Ordering number:ENN3968

Monolithic Linear IC

LA4589W

SANYO

1.5V Stereo Headphone Preamplifier

and Power Amplifier

Overview
The LA4589W is a 1.5V stereo headphone preamplifier
and power amplifier 1C that provides all the functions of a
complete playback system in asingle chip, making it ideal
for battery-powered, portable cassette players.

The LA4589W incorporates a metal/normal -tape equaliza-
tion preamplifier, a power amplifier dual power supply
ripple filters, a reference voltage amplifier that enables
small-value (under 1 pF) virtual-earth capacitorsto be used,
and a system controller.

The LA4589W features single-pin control bass boost and
forward/reverse playback, an automatic music search
(AMYS) function, inputs for an auto-reverse tape mechanism,
a power amplifier mute function, a power switch, and se-
lectable single or dual ripple filter operation.
The LA4589W operates from a 0.95 to 2.2V supply and.
available in 48-pin SQFPs.

Features

* Single-pin control bass boost.

» Automatic music search (AMS).
. Preampllfler inputs for auto-reverse tapew)

* Metal- and normal-tape modes.
* Power amplifier mute functio

* Built-in n0|sereductfo capagl
*0.95t0 2.2V sup
* 48-pin SQFP.

unit:mm
3163A-SQFP48

SANYO : SQFP48

Ta

Allowable power dissipation, Pd max

-20-10 O 20 40 60 80 100
Ambient temperature, Ta — °C

comrof® system
physma]

g plu;atlons th=at equire extremely high levels of reliability, such as life-support systems, aircraft’s
* or other applications whose failure can be reasonably expected to result in serious
[ﬁr material damage. Consult with your SANYO representative nearest you before using
any SANYE®? 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.
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LA4589W

Specifications
Maximum Ratings at Ta=25"C

Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Ve max

Allowable power dissipation Pd max
Operating temperature Topr
Storage temperature Tstg

Operating Conditions at Ta=25°C

Parameter Symbol Conditions
Recommended supply voltage Vee
Operating voltage Ve op

Operating Characteristics at Ta=25°C, Vc=1.2V, f=1kHz, 0dBm=
R =16Q (power amplifier)

Parameter Symbol Unit
[Preamplifier and power amplifier]
| 1 mA
Quiescent current cco
lcco? HA
Closed-loop voltage gain VGT 54 57 60 dB
[Preampilifier]
Open-loop voltage gain VGo 60 73 dB
. VG1 34.0 355 37.0| dB
Closed-loop voltage gain
VG2 25.5 28.0 30.5| dB
Maximum output voltage Vo max |3 100 210 mv
Total harmonic distortion THD, 0.1 0.5 %
Equivalent input noise voltage 1.3 3.0 pv
Crosstalk rejection between channel 1 and a5 56 dB
channel 2
Crosstalk rejectin between forward and reverse
tracks 65 78 dB
Ripple rejection ratio 45 52 dB

[Power amplifier with bass boost]

205| 230| 255| dB
. 205| 230| 255| dB

Vo=-20dBm, f=10kHz, LBSW is ON. 245| 275| 305| dB
gdBm, f=100Hz, LBSW is ON. 30 34 38| dB

Closed-loop voltage gain

Output power

THD=10%, f=100Hz, LBSW is ON. 13 21 mw
| Po=1mw 0.5 15| %

Total harmonic distortion

Crosstalk rejection betwéesr left and rigfht
channels

| Vo=—20dBm, Ry=00 8| 43 dB

Output noise voltagé Ry=0Q, 20Hz to 20kHz bandpass filter 35 48 uv
i Ry=0Q, V,=-30dBm, f,=100Hz, 100Hz tuned filter 50 74 dB
8 10 12| kQ

IRF=25MA, Vcc=1.0V 0.89| 093 v

fr=100Hz, V_r=—30dBm, Vee=1.0V, IRp=25mA, 33 39 dB
output transistors with hpg 26 (2SB1295)

Voams | VPREOUT1=6MV | 470] s70[ 670] mv

AMS output woltage,
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Block Diagram
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Sample Application Circuit
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Pin Description

Unit (resistance: Q, capacitance: F)

Number Name

Description

Ripple filter outputs. Nominal voltage is 1.13V

Power amplifier output 1. Nominal voltage is 0.6V.

13 POUT2

Power amplifier common output. Nominal voltage is 0.6V.

Power amplifer output 2. Nominal voltage is 0.6V.

Continued on next page.
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LA4589W

Continued from preceding page.

Number Name Equivalent circuit Description

Power amplifier output 1 negative feedback reference voltage.

3 PNFREFL Nominal voltage is 0.75V.
2kQ i . s
9 PNEREEC Power amplifier common output negative feédiackreference voltage.
Nominal voltage is 0.75V. E
12 PNFREF2 Power amplifer output 2 negative f

Nominal voltage is 0.75V.

Power amplifier output 1 negatiy

4 PNF1 30 kQ Nominal voltage is 0.75V.

Power amplifier comngonfoutput neg:

8 PNFC 100 kQ connection. Nominaf'vgitage is g

v Power amplifigrjgﬁstput 2 neg

1 PNF2 Nominal voltgge“is 0.7!

“for bass boost.

10 PHP2

%
!
5 PHP1 %
i

6 PGND

ass bogst amplifier lowpass filter capacitor connection 2.

14 LP2 véitage is 0.75V.

Bass boost amplifier negative feedback capacitor connection.

15 Nominal voltage is 0.75V.

Power amplifier inputs. Nominal voltage is 0.75V.

Continued on next page.
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LA4589W

Continued from preceding page.

Number Name Equivalent circuit Description
390kQ
@ 009 I) I)
17 LP1 Nominal voltage is 0.75V.
90 kQ
19 NFC2
43 kQ
9 2000 Negative feedback ca
()
20 NFC1 S,
21 PRENF1 Pream'ilbﬁ
Noml@a yoltage
200 K2 P
300 Q
28 PRENF2
22 PREOUT1
27 PREOUT2
2 i ks ope .
23 METAL1L Preamplifier channel 1 metal-tape mode connection.

METALZ

&

Nominal voltage is OV.

Nominal voltage is OV.

Preamplifier channel 2 metal-tape mode connection.

Automatic music search inputs. Nominal voltage is 0.75V.

30

PRERI2

Preamplifier reverse playback inputs. Nominal voltage is 0.75V.

Continued on next page.
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LA4589W

Continued from preceding page.
Number Name Equivalent circuit Description
31 PREFI2
woa ) O |
Preamplifier forward playback inputs.
32 PREFI1
33 VREF
10kQ
34 REF
000 |
35 PREGND
36 AMSOUT
37 PMUTESW Power amplifier mute control input.
Bass boost control input.
Power switch control input.
£

Continued on next page.
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Continued from preceding page.

Number Name Equivalent circuit Description
39 F/IRSW Forward/reverse playback control input.
S
D,
40 METALSW ® 300Q ) Metal-tape mode control input.
43 RF1SW Ripple filter output 1 control input.
42 NC No connection.
45 kQ
44 RFREF @ 300 0 Ripple filter capaci

4
46 RFBASE?2 %100 k2
1 awa

48 RFBASE1

47 Vce

Note
Nominal voltages are measured when 'V cg=

Functional Description
Preamplifier

Power Amplifier

The power amplifier incorporates an additional amplifier
to provide bass boost and mute functions.

When LBSW isfloating, the bass boost function is
selected. PHP1 and PHP2 are connected to VREF
through 1kQ internal resistors, adjusting the negative

ie negatwe feedback  feedback network to provide highpass filtering.

ayback esiudization. When PMUTESW is grounded, the power amplifier

i 'playbacF( mode is mute function is selected.
FI2 ag q@nnected to the

Ripple Filter
Theripplefilters can be configured for either single or
dual-filter operation. When RF1SW is grounded, the

gt e l.m. search MMS) r(]:' reuit gf;ene;ates ad ripple filters are configured for dual-filter operation and
signal thét.controls the cassétte mechanism fast-forwar RFOUTL is active.

and reverse functi@ns in response to pauses between
music tracks. Thésiy ghal @n AMSOUT isapulse wave
whose amplitude vari leswith the i nput signal levelson
AMSIN1 and AMSIN2.
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External Components Required

Component Recommended value Description
c1 1.0 to 10pF F_eeferenge \{oltagg amplifier decoupling capacitor. Decreasing the capacitance reduces the supply voltage
ripple rejection ratio.
C2,C10 - Preamplifier equalization RC network capacitors.
C3,C9 0.47 to 3.3puF Preamplifer output capacitors.
C4,C8 - AMS input highpass filter RC network capacitors.
C5, C7 - Metal-tape equalization RC network capacitors.
C6 0.1 to 22uF Reference voltage decoupling capacitor. Reduces high-band nois
C11, C12 3.3 to 10pF NFC decoupling capacitors. Decreasing the capacitance reduc,eg.(;he preay
C13, C15 1.0 to 3.3puF Power amplifier input capacitors.
C14, C17 - Low-boost lowpass filter and amplifier gain adjust capacltff;r
C16 1.0 to 4.7uF
cu(s:,z%ze,, 0.1to 1.04F
C1%2C5:22’ 3.3 to 10.0pF
C20, C24 -
c21 100 to 2200pF Smoothing capacitor. y
C27,C29 4.7 to 10pF Ripple filter output decoupling capagﬁgrs.
Cc28 22 to 220pF Power supply capacitor.
C30 2.2 to 10.0pF Ripple filter capacitor.
C31, C32 0.047 to 0.22pF Switching noise filter capay t
R1, R10 - '
R2, R9 -
R3, R8 -
R4, R7 10kQ variable Volume cont_; i
R5, R6 - i gain adjust resistors.
Rl:ée,le’lz, - network resistors.
R14, R15 100 to 430kQ

products or equment To
the customer should alwgy

S to suppl‘ high-quality high-reliability products. However, any and all
with sorg Jprobability. It is p035|ble that these probablllstlc failures could

SANYO products(including technical data,services) described or
rolled under any of applicable local export control laws and regulations,
e exported without obtaining the export license from the authorities

producﬁ’re(;hnélogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the 3ANYO product that you intend to use.

B |nformation (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 March, 2000. Specifications and information herein are subject to

change without notice.
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