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Monolithic Linear IC

No. 3968 /[ LA4589W
1.5 V Stereo Headphone Preamplifier
and Power Amplifier

OVERVIEW PINOUT

The LA4589W is a 1.5 V stereo headphone preamplifier

and power amplifier IC that provides all the functions of "k &

a complete playback system in a single chip, making it _— %5255

ideal for battery-powered, portable cassette players. g §§f@§ g gggg

LouLuiony

The LA4589W incorporates a metal/normal-tape equal- "’

ization preamplifier, a power amplifier dual power sup- I

ply ripple filters, a reference voltage amplifier that POWER ST P ANS QU

enables small-value (under 1 pF) virtual-earth capacitors B R =

to be used, and a system controller. oD DD o) =gl LT
FOWER OUTC =] F— PREREY IN2

The LA4589W featurcs single-pin control bass boost B T P PREREVINT

and forwardfreverse playback, an automatic music e e o pReoutz

search (AMS) function, inputs for an auto-reverse tape POWER NF REF2 £ =5 AMS IN2

mechanism, a power amplifier mute function a power " T TRTRRN e,

switch, and selectable, single or dual ripple filter opera- ShEY5EnpEEgE

The LA4589W operates from a 0.95 to 2.2 V supply and ? E

is available in 48-pin SQFPs. }

FEATURES PACKAGE DIMENSIONS

. Single—pi_n cont_rol bass boost Unit: mm

* Automatic music search (AMS)

* Preamplifier inputs for auto-reverse tape mechanism 3163-SQFP48

* Single-pin control forward/reverse playback selection

* Two, on-chip, ripple filters

* Selectable, single or dual ripple filter operation 0-15 - g -

¢ Metal- and normal-tape modes IARAAARRRAAR

* Power amplifier mute function ffor= Lo 24

* On-chip reference voltage amplifier = =

* No power amplifier output capacitors required. 80 70 = =

* 73 dB (typ) preamplifier open-loop voltage gain = =

* 21 mW (typ) output power with bass boost re=le =13

* Built-in noise reduction capacitors LEELELLL LT LRE

o 0.95't0 22 V supply 0.75 - L .

* 48-pin SQFP

.
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BLOCK DIAGRAM
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PIN DESCRIPTION
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Number Name Equlvalent circuit Description
1 RFOUT1
3000
Ripple filter outputs. Nominal voliaga is 1.13 V.
45 RFOUT2
2 POUTH Power amplifier output 1. Nominal voltage is 0.6 V.
0kn
7 POUTC z ! Power amplifier common output Nominal voltage is 0.6 V.
"
13 POUT2 Power amplifier output 2. Nominal vollage is 0.6 V.
Power amplifier output 1 negalive leedback reference voltage.
8 PNFREFi Nominal voltage is 0.75 V.
2 k0 Power amplifier common oulput negativa feedback reference vollags,
9 PNFREFC Nominal vollage is 0.75 V.
Power amplifier oulput 2 negative feedback reference voltage,
12 PNFREF2 Nomiral voliage is 0.75 V.

Unit (resistance: )
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Number Name Equivalent clreult Descriptlon
4 PNF Power amplifier outpul 1 negalve feedback network connection.
+ Nominal voltage is 0.75 V.
00
—AWA— -
8 PNFC O o |) |) Power amplifier common cutput negative feedback network
connection. Nominal voltage is 0.75 V,
E 100 k
1 PNF2 v Power amplifier output 2 negafive feadback nefwork connection.
Nominal woltage is 0.75 V.
5 PHP1 ]l‘ }
® 1k : Power amplifier highpass filter oulpuls for bass boost,
Nominal voltage is 0.75 V.
100 k62
10 PHP2
6 PGND Power amplifier ground
1 LP2 @ + ol Ko 'J Bass boost amplifier lowpass filter capacitor connaction 2.
3 Nominal voltage is 0.75 V.
(e}
210
s 1) ) N .
15 LBNF D] : Bass boost amplifier negative feedback capacitor connection.
i Nominal voltage is 0.75 V.
16 PiN2
a_0e _w,) ) \
® 1 J_ Power amplifier inputs. Nominal vollage is 0.75 V.
90 5
119 LF
18 PIN{
+ 90 k2
7 LP1 &, i 3R8 'J Bass boost amplifier lowpass filter capacitor connection 1.

— A —M—
@
(=]
g

Nominal voltage is 0.75 V.
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Number Name Equlvalent clrcult Deserlption
19 NFC2 :
43K0
® 00 11 Negalive feedback capaciter connections. Nominal voltage is 0.75 V.
=
2 NFC1 T
Preamplifier channe! 1 negative fesdback network connection,
a PRENFT 20042 Nominal voltage is 0.75 V.
l_
300 0
Preamplifier channel 2 negative leedback neiwork connection.
28 PRENF2 Nominal voltage is 0.75 V.
2 PRECUT1
200 k.
0a Preamplifier outpuls. Nominal voltage is 0.45 V.
27 PREOUT2
Preamplifier channel 1 melal-tape mode connaction.
2 METAL! Nominal voltage is 0 V.
3.0k
Preamplifier channel 2 metal-tape mods connection.
% METAL2 Nominal voliage is 0 V. :
24 AMSIN1 . tj;
160 k2 .
O W o B o musio ssarch i
000 Automalic music search inputs. Nominal voltage is 0.75 V,
26 AMSIN2 f
2 PRERN
woo ) O |
v N Preamplifier reverse playback inputs, Nominal voltage is 0.75 V.
30 PRERI2
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Number Name Equivalent circuit Description
31 PREFi2 +
2000 I) 10 pF kl
@ i Preamplifier forward playback inputs. Nominal vollage is 0.75 V.
a2 PREFN i %

33 VREF & | < é

Reference voltage amplifier output. Nominal voltage is 0.75 V.

3 REF —
35 PREGND Preamplifier ground
300
36 AMSOUT @9 Automatic music search cutput
30 ka2
37 PMUTESW Power amplifier mute control input
2000
41 LBSW ‘ Bass boost control input
38 PSW Power switch control inpul
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Number Name Equlvalent clrcult Description ‘
a9 F/RSW Forwardfraverse playback control input
B
40 METALSW @ — Metal-tape moda control inpul
43 RF1SW Ripple fiter outpu! t confrol input
42 NC Ne connection
45K0
44 RFREF @ 3000 Ripple fier capacitor connection, Nominal voltags is 1.13 V.
=
-/
] Ripple filter extemal pnp-lransistor 2 base connection.
4 RFBASE2 m_é Nominal vollage is 0.5 V.
300102
® 1000
Ripple filter external pnp-transistor 1 base connegtion.
48 RFBASE1 Nominal voliage is 0.5 V.
47 hie Supply voltage
Note
Nominal voliages are measured when Ve = 12 V.,
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Voo 3.0 )
Power dissipation Pp 320 mwW
Operating temperature range Topr -10 fo 60 G
Storage temperature range Tag -40 fo 128 C
Recommended Operating Conditions
Ta =25 °C
Parameter Symbol fating Unit
Supply voltage Voo 15 v
Supply voltage range Vee 0.85 fo 2.2 )
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Electrical Characteristics

Preamplifier and power amplifier

Vee =12V, T, =25°C, f =1 kHz, 0 dBm = (.775 V, R. = 10 kQ (preamplifier), R, = 16 Q (power amplifier)

Rating
Parameter Symbol Condition Unlt
min typ max
Rp=22k R =00 8 15 24 mA
Quiescent supply cument loco
PSW is OFF. - 0.1 5.0 PA
Closed-loop voltage gain VGr ;3 : ;gokgzam' 54 ‘57 80 dB
Preamplifier
" Vee=12V,T.=25°C,f=1kHz, 0 dBm = 0.775 V, R_ = 10 kQ (preamplifier), R = 16 Q (power amplifier)
Rating
Parameter Symhol Condltlon Unlt
min typ max
Cpen-loop voltage gain VGo Vo = —20 dBm 60 73 - dB
Vo = —20 dBm 34.0 35.5 aro
Closed-loop voltage gain VGe Vo = -20 dBm, dB
f =10 kHz. 255 28.0 305
METALSW is ON. ’
Maximum output voltage Vo max THD = % 100 210 - mvV
. VG = 35.5 dB/NAB, o
Total harmonic distortion THD Vo = 100 mV - 0.1 0.5 %o
. Rg=22KkQ 20Hzto _
input noise vollage Vi 20 kHz bandpass fiter 1.3 a0 uv
Crosstalk rejection between channe! 1 45 56 _
and channel 2 Ry = 22 kQ,
cT Vo = -20 dBm, - dB
Crosstalk rejection between forward 1 kHz tuned filter 65 78 _
and reverse tracks
. Ry = 22 kO,
Supply voltage ripple rejection ratio SVRR :l'_= 1B?ODHZBm‘ 45 52 - dB
r = ]
100 Hz tuned filter

Power amplifier with bass boost

Ve =12V, To=25°C, f = 1 kHz, 0 dBm = 0.775 V, Ry = 10 kQ (preamplifier), R, = 16  (power amplifier)

Rating
Parameter Symbol Conditlon Unit
min typ max
Vo.= —20 dBm 205 230 255
Vo = —20 dBm,
LBSW is ON. 20.5 230 25,5
Closed-loop vollage gain VGo v, dB
o = —20 dBm,
{ = 10 kHz LBSW is ON. 25 2.5 805
Vo = —20 dBm,
t = 100 Hz. LBSW is ON. % 5 %
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Rating
Parameter Symbotl Condition Unit
min typ max
THD = 10% 5 9 -
Output power Pa THD = 10%, 1 = 100 Hz. mW
LBSW is ON. 18 2 -
Tota! harmonic distorfion THD Po = 1 mW - 0.5 1.5 %
Crosstalk rejeclion between left and Vo = =20 dBm, _
right channels cT Ry =00 % 4 d3

. ' Ay =00 20
Cuiput noise vollage Vo 25' kHz I;f:l'n dpa::zfilllz ; - 35 48 1A

Ry = 0 &, V; = —30 dBm,
Supply voltage ripple rejection ratio SVRA f = 100 Hz, 50 74 - d8
100 Hz tuned fiter

Input impedance Ri 8 10 12 9]

Veoltage gain differential AVG - 0 1.5 dB

Ripple filter
Vee= 10V, Tu =25 °C, f = 1 kHz, 0 dBm = 0.775 V, Ry = 10 kQ (preamplifier), R. = 16 Q (power amplifier)

Rating
Parameter Symbol Condition Unit
min typ max

Cuiput voltage Vie lgr = 25 mA 0.89 0.93 - v
'r = 100 HZ,
Vi = =30 dBm,

Supply vollage ripple rejection ratio SVRR I = 256 mA, 33 39 - dB
output transistors with
hee 2 6 (25B1295)

Automatic music search (AMS)

Vee =12V, Tu =25 °C, f = 1 kHz, 0 dBm = 0.775 V, Rg = 10 kQ (preamplifier), R;, = 16 Q (power amplifier)

Rating
Parameter Symbol Conditlon Unit
. min typ max
AMS outpul vollage Voams ‘B’P;E\j’““ = Veacourz = 470 570 670 my
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Measurement Circuit
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Typical Performance Characteristics

Maximum power dissipation vs. amblent
temperature
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Maximum power diasipafan (mi)
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Amtblanl wmperature {"C)

Unit (resistance: 2, capacitance: F)
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FUNCTIONAL DESCRIPTION

Preamplifier

The preamplifier incorporates equalization networks for .

normal- and metal-tape playback modes, and tape-direc-
tion switches for an auto-reverse cassette mechanism,

When METALSW is floating, metal-tape mode is
selected. METAL1 and METAL?2 are grounded inter-
nally through 3.9 kO resistors, adjusting the negative
feedback network to provide metal-tape playback equal-
ization.

When F/RSW is floating, forward playback mode is
selected, and PREFI1 and PREFI2 are connected to the
preamplifier inputs. When F/RSW is grounded, reverse
playback mode is selected, and PRERT1 and PRERI2 are
connected to the preamplifier inputs.

The automatic music search (AMS) circuit generates a
signal that controls the cassette mechanismn fast-forward
and reverse functions in response to pauses between
music tracks, The signal on AMSOUT is a pulse wave
whose amplitude varies with the input signal levels on
AMSIN]1 and AMSIN2.

External Components Required

Power Amplifier

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

When LBSW is floating, the bass boost function is
selected. PHP1 and PHP2 are connected to VREF
through 1 kQ internal resistors, adjusting the negative
feedback network to provide highpass filtering,

When PMUTESW is grounded, the power amplifier
mute function is selected.

Ripple Filter

The ripple filters can be configured for either single or

- dual-filter operation. When RF1SW is grounded, the

ripple filters are configured for dual-filter operation and
RFOUTI is active.

Component Recommended value Description
c1 10 o 10 pF Relerencg voltag_e qmpliﬁa_r decoupling capacitor. Decreasing the capacitance reduces the supply
voltage ripple rejeclion ralio.
Cz, C10 - Preamplifier equalization RC network capacitors.
Cs, Cg 047 to 3.3 pF Preamplifier output capacitors
C4, Cs - AMS input highpass filter RC network capacitors
Cs, C7 - Melal-lape equalization RC network capacitors
Cé ' 0.1 to 22 pF Reterence voltage decoupling capacilor. Reduces high-band noise.
c11, Ci? 33 1o 10 pF NFC decoupling capacitors. Decreasing the capacitance reduces the preamplifier low-band gain.
C13, C15 10 to 3.3 pF Power amplifier input capacitors
Cu, C17 - Low-boost lowpass filter and amplifier gain adjust capacitors
Cl8 10 to 47 pF s;;:: boost amplifier negative leedback capacitor. Decreasing the capacitance reduces the low-band
01%2223' 0.4 lo 1.0 pF Powar amplifir output oscillation-damping RC network capaciors
01% ca2, 33 1o 100 uF quer amplifier negative lsedback capacilors. Decreasing the capacitance reduces the low-band
25 gain,
C20, C24 - Power amplifier highpass filter high-band gain adjust capacitors {bass-boost only)
c21 100 to 2200 pF Smoothing capacitor
Cz7, C2o 47 fo 10 pF Ripple filter output decoupling capacitors
C28 22 fo 220 pF Power supply capacitor
C30 22 1o 100 pF Ripple filter capacitor
C31, Ca2 0.047 fo 022 uF Switching noise filter capacitors
R1, R10 - Preamplifier gain adjust resistors
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Component Recommended value ' . Deseriptlon

R2, Re Preamplifier equalization RC network resistors

R3, Rs Metalaps preamplifier equalization RC network resistors

R4, A7 10 k€2 variable Volume control resistors

Rs, Rs - Automalic music search {AMS) highpass filter and gain adjust resistors
R“F'l 1212‘ - Power amplifier oulput oscillation-damping RC network resistors

R14, R15 100 to 430 kO Swilching noise fiter resislors

TYPICAL APPLICATION
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Unit (resistance: 2, capacitance: F)
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B 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,

M Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC GO, LTD, its affilates,
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:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYD ELECTRIC GO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example only: it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees

are made or implied regardng its use or any infringements of intellectual property rights or other rights of
third parties.




