Ordering number : EN4786

Monolithic Linear IC

LA5609

SANYO

Multi-Function Voltage Regulator

for Radio Cassette Recorders with CD Player

Overview

The LA5609 is a multi-function multi-voltage power
supply that includes a built-in on/off function. The
LAS5609 provides dedicated outputs for motors, audio
systems, CD drive, radio, microprocessor, and loading
drives, thus making it optimal for use as the system power
supply in radio cassette recorders with CD player.

Functions

» Power supply systems for radio cassette recorders with
CD player

 Miniature €electronic equipment

e Low-saturation regulator (14.5 V/1.2 A, 9 V/300 mA,
7.5V/800 mA)

* High-precision power supply (two 5 V/220 mA systems,
5V/100 mA, 8 V/800 mA)

 Limiter power supply (9 V/60 mA)

Features

* Supports end-product miniaturization by the provision
of built-in control circuits.

 Provides reduced internal power dissipation by the
adoption of alow-saturation regulator.

* Built-in output current limiter prevents IC destruction
due to output shorts.
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B 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
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LA5609

Specifications
Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Input voltage Ve max 24 \
VREE pin voltage VREF 6 \
POWER CONT pin voltage Vcont max 6 \
AC STBY pin voltage Vac max 6 \
MODE SW pin voltage VMmoDE max 6 \
Allowable power dissipation Pd max | With no heat sink 35 w
Operating temperature Topr —20 to +80 °C
Storage temperature Tstg —55 to +150 °C

Operating Conditions at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Input voltage Vee 6.5t0 22 \
Input voltage VREF 451055 \
Motor 14.5 V output current lo MoT Oto 1.2 A
Audio 9 V output current lo AUD 0to 300 mA
Digital 5 V output current lo piGi 0to 220 mA
CD 5V output current lo cps 0to 220 mA
CD 8 V output current lo cps 0t00.8 A
Radio 5 V output current lo RAD 0to 100 mA
Loading 7.5 V output current lo LoAD 0t0 0.8 A
9 V limiter output current loLum 0to 60 mA

Operating Characteristics at Ta=25°C in the specified test circuit

Parameter | Symbol | Conditions min typ max Unit
[No Load Currents]
Ve quiescent current lcc Vee =12V, Power cont.: L, 5 Vgeg: L 500 MA
Influx 1 Vggg 5 V input current IREFL Vee =0V, Power cont.: L 10 HA
Influx 2 Vgegge 5 V input current IREE2 Vee =12V, Power cont. =5V 700 HA
[Motor 14.5 V Regulator Block] Ve = 16 V, Ig moT = 1.2 A, Power cont. =5V
Output voltage Vo moT 14.0 14.5 15.0 \
Dropout voltage Vprop-moT| Vee = 14V, Ig moT = 600 mA 0.4 0.8 \
Line regulation AVoin-MoT | Vee =16t0 22V 30 300 mv
Load regulation AVop-moT| lomoT=0t0 1.2 A 200 800 mv
Peak output current lop-MOT 1.2 A
Short circuit output current losc-moT 300 mA
[Audio 9 V Regulator Block] Vee = 11V, Ig aup = 300 mA, Power cont. =5V
Output voltage Vo AUD 8.5 9.0 9.5 \
Dropout voltage Vprop-aup | Vec =8.5V, Ig aup = 150 mA 0.2 0.8 \
Line regulation AVoin-aup | Vec=11t0 22V 100 400 mv
Load regulation AVoLp-aup | o aup = 0 to 300 mA 100 400 mv
Peak output current lop-AUD 300 mA
Short circuit output current losc-aub 50 mA
Ripple rejection Rrejaup | f=120Hz, 10V <V <15V, C=1pF 60 dB

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions min typ max Unit
[Digital 5.0 V Regulator Block] Power cont. =5V
Output voltage Vopial | Vec =16V, g pigr = 100 mA 4.95 5.05 5.15 \Y
Dropout voltage Vprop-bici | Vec =49V, Ig pig = 110 mA 0.6 1.4 \Y
AVoni-picl| Voc = 161020V, Ig pig = 220 mA 0 40 60 mv
Line regulation AVouno-picl| Vo = 1610 8V, I pigr = 220 mA -100 -70 0 mv
AVona-picl| Voc = 161020V, Ig pig) = 0 mA -20 0 +20 mv
AVona-picl| Vec = 16108V, Ig pigi = 0 mA -20 0 +20 mv
Load regulation AVopi-picl| Ve = 16 V, 1o pigr = 100 to 220 mA 0 40 60 mv
AVopo-pici| Ve = 16 V, 1o pig = 100 to 0 mA -60 —40 0 mv
Peak output current lop-pial | Vec =65V 220 260 mA
Short circuit output current losc-pigl | Vec=6.5V 260 mA
[CD 5.0 V Regulator Block] Power cont. =5V, Mode SW =5V
Output voltage Vocps | Vec =16V, g cps = 100 mA 4.9 5.0 5.1 \Y
Dropout voltage Vprop-cos | Vec =49V, g cps = 110 mA 0.6 1.4 \Y
AVoni-cps| Ve = 161020V, Ig ¢ps = 220 mA 0 40 60 mv
Line regulation AVon2-cps| Ve = 1610 8V, Ig cps = 220 mA -100 -70 0 mv
AVona-cps| Vee = 161020V, g cps = 0 mMA -20 0 +20 mv
AVona-cps| Vee = 16108V, Ig cps = 0 mA -20 0 +20 mv
Load regulation AVopi-cps| Vee =16V, Ig cps = 100 to 220 mA 0 40 60 mv
AVopo-cps| Ve =16V, Ig ¢ps = 100 to 0 mA -60 -40 0 mv
Peak output current lop-cos | Vec =65V 220 260 mA
Short circuit output current losc-cps | Vec=6.5V 260 mA
[CD 8.0 V Regulator Block] Vcc = 9.5V, g cpg = 800 mA, Power cont. =5V, Mode SW =5V
Output voltage Vo cps 7.5 8.0 8.5 \
Dropout voltage Vprop-cos | Vec =75V, lo cpg = 400 mA 0.6 1.4 \Y
Line regulation AVon-cps | Vec=95t022V 20 200 mv
Load regulation AVop-cps | lo cpg = 0 to 800 mA 100 250 mv
Peak output current lop-cDs 0.8 11 A
[Radio 5.0 V Regulator Block] Power cont. =5V
Output voltage Vorap | Vec =16V, Ig gap = 50 mA 4.9 5.0 5.1 \Y
Dropout voltage Vprop-raD | Vee = 4.9V, Ig rap = 50 mA 0.6 1.4 \Y
AVorni-rap| Vee = 1610 20V, Ig gap = 100 mA 0 20 40 mv
Line regulation AVon2-rap| Vee = 16 10 8V, Ig rap = 100 mA -70 —40 0 mv
AVorna-rap| Vee = 1610 20V, Ig gap = 0 MA -10 0 +10 mv
AVorna-rap| Vec = 16108V, Ig gap = 0 MA -10 0 +10 mv
Load regulation AVopi-rap| Vee =16V, 1o gap = 50 to 100 mA 0 20 40 mv
AVopa-rap| Vee =16V, 1o gap = 50 to 0 mA —40 -20 0 mv
Peak output current lop-raD | Vec =65V 100 160 mA
Short circuit output current losc-rap | Vcc=6.5V 160 mA
[Loading 7.5 V Regulator Block] Power cont. =5V
REG SET voltage Vrees | Vee =16V, g Loap = 400 mA 1.27 1.31 1.35 \Y
Dropout voltage Vprop-Loap| Vee = 7-3V, g Loap = 400 mA 0.4 0.8 \Y
AVoun1-Loap| Vee = 161020 V, lg  oap = 800 MA 0 10 20 mv
Line regulation AVouna-Loap| Vee =1610 9V, 1o L oap = 800 mA -20 -10 0 mv
AVouna-Loap| Ve = 161020 V, Ig L oap = 0 MA -10 0 +10 mv
AVouna-Loap| Vec = 16109V, Ig Loap = 0 MA -10 0 +10 mv
Load regulation AVorp1-Loap| Vee =16V, Ig L oap = 400 to 800 mA 0 10 20 mv
AVorpa-Loap| Vee =16 V, Ig | oap = 400 to 0 mA -20 -10 0 mv
Peak output current lop-Loap | Vec=9V 0.8 A
Short circuit output current losc-Loap | Vec =9V 200 mA

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions min typ max Unit
[9.0 V Limiter Block] Ve =11V, lg v = 60 mA
Output voltage VoLum 8.0 9.0 9.5 \
Dropout voltage Vborop-Lim | Vec =8V 1.0 \
Peak output current lop-LIM 60 150 mA
Short circuit output current losc-Lim 200 mA
[Mode Switch] Voo =12V
Voltage with radio mode on VmTHH | Voltage when the radio output is switched high 11 14 17 \
Voltage with radio mode off VmTHL | Voltage when the radio output is switched low 29 3.1 3.3 \
Voltage with CD mode on VrRTHH | Voltage whenthe CD 5V and CD 8V are switched high 29 3.1 3.3 \
Input impedance Z 16.8 24 31.2 kQ
[Power Control] Voe =12V
Output on control voltage V| CONT-ON 3.0 \
Output off control voltage V| CONT-OFF 2.0 \
[AC standby]
Output on control voltage V| ac-ON 2.0 \
Output off control voltage V| AC-OFF 1.0 \
[5 V System Regulator Block] Ve = 16 V, I pigi = lo cps = 100 mA, Ig rap = 50 mA
Difference between AV 0 0.15 v
output voltages DEF
Timing Chart

Vee ____l ]____
VREF (5v) 41——1
POWER CONT _—J l

3.1V
MODE SW ﬁﬁ: 1.4V
AUDIO 9V ——I I
MOTOR 14.5v ____J I

0 ov [ ]
CD 5v l_l
RADIO 5V m

DIGITAL 5V E
LOADING 7.5V —,—-I

LIMITTER 9V _—I l—_
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Function Table

Vour
VREE Power cont. Mode SW Audio Motor Digital Loading cD8V/ Radio Limitter
9V 145V 5V 75V CD5V 5V 9v
L ©oVv) L L L H
M (25V) L L L H
. H BV) L L L H
L ©oVv) L L % m
M (25V) L L L H
H ) L L L H
L ©oVv) L L L H
M (25V) L L L H
y H BV) L L L H
L ) H L L H
M (25V) H L h "
H 5V) H H L H
Test Circuit
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Note: * This diode is required for bringing up the CD 8 V regulator.
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Sample Application Circuit

CMOS
regulator
Backup =
battery | J7 y I___,J7
# .
%1 104
A% 5V AUDIO FILTER AUDIO
Voo 1 Voo LIMITER VRer 9V GND
100 i RADIO e Tuner
5v i‘oﬂ
T MOTOR
10u
cD5V
Tape deck LA5609 + 1104 ! %2 |
———= AC STBY 3 D
cD8V + >
M GND im# l
J; REMOCON MODE POWER DIGITAL LOADING 7.5VReg MOTOR
STBY SW CONT 5v 7.5V SET DRIVE
+ +$ """ | |
10 224 r

REMOCON MODE POWER DIGITAL

STBY SW CONT SV Mechanism control

System control CD loading

Unit (capacitance: F)

Note: 1. The diode in the 9 V limiter block must be added. It is required for preventing current from flowing into the 9 V limiter from the backup battery when
VCC is off.
2. The diode and resistor between the CD 5 V and CD 8 V blocks must be added. It is required to bring up the CD 8 V regulator.
3. External noise can be limited and ripple rejection can be improved by adding an electrolytic capacitor between the audio 9 V and the filter circuits.
4. The electrolytic capacitors between V¢ and GND and between each VO and GND should have capacitances at least those shown in the diagram.
Use Sanyo HW Series aluminum electrolytic capacitors or equivalent products.
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Equivalent Circuit Block Diagram
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B 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 and all SANYO products described or contained herein fall under strategic
products (including services) controlled under the Foreign Exchange and Foreign Trade Control Law of
Japan, such products must not be exported without obtaining export license from the Ministry of
International Trade and Industry 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.

W 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 August, 1998. Specifications and information herein are subject to
change without notice.
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