IS31AP4915A

20Vp.p CHARGE PUMP CERAMIC SPEAKER DRIVER

August 2013

GENERAL DESCRIPTION FEATURES

The IS31AP4915A features a mono power amplifier .
with an integrated charge-pump power supply
specifically designed to drive the high capacitance of
a ceramic loudspeaker.

The IS31AP4915A maximizes battery life by offering
high performance efficiency.

The IS31AP4915A is ideally suited to deliver the high
output-voltage swing required to drive
ceramic/piezoelectric speakers.

Integrated charge-pump power supply - no
inductor required

3 Thermal protection
3 Pop reduction circuitry
. 20Vp.p voltage swing into piezoelectric speaker
. QFN-16, 4mm x 4mm
ESD (HBM): 2kV
ESD (MM): 200V

The device utilizes comprehensive click-and-pop
suppression and shutdown control. The
IS31AP4915A is fully specified over the -40°C to

APPLICATIONS

+85°C extended temperature range and is available e  CD/MP3 players
in small lead-free 16-pin QFN (4mm x 4mm) . Smart phones
packages.

. Cellular phones
. PDAs
. Handheld gaming

TYPICAL APPLICATION CIRCUIT
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Figure 1 Typical Application Circuit

Integrated Silicon Solution, Inc. — www.issi.com

Rev. B, 08/08/2013



IS31AP4915A

PIN CONFIGURATION

Package Pin Configuration (Top View)
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PIN DESCRIPTION
No. Pin Description
1 C1P Charge pump flying capacitor positive terminal.
2 PGND Power ground, connect to ground.
3 C1N Charge pump flying capacitor negative terminal.
4 PVSS Output from charge pump.
5,13 NC No connection.
6 SVSS Amplifier negative supply, connect to PVSS.
7 OouT+ Positive output signal.
8 SVCC Amplifier positive supply, connect to PVCC.
9 OuUT- Negative output signal.
10 FB Feed back.
11, 15 SDB Shutdown, active low logic.
12 IN Audio input signal.
14 SGND Signal ground, connect to ground.
16 PVCC Charge pump supply voltage, connect to positive supply.
Thermal Pad Connect to GND.
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IS31AP4915A

ORDERING INFORMATION
Industrial Range: -40°C to +85°C

Order Part No. Package QTY/Reel

IS31AP4915A-QFLS2-TR QFN-16, Lead-free 2500

Copyright © 2013 Integrated Silicon Solution, Inc. All rights reserved. ISSI reserves the right to make changes to this specification and its products at any
time without notice. I1SSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are
advised to obtain the latest version of this device specification before relying on any published information and before placing orders for products.
Integrated Silicon Solution, Inc. does not recommend the use of any of its products in life support applications where the failure or malfunction of the
product can reasonably be expected to cause failure of the life support system or to significantly affect its safety or effectiveness. Products are not
authorized for use in such applications unless Integrated Silicon Solution, Inc. receives written assurance to its satisfaction, that:

a.) the risk of injury or damage has been minimized;

b.) the user assume all such risks; and

c.) potential liability of Integrated Silicon Solution, Inc is adequately protected under the circumstances

Integrated Silicon Solution, Inc. — www.issi.com
Rev. B, 08/08/2013



IS31AP4915A

ABSOLUTE MAXIMUM RATINGS

Supply voltage, Ve -0.3V ~ +7.0V

Voltage at any input pin -0.3V ~ Vc+0.3V

Maximum junction temperature, T juax 150°C

Storage temperature range, Tstg -65°C ~ +150°C

Operating temperature range, Ta -40°C ~ +85°C
Note:

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only
and functional operation of the device at these or any other condition beyond those indicated in the operational sections of the specifications is
not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
Ta=25°C, Ve = 2.5V ~ 5.5V (unless otherwise noted). (Note 1)

Symbol Parameter Condition Min. Typ. Max. Unit
SVce, PVee [Supply voltage 2.5 55 \
V4 High level input voltage 1.75 Vv
Vi Low level input voltage 0.5 V
[Vos| Output offset voltage 6 mV
Vee = 3V, Vsps = Ve 6.0 8.0
lec Supply current mA
Vee = 5V, Vsps = Ve 8.5 10.5
Isp Shutdown current Vspe = OV 1 MA

ELECTRICAL CHARACTERISTICS
Ve = 3.6V, Ta = 25°C (unless otherwise noted). (Note 2)

Symbol Parameter Condition Min. Typ. | Max. | Unit
f= 1kHz Vee = 5.0V 7.8
Vour Output voltage THD+N = 10% Vee = 3.6V 5.6 VRrMs
R=1UF+10Q -y =2 7v 43
THD+N To.tal harmonic distortion plus | Rit= TUF+10Q,Vour = 1kHz/2Vrus 0.004 %
noise R.= 1uF+10Q,Vout = 1kHz/4Vrys 0.014
Vo Noise output voltage 10 MVRus
fosc f?g;;%icp;mp switching 320 KHz
ton Start-up time from shutdown 450 us
SNR | Signal-to-noise ratio 100 dB
Tovp Thermal shutdown threshold 160 °C
Thy Thermal shutdown hysteresis 15 °C

Note 1: Production testing of the device is performed at 25°C. Functional operation of the device and parameters specified over other
temperature range, are guaranteed by design, characterization and process control.

Note 2: Guaranteed by design.
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IS31AP4915A

TYPICAL OPERATING CHARACTERISTICS
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IS31AP4915A

FUNCTIONAL BLOCK DIAGRAM
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IS31AP4915A

APPLICATION INFORMATION

INPUT-BLOCKING CAPACITORS

DC input-blocking capacitors are required to be added
in series with the audio signal into the input pin of the
IS31AP4915A. This capacitor block the DC portion of
the audio source and allow the IS31AP4915A inputs to
be properly biased to provide maximum performance.

These capacitors form a high-pass filter with the input
impedance of the IS31AP4915A. The cutoff frequency
is calculated using Equation 1. For this calculation, the
capacitance used is the input-blocking capacitor and
the resistance is the input impedance of the
IS31AP4915A. Because the gains of both the
IS31AP4915A is fixed, the input impedance remains a
constant value. Using the input impedance value from
the operating characteristics table, the frequency
and/or capacitance can be determined when one of
the two values is given.

1
foo=— ()
e 2711?INC:IN
" 2ﬂfCINRIN

CHARGE PUMP FLYING CAPACITOR AND PVSS
CAPACITOR

The charge pump flying capacitor serves to transfer
charge during the generation of the negative supply
voltage. The PVSS capacitor must be at least equal to
the charge pump capacitor in order to allow maximum
charge transfer. Low ESR capacitors are an ideal
selection, and a value of 10pF is typical. Capacitor
values that are smaller than 10uF can be used, but
the maximum output power is reduced and the device
may not operate to specifications

DECOUPLING CAPACITORS

The IS31AP4915A require adequate power supply
decoupling to ensure that the noise and total harmonic
distortion (THD) are low. A good low
equivalent-series-resistance (ESR) ceramic capacitor,
typically 1uF, placed as close as possible to the device
Ve lead works best. Placing this decoupling capacitor
close to the IS31AP4915A is important for the
performance of the amplifier. For filtering lower
frequency noise signals, a 10uF or greater capacitor
placed near the audio power amplifier would also help,
but it is not required in most applications because of
the high PSRR of this device.

LAYOUT RECOMMENDATIONS

The SGND and PGND pins of the IS31AP4915A must
be routed separately back to the decoupling capacitor
in order to provide proper device operation. If the
SGND and PGND pins are connected directly to each
other, the part functions without risk of failure, but the
noise and THD performance do not meet the
specifications.
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IS31AP4915A

CLASSIFICATION REFLOW PROFILES

Profile Feature

Pb-Free Assembly

Preheat & Soak
Temperature min (Tsmin)
Temperature max (Tsmax)
Time (Tsmin to Tsmax) (ts)

150°C
200°C
60-120 seconds

Average ramp-up rate (Tsmax to Tp)

3°C/second max.

Liquidous temperature (TL) 217°C
Time at liquidous (tL) 60-150 seconds
Peak package body temperature (Tp)* Max 260°C

Time (tp)** within 5°C of the specified
classification temperature (Tc)

Max 30 seconds

Average ramp-down rate (Tp to Tsmax)

6°C/second max.

Time 25°C to peak temperature

8 minutes max.
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Figure 8 Classification Profile
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IS31AP4915A

PACKAGE INFORMATION

QFN-16
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TECHNOLOGY SPECIFICATION

1. MOLDED BODY SHALL NOT HAVE CRACK, DAMAGE, ETC. ;

2. PLATE OF DOWN-LEAD SHALL

NOT HAVE CHANGING COLOR, SPLOTCHY, FLAKE, ETC. ;

3. CLEAR MARK IS NEEDED;
4. ALL UNITS ARE IN MILLIMETER;

5. THE DIRECTION OF VIEW: .E_@ u

0.550£0. 100

Note: All dimensions in millimeters unless otherwise stated.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




