Ordeting humber : EN4786

Monolithic Linear IC

I/ LA5609

Multi-Function Voltage Regulator
for Radio Cassette Recorders with CD Player

Overview Package Dimensions
The LA5609 is a multi-function multi-voltage power  unit; mm

supply that includes a built-in on/off function. The  3109-SIP18H

LA3609 provides dedicated outputs for motors, audio
systems, CD drive, radio, microprocessor, and loading [LAS609]
drives, thus making it optimal for use as the system power
supply in radio cassette recorders with CD player, 7.9

R1.7

Functions

* Power supply systems for radio cassette recorders with
CD player

* Miniature electronic equipment

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

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

» Limiter power supply (9 V/60 mA)

4.5

SANYOQ: SIP18H
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LAS5609

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Input voltage Voo max 24 v
Vner pin voltage VRer 6 v
POWER CONT pin voltage VoonT Max 6 v
AC STBY pin voltage Vac max ] 6 v
MODE SW pin voltage VMope Max 6 Y
Allowable power dissipation Pdmax | With no heat sink 35 w
Operaling lemperature Topr =20 10 +80 °C
Storage temperature Tstg =55 10 +150 °C

Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
{nput voltage Voo 651022 vV
input voliage VREF 4511055 A
Motor 14.5 V output current lo Mot Qw12 A
Audio 8 V output current lo AUD 0 1o 300 mA
Digital 5 V output current la i1 010 220 mA
CD 5 V output current locos O0to 220 mA
CD 8 V output current locos [(RTRVE-) A
Radio 5 V output current lo aap 01o 100 mA
Loading 7.5 V output current lo Loap 008 A
8V limiter output current loLm 0060 mA

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

Parameter | Symbol | Conditions min yp max I Unit
[No Load Currents]
Ve quiescent current loe Voo =12V, Power cont.i L, 5 Vpepr L 500 pA
Influx 1 VRgg § V input currant lners | Voo =0V, Power conl: L 10 pA
Influx 2 VRer 5 V input current lrerz | Voo =12V, Power cont. =5V : 700 A
[Motor 14.5 V Regulator Block| Voo =16V, g o = 1.2 A, Power conl. = 5 V
Output voltage VownoT 140 14.5 15.0 v
Dropout voltage Vpror-MoT| Voo = 14 V, lg moT = 600 mA 0.4 08 v
Line regulation AVoLn-MOT| Voo = 161022V 30 300 my
Load regulation AVoLpmor) lomoT=01t 1.2 A 200 800 my
Peak output current lop-MOT 1.2 A
Short circuit output current losc-MOT 300 mA
[Audio @ V Regulator Block] Vi = 11V, Iy aup = 300 mA, Power cont, =5V
QOutput voltage Vo auD 8.5 9.0 9.5 Ay
Dropout voltage Vpror.aup | Voo = 8.5 V, Ig ayp = 150 mA 0.2 08 v
Line regulation AV n.AUD | Voo = 111022V 100 400 my
Load reguation AVoLp-aub | o ayp = 0 to 300 mA 100 400 mV
Peak output current lop.AUD 300 mA
Short circuit output current losc-AUD 50 mA
Ripple rejection Rpe.aup | f=120Hz, 10VsVees15V,C =1 pF 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 | Voo =18V, ig pig = 100 mA 4.95 5.05 5.15 \d
Dropaout voltage Vorop.oigt | Yoc =49V, lgpigi = 110 mA 0.6 1.4 v
AVoLni.piat| Yoo = 1616 20V, g pig = 220 mA 0 40 60 mV
Line reguation AV ne-Diai| Yoo = 1616 BV, lg ooy = 220 mA -100 -70 0 my
aVoLna.nial| Yoo = 161020V, lg by =0 mA -20 0 +20 mv
AV naoial| Yoo = 18108V, g pig = 0 mA -20 0 +20 mv
Load regulation AVororoig| Voo = 18V, lopigi = 100 to 220 mA . o] 40 €0 my
AVopz.01a1l Voo = 16 V. lgpigi = 100 to 0 mA —60 —40 0 mV
Peak output current lop.pigt | Voo=65V 220 280 mA
Short circuit output current losc.oigl | Veo =65V ] 260 mA
[CD 5.0 V Ragulator Biock] Power cont. = 5 V, Mode SW =5V
Qutput voltage Vocps | Yec=16V. loeps = 100 mA 49 5.0 5.1 v
Dropout voltage Vorop-cps | Yec =49V, lo aps = 110 mA 0.6 1.4 v
AVgin1.cos| Yec = 16 10 20 V. Ig ops = 220 mA 0 40 60 my
Line regutation AVoLN2-cDS Voo 18108V, Ip cos = 220 mA -100 =70 0 mv
AVoNacps| Yoo = 1610 20V, In ops = 0 mA -20 0 +20 mv
AVoLNa-CDS| Yo = 1610 BV, Ig ops = C mA -20 0 +20 my
Load reguation AVoupi.cps| Voo = 16 V., lo cps = 100 to 220 mA 0 40 60 mv
AVOLDz-CD5 VCC =16V, lo chs = 100to O mA -B0 =40 0 mv
Peak output currant lop.cps | Ve =65V 220 280 mA
Short circuit output current losc.cos [ Voo =65V 260 mA
ICD 8.0 V Regulator Block] Vo = 9.5 V, Ig gpa = 80C mA, Power cont. = 5 ¥, Mode SW =5 V
Output voltage Yocoe 7.5 8.0 8.5 v
Dropout vollage Vorop-cos | Yoo =75V, g ¢pa = 400 mA 0.6 1.4 v
Ling regulation AVoincpe | Voe=951022V 20 200 my
Load regulation AVolp-cos | lo cpe = 0to 800 mA 100 250 mv
Paak oulput current lop-cos 0.8 1.1 A
[Radio 5.0 V Regulator Block} Power cont, = 5
Output voltage Vorap |Vec=16V, lgpap =50 mA 4.9 5.0 5.1 v
Dropout voltage Vprop-aaD | Voo =49V, Ig gap = 50 mA 0.6 1.4 v
AVoLN1.aaD| Voo = 165tc 20V, lo RAD = 100 mA 0 20 40 my
Line regulation AVOLNZ-RAD Voo=16108Y, |Q RAD = 100 mA -70 -40 ¢} mV
AV Na2.Rap| Voo = 161020 V, Ig pap =0 mA -10 0 +10 my
AVpNa-RaD| Yoo = 1610 BV, Ig gap = 0 MA =10, 0 +10 my
Load roguistion AVgLp1.pab| Voo = 18 V, I pap = 50 to 100 mA 0 20 40 my
AVoLpz-Rap| Yoo = 18 V. lg pap = 50 to O mA —40 20 o] mVy
Paak output current lop.pap | Veg =65V 100 180 mA
Short cireuit output current losc.pao | Vee=65V 160 mA
[Loading 7.5 V Ragulator Block] Power cont. =5 V
REG SET voltage Vaeas | Voo =16V, lo Loap =400 mA 1.27 1.31 1.35 v
Dropout voltage Vorop-Loady Yoo = 7.3 V. lo Loap = 400 mA 04 0.8 \')
AVonsi080] Voo = 1810 20V, Ig oap = 800 mA 0 10 20 my
Line regulation AVornz.Loaol Voo =16109 Y, lg Loap = 800 mA -20 ~10 0 my
AVonaLoap| Yoo = 1610 20V, Ig Loap = 0 MA -10 0 +10 mvV
AVonaLoan| Voo = 18109V, lg Loap = O mA -10 0 +10 mV
Load reguiation &VoLpi-Loap| Voo = 16 V, lo Loap = 400 to BOO mA 0 10 20 my
AVop210ap| Yoo =16 V. 1 Loap = 400 to 0 mA -20 -10 [¢] my
Peak output current lop.Loap |Voc=9V 08 A
Short circuit output current losc-Loap | Voo =9V 200 mA

Continued on next page.
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Continued from preceding page.

Parameter

Symbat Conditions min typ max Unit
[9.0 V Limiler Block] Ve = 11V, lg = 60 mA
Quiput voltage Vo Lim 8.0 8.0 9.5 v
Dropout voltage Voror.uM | Voo =8V 1.0 v
Peak cutput current lopiM 60 150 mA
Short circuit cutput currant loscuM 200 mA
[Mode Switch] Vo =12V
Voltage with radio moda on ViTHH | Voltage when the radio oulput is switched high 11 14 1.7 A
Voltage with radio mode off VMTHL | Voltage when the radio output is switched low 29 a1 3.3 v
Voltage with CO mode on VatHH | Voltage when the CD 5 V and CD 8 V are switched high 2.9 3.1 a3 v
Input impedance Z 16.8 24 3.2 kQ
[Power Control] Vs = 12V
Cutput on control voltage V| cONT-ON 3.0 v
Output off control voltage Vi coNT-OFF 2.0 v
[AG standby]
QOutput on control valtage Vi AC-ON 2.0 vV
Qutput off centrol voltage V) ac-0Fs 1.0 v
[5 V System Regulator Blockj Voo = 16 V. Iy pigi = lo cps = 100 MA, Ig gap = 50 mA
e o [ o v

Timing Chart

Voo

VREF (5v)

POWER CONT —,__—.I

MODE Sw

AUDIO 9v

— |
— 1

N

MOTOR 14,5V _I ’ L

CD 8v [_1
CD 5v l_l
RADIO 5V l-_l

DIGITAL 5V _—_]_.—l
LOADING 7.5V J—l

LIMITTER 9v __l
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Function Table

Vout
Veer | Powercent. Mode SW Audio Motor Digital Loading Chs W Radio Limitter
9V 145V 5V 7.5V CD5V 5V v
L ov) L L L H
L M (25V) L L L H
L H {5 V) L L L H
L ov) L L L H
H M (25V) L L L H
H (5V) L L L H
L V) L L L H
L M (25V) L L L H
" H {(5V) L L L H
L oV H L L H
H M 25V H L H H
H {5V) H H L H
Test Circuit
v Voo
W GG i 1
18] " i '_717
- MOTOR 14.5VREG + ] 47 iloo“':
L17] H ;J7
VIAg
— AC STBY A
€] 1t 717
51 REMOCON STBY |
1=} A
lo REMOCON
74 POWER CONT O
VREF
-_—l1 3 5V VREF |
- RADIDSVREG  + 4T
127 N
MTICOSVREG [+
— "HouF L
— DIGITAL 5VREG +,,104F
[1O] —H Al
— GND
195
F— 9 LimiTTER + [0«F
| B R ;p
vV MODE * DS442 or
=1 MODE SW V.4 ! equivalent
=a At
»
g1 AUDIO GND
L 5]
100uF 7;'
AUDIO 9VREG  + =
5] H = 3300
N ]
FILTER 3.3uF
1.7-5VRe SET 5.6kQ
= k2 5600 bl
-— LOADING 7.5v + 22uF
2] ——t
10uF
.C0 8VREG +ay
1 + il

Note: * This diode is required for bringing up the CD & V regulator.
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Sample Application Circuit

CMOS AUDIO
regulator AMP

Unit (capacitance; F)

Tuner

Backup =
battery _I_ ;Jy %3 L_.._...___’J‘,
100 | | #4330
110 *
%1 #
gv 5V AUDIO FILTER ALDIO
Voo —- r Voo LIMITER VRer ERY GND
" i RADIO
Sv
MOTOR
+ 10
cDSsv
Tape dack LA5609
— AC STBY
CDBYV
GND
,.L REMOCON MODE POWER DIGITAL LOADING 7.5Vees
5TBY SwW CONT 5v 7.5V SET
TE
10 224

REMOCON MODE POWER DIGITAL

STBY SW CONT 8V Mechanism control

System control CD loading

cD

MOTOR
DRIVE

Mate: 1. The dicda in the 9 V limiter block must be added. I is required for preventing current fram flowing inte tha 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 1o bring up the €D 8 V regulator.

W

. External noise can be limited and ripple rejection can be improved by adding an elactrolytic capacitor between the audic 9 V and the filter circuits.

4. The elactrolytic capacitors batween Vg and GND and between each VO and GND should have capacitances at least those shown in the diagram.
Use Sanyo HW Series aluminum electralylic capagitors or equivalent products.

No.4786-6/8



LA5609

Equivalent Circuit Block Diagram

Unit {resistance: £)

Vee

Vref{5V) o——e- ‘\
: IMIT
e
CONT
E;It:'
amplitel MOTOR
I_ 3 ° a5
N ;
MODE .
" g 2>
amplilar AUDIO ™
|_ L1 3 [ %
—O FILTER
i |o AUDIO
compa GND
bor
Error
ampilfer LOADING
[‘ | 7.5v
O REGSET
Etror
amplifer
REMOCON i l:."‘_" GO 8v
STRY O Wy [/ :E
¥
AC 4.7k rr
sTRY
15k F 20k
)—————0 CD 5
-
o
ampiifer DIGITAL
| P T 5y
E
oND o RADIO
© l 3 5v
3
<
r
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M 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.

W 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 employses, 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 SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employses jointly or severally.

W Information (including cicuit diagrams and circuit parameters) herein is -for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guaranteas

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