV

Total harmonic distortion, THD - %

Vrr (Vec2) -V

Ripple rejection ratio, SVRR - dB

Vie (Vee2), SVRR - Vel

S[<RF> %
Vp=—10dBm . @
8 20
fr =100Hz ,; °
7{IRF=300mA < 0 o
2SB1295 hpeb o o
6 - 0>
&8 2
5 A S 0.8
A4S g
4 g / 20 c
4’/ ” 8
3 P SVRR 3078
7 S
7’ [J)
40 =
z r’// o)
1 50 &
0 g™
1 34 5 6 7 8
Supply voltage, Vel - V
SVRR, Vgg (Vce2) ~ Irp
1S[RT> Vocl=6.0v |°°
Vg=—10dBm
-20 VRr fr =100Hz 56
>
24 527
N
- 480
28 8L
'R
32 s
SVRR -
-36 4.0
- 6
“% 5710 5 7100 5 T
IRF - mA

Anyone purchasing any products described or contained herein for an above-mentioned use shall:

( Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors
and all their officers and employees, jointly and severally, against any and all claims and litigation and all damages, cost and
expenses associated with such use:

(2 Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on SANYO
ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally.

W No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace equipment,
nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of which may directly or
indirectly cause injury, death or property loss.

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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