| Ordering number : ENA1568A |

SANYO Semiconductors
SA///MYO ' uDATA SHEET

An ON Semiconductor Company

Bi-CMOS IC

| V4985\/H — For Portable Electronic Device Use
1.2W x 2ch BTL Power Amplifier

Overview
The LV4985VH has a 2-clanrel power circit anplifier including anelectroric volume control built in. It has a furction
for switching the headphonériver and al® hasa standbyunction to redwce tre currendrain It is apower anplifier IC
optimal for driving the spealersusal in portable equipmentarnd low power outputequipment

Applications
Portable DVD playersactivespe&ers compactLCD-TVs/LCD monitors, naebodk PCs andnore.

Features
¢ 2-camels BTL power arplifier built-in : Starard ouput power =1.2W (Vcc = 5V, RL =8Q, THD = 10%)
Output coupling cgactor is unnecssarybe@useof differential output type.

¢ Volume function built-in (variable rang: 69dB stardard), DC voltage control system

¢ Mute furction built-in (shared with VOL-min)

¢ Standly function built-in (three-value corrol = Sharedwith the secod amplifier stop control pin) :
Standad standby curent = 0.01uA (VCcc=5V)

¢ Secad anplifier stop cortrol function bult-in (three-\alue cantrol = Sharel with the standby pin)
Headplone driver switch (for BTL/SE switch)
Simple MUTE (Orly BTL power anplifier path)

¢ Thermal protection circut built-in

¢ Operation supply voltagerange: Vcc = 4.5V to 55V

¢ Outputphaseconpensatiorcapacitor nohecessary

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. 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.

SANYO Semiconductor Co., Ltd.

www.semiconductor-sanyo.com/network
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LV4985VH

Specifications
Maximum Ratings at Ta = 25C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 6 \
Allowable power dissipation Pd max * Mounted on a specified board.* 1.45 W
Maximum junction temperature Tj max 150 °C
Operating temperature Topr -20to +75 °C
Storage temperature Tstg -40 to +150 °C

* Specified board (SANYO Semiconductor Evaluation board) : 50mm x 50mm x 1.6mm, glass epoxy both side.

Operating Conditions atTa=25C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vce 5 \
Recommended load resistance RL 810 32 Q
Allowable operating supply voltage | Vcc op 45t05.5 \
range

Electrical Characteristics at Ta= 25°C, Vcc =5V, fin = 1kHz, R_ =8Q, V9=25V, V10 =3V,
pwr-anp-VG =20.7dB

Parameter Symbol Conditions - Ratings Unit
min typ max
Quiescent current drain lccoP No signal, no load 115 20 mA
Standby current drain IsTBY No signal, V9 = 0.3V 0.01 5 uA
Maximum output power Po max THD = 10% 0.8 1.2 W
BTL voltage gain VG Vin = -30dBV 25.8 27.8 29.8 dB
Volume voltage gain VGVOL Vin = -30dBV, volume output pin 7.1 dB
Channel balance CHBAL Vin = -30dBV -2 0 +2 dB
Total harmonic distortion THD Vin = -30dBV 0.4 1 %
Maximum output noise voltage VN max Rg = 620, 20 to 20kHz 0.7 1.4 | mVrms
Minimum output noise voltage VN min Rg = 6200, 20 to 20kHz 0.06 mvrms
Channel separation CHsep Vin = -20dBV, Rg = 620Q 58 66 dB
Volume variable range WVOL Vin = -30dBV 69 dB
Mute attenuation level ATTMT Vin = -10dBV, V10 = 0.25V, 1kHz-BPF -72 -82 dBV
Ripple rejection ratio SVRR Rg = 6209, fr = 100Hz, Vr = -20dBV 30 dB
Output DC offset voltage VOs -30 +30 mv
Reference voltage VREF Pin 6 voltage, 25 \%
Amplifier operation reference DC voltage source
Volume maximum control voltage MXVOL Pin 10 control voltage 2.8 \%
Muting control voltage VMT Pin 10 control voltage 0 0.25 \%
High level control voltage (pin 9) VICH Full operating mode (BTL mode) 2.3 Vee \Y
Middle level control voltage (pin 9) VICM Second amplifier non-operating mode (SE mode) 1.3 1.7 \Y
Low level control voltage (pin 9) VICL Standby (shutdown) mode 0 0.3 \%
No0.A15682/15
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LV4985VH

Package Dimensions

unit : mm (typ)
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LV4985VH

Block Diagram

GND OuUT2-2  0OUT2-1 PIN2  VLOUT2 VOL STBY IN2
B R R < RN - N R - I £ M 1
: —
S
.‘3 v o
e} o s
€ g u CRREEIESE
g = = @m0 |80
VA 2le 2z c
& EREE §
> > - -
> < 1st-amp v v Vee
.
[7s0] -
£
> 2 1st-amp
w
o =
AP 3
c *&; (@]
[ I3 >
S
B
o
]
v
T [ [2] (3] [4] (5] L6] 7]
GND OUT1-2 OUT1-1 Vee PINI  VLOUTL  VREF IN1
Test Circuit
8Q D D
Vvol
Vacnt
620Q
0.33uF 0.33uF
14 &\ 10 9 %\
1 2] 3] 4 5 T 7 vin
0.33uF
100kQ 18 T " 1uF .[ 33uF
v 0.1uF 2.2uF l
iR Au w
Vee l ; 620Q
No.A15684/15

Downloaded fronDatasheet.su



LV4985VH

Evaluation Board Circuit
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Evaluation Board Layout (50mm x 50nm x 1.6mm)
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LV4985VH

Application Circuit Example 1

(BTL modeonly)
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Application Circuit Example 2
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LV4985VH

Pin Functions

Pin Voltage
Pin No. Pin Name Description Equivalent Circuit
Vce =5V
1 OuT1-2 2.49 Power amplifier 2nd output pin. v,
14 ouT2-2 ce Vee
VREF E S %
10kQ
GND
2 OuT1-1 2.49 Power amplifier 1st output pin.
Vee
13 OouT2-1 Vee
VREF E > %
OF)
210kQ
230kQ %I— .
GND
3 Vce 5.0 Power supply pin.
4 PIN1 2.49 Power amplifier input pin.
p put pi vee
12 PIN2
L >
VREF
5 VLOUT1 2.49 Volume output pin.
Vee
11 VLOUT2
VREF
LN
— VOL I P
6 VREF 2.49 Ripple filter pin. Vee
(for filtering capacitor connection) VREE EE
STt
o
d
GND
7 IN1 0 Input pin.
V
8 IN2 CcC
15kQ

GND

Continued on nex page.
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LV4985VH

Continuel from preceding pae.

Pin Voltage
Pin No. Pin Name Description Equivalent Circuit
Vce =5V
9 STBY External apply | Standby/2nd amplifier stop control pin. vee
0 to 0.3V = Standby mode <
13t Vce z
.31t0 1.7V = SE mode
—1
2.3to Ve = BTL mode
30kQ -
@ A‘(A‘(A‘l '}:
f 150kQZ I VB1
GND
10 VOL External apply | Volume control pin.
Vee
Vce
% GND
Usage Note

1. Input coupling cagcitor(Cl ard C2)

C1 (C2) isan input coupling capacior thatis usedto cut the DCcomponent. Theinput couging cgactor C1 (C2) and
theinput resistrs of20kQ (15kQ + 5kQ) make wp a high-pass filter atteruating the bass freqency. Therefore, tie
capacitancealue nust be seleted with de casiderationof the cu-off frequency.
The ait-off frequencies ae expressd by the following formulas.

1ch= fcl =1/ (2rn x C1x 20000

2ch= fc2 =1/ (2r x C2x 20000
This caacitoraffects he popnoiseat startup. Notavith care tlat increasinghe cacitance slue lenghers the
chaming time of the cagcitor, which will make the popnoise lowler.

2. Input caupling capacitors(C3 ard C4) inthe power arplifier block

C3(C4) isan inpu coupling capacior thatis usedto cut the DCcomponent. Theinput couping cgacior C3 (C4) and
the input resisbr R1 (R3) make up ahigh-pass filter atteuating the bass freqency Therefae, the camcitarcevaue
must be selectedith dueconsidraton of the cutoff frequency.
The ait-off frequencies ae expressd by the following formulas.

1ch= fc3 =1/ (2r x C3x R1)

2ch= fcd =1/ (2n x C4x R3)
This caacitoraffects he popnoiseat startup. Notevith care that increasinghe cagcitance due lenghers te
charging time of the cagcitor, which will make the popnaise lowder.

3. BTL voltage gain of the power anplifier block

The voltage gain of the first anplifier is deternined by the ratiobetweenthe resistors Rand R2 (RB ard R4).
lch=>Vgl=20xlog (R2/R1) --- unit : dB
2ch= Vg2 =20x log (R4/R3) --- unit : dB

Therdore,the BTL voltagegain of the power anplifier block is expresseé by the following formulas.
1ch= VgBTL1 =6 + 20x log (R2/R1) --- unit : dB
2ch=VgBTL2 =6 + 20x log (R4/R3) --- unit : dB

The BTL voltage gain of the power anplifier block must be set irthe range of O to26dB.

No0.A15688/15
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LV4985VH

4. pin 6 capacir (C5)
This cagcitoris a ripple filter camcita. Theinterral resispbrs (0kQ + 50k2) ard C5 make up a low-pass filtethat
is usel to reduce he power supdy ripple mmponentand increasehe ripple reecton rdio.
Note that inside tke IC, the risirg-transietrrespmse-characteistic of the pin 6 voltage (referencevoltage) is usel to
activate the aoimatic popnoise reluctioncircuit. Therefore, wha reducig the G5 cgpecitance valueo inaeaselie
voltagerisespeed, he desgn should take into acount thatthe pop noiséncreases during voltagese.

5. Powe supply line capacitor (6 and C7)
Thebypas cgacitor C7 isused ¢ renove he high frequency conponentthat cannot beliminated by te powe
supply cpacitor C6 (benicd capacitor). Rice thebypasscapacito C7 asnea to the IC as posdile, and usea ceamic
camcitar with good high frequency baracteristics.
When using a sabilized powe supgy, thesecapacitorsan also beombinedinto asinge 22uF ceranc capacitor
Note that when tre power supply line is elatively unstabie, the power supply cagcitar C6 camacitarcevalue must be
increased.

6. Loal cgpacitance
When connecing a cgactor between the output pin and groundto suppress eéctromagnetic radiation or other
purposs, he dfectsof this caacitor nay cause he power anplifier phasemargin to be rediced resdting in
oscillation. When adding this capacitar, careshauld be taken for the cacitarce \value.
Recommended capacitangaue : 10@pF to Q1uF

7. Healphonedrive

Whenalsousing the BTL ampgifier's first anplifier as tte headplone anplifier, it is reconmerded toadust te lew
by inseting seies resigirsR9 (R10) to he signd line as sbwnin Application Circut Exanple-2.
Note that this gries resigtr, the headphoneoad resisince andhe output couplinggpecitors G (C10) make p a
high-pass filter sothis shoud be taken into accaunt in the desigh. The cu-off frequencies are exmgssedy the
following formulas.

lch=fc5=1/(2r x C9x (RO + R)))

2ch= fc6 =1/ (2n x C10 x (R10+ R))

8. Sandby pin (pin 9)
As dhown in Figurel, by controlling the sandby pin, the modechangeover can be nade betveen sendby mode,
single-ended(SE) operatng mode, ad BTL operating mode.

State Pin 9 voltage Port A Port B
Standby mode 0V to 0.3V Low Low
SE operating mode 1.3Vto 1.7V High Low
BTL operating mode 2.3VtoVee High High

s STBY
R5 STBY| 30k RoZ

A S o il
150KQ R5 cc
B-port(Q ’l A-port ©——wW——9)STBY ©

R6 ,-L Vee
CPU

CPU LV4985VH
Fig. 1 Fig. 2 Fig. 3

When not using the single-erded operatng mode, a diectcontol is passble byconrecing the sendbypin to the CPU
outputport. Howeva, it isrecommendedto inserta seresresisor R5 (1kQ or more) asshown in Figure 2 in casethe
pin is afectedby the digital naise fran CPU.
In addition,when rot using the sendoy mode, he pin 9canalso beusel interlockedwith the power supply as shavn in
Figure 3. Sincethereexists an internal current limiting resstor (30kQY), the series resistdrR5 can be eliminated, but the
currentl9 expressedy thefollowing formula flows trough thepin 9, sothis shouldbe tken into accountithe
despn.

Pin 9 inflow current (unit : A) : 19 =4.7x 10° + (Vcc - 0.7)(R5 +30000)

No0.A15689/15
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LV4985VH

9. Electonic volume control (pin 10 control)
By changng voltage applied to the pin 10, the voltage gain of the built-in VCA(variable control amplifier) is varied.
Since theipple conponent of applied voltage igenerated, a shilized powe sourcemustbeused.
When cortrolling the anplifier using the PWM sigral from the CPU use aresisto ard caacitar for DC conversionas
shown in Figure 4 and adust the voltage gain by changing the pulse width of PWM signal In this case the frequency
of PWM signal usel must behigher than audio frequencybard.

PWM output(@ AM

RENE

PWM signal

@9 voL

LV4985VH

8
Q_A;UM_‘A

/V )
=

10. Thermal protecion crcuit
TheIC has abuilt-in thermal protection circuit that can redce the riskof breakdwn or degracdation when tre IC
becones abnormally hdor some reasonwWhen tre interral chip junction temperatureT] rises to approximately 17G,
this praective circuit operates taut off the power suply to the power anplifier block and sbp signal output.
Operationrecowers auomaticdly when tre chip tenperatue drogs o agproximately 130°C.
Note that this circuit camot always preventbrealdown or degradation, o sufficient careshould be tken for using the
IC. When the chip becomes abrormally hot, immediately turn off the powe and deternme the case.

11. Short-circuit betveenpins
Turning on the paver suply with the stort-circut between ternnals lead tothe deterioratian anddestruction of IC.
Whenfixing the IC to tke substratepleasecheck that thesolder is not shot-circuited betweenthe teminalsbefore
turning on the power.

12. Load Short-circuit
Leaning the ICin the load short-circit for many hous leads tathe deterioration anddestuction of the IC.
The bad must notbe short-circuited ebsolutely.

13 Maximum rating
When the rated valuaused is jusbelow to the absolute aximum ratingsvalue, thee is apossibility to exceed the
maximum rating value with slighéxtrusion varable.Also, it canbe adestructive accidet.
Please uswvithin the absolute maximum ratingswith suficient variation margin of supgy voltage.
In addtion, the package of tis IC has low thernal radation characteristics, seecue suficient thermal radation by
providing a copper foil land on the prirted circuit board near the heat sik.

No.A156810/15
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LV4985VH
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LV4985VH

eTransient response characteristics (volume max. seting)

Rising (V9 = high) characteristics Falling (V9 = low) characteristics
50ms/di 50ms/di

Load end : 50mV/div Load end : 50mV/div

First output pin : 1V/di

v

A
h/ First output pin : 1V/div

i Pin 9 : 5V/div ¥

™ { ‘ o Pin 9 : 5V/div

aL a
eTransient response characteristics (volume mute. seting)

Rising (V9 = high) characteristics Falling (V9 = low) characteristics
50ms/di 50ms/di
Load end : 50mV/div Load end : 50mV/div

First output pin : 1V/di

/

First output pin : 1V/div

| |
Pin 9 : 5Vv/div

®
e

Pin 9 : 5Vv/div

[ |
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B SANYO Semiconductor Co.,Ltd. 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 Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents 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.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M 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 consent of SANYO Semiconductor 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 Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

W Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of December, 2009. Specifications and information herein are subject
to change without notice.
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