
Digital Power Amplifier R2S15102NP1100WWxx22cchh((SSEE))//2200WWxx11cchh((BBTTLL))  DDiiggiittaall  AAuuddiioo  PPoowweerr  AAmmpplliiffiieerr
1.Outline
　　R2S15102NP is a Digital Power Amplifier IC developed for TV.

　　R2S15102NP can realize maximum Power 10W × 2ch

(VD = 24V,THD = 10%, SE) at 8 Ω load.

　 It is possible to replace from the conventional analog amplifier

system to the digital amplifier system easily.

2.Feature
　●High Output Power(THD=10%)without external Heat Sink
　　　　 (note) the thermal pad is soldered the thermal pad with

　　　　the printed-circuit board directly. 
ＲｅｃｏｍｍａｎｄｅｄPower Condition 
　SE operation mode :10Wx2ch(VD=24V)   at 8 Ω　
　BTL operation mode: 20Wx1ch(VD=18V)  at 8 Ω

●The RENESAS original circuits realize high power efficiency,

low noise and low distortion characteristics.

　●Pop sound Less
　●Built-in protection function(Over Current, Over Temperature and Under Voltage)
　●Built-in Mute and Stand-by function
3.Operating Condition
　●Ｒｅｃｏｍｍａｎｄｅｄ　Power supply voltage : from 11V to 25V
　●Ｒｅｃｏｍｍａｎｄｅｄ　Speaker Impedance : from 4 to 8Ω

Ｆｉｇ．１　Package

20pin QFN

Body : 6 x 6 mm

Lead pitch : 0.8 mm
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Digital Power Amplifier R2S15102NP

５．Pin Configuration(Table.1)

VD214

WBTL operation hen this is connected to DVDD pin via

the resister,  Reversed signal of OUT1 is 

output to OUT2.

Analog input #2(as same as IN1)

Power supply pin for power output stage #2－

Ground pin for power output stage #1－VS120

Capacitor connection pin for bootstrap #1I/OHB119

Capacitor connection pin for bootstrapI/OHB217

Built-in power supply pin  for internal digital block.ODVDD18

Ground pin for power output stage #2－VS216

Power Output pin #2OOUT215

Mute control pin. When this is “L”, it becomes mute status.IMUTEL13

PWM input pin#2 ( for phase compensation)

SE operation

Protection Timer pin. At protection mode,the output 

becomes “L”-level.

(The timing capacitor  is connected)

Capacitor connection pin for analog block reference 

voltage source

GND pin for analog block

Control pin for PWM carrier frequency

A capacitor is connected so that it may not be influenced of 

power supply change(Ripple Filter).

Analog input #1. The gain is depended on the external 

resistance .

PWM input pin #1 ( for phase compensation)

Stand-by control pin. When this is “L”, circuit current is 

reduced.There is the pull-down resistor:50Kohm(typ.).

Power supply pin for power output stage #2

Power Output pin #1

Description
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６．Absolute Maximum Rating(Table.2)

℃-40～150Temperature rangeStorage temperatureTstg

℃
℃
℃/W

W

V

V

Unit

-20～75

150

30

4.2

40

27

Value

Temperature range

MaJunction temperature ximum Temperature

See Fig.3

Ta = 25°C :See Fig.3

HB1、HB2 pin voltage

VD1,VD2 pin voltaMaximum VD Voltage ge

Condition

Operating ambient

temperature

Thermal Resistance

Power dispassion

Maximum HB Voltage

Parameter

Ta

Tj 

θja

Pd

HB max

VD max

Symbol

Fig.3 Thermal De-rating(on PCB: printed-circuit board  ):Size 75mm x 75mm

2.5W

Without External Heat Sink(1)Double PCB copper planes(t=0.035mm) are needed  and  each size is almost 7５mm X  7５mm.
　　(θｊａ＝３０℃／Ｗ,4layer PCB）

Pd

6.3W

With Infinite Heat Sinkthe ideal condition(θjc=12 ℃/W)

1.6W
1.0W

Without External Heat Sink(2)There is no copper plane and no thermal treatment.( 1layer PCB)

0

Under

Dev
elo

pmen
t

10.4W

4.2W

Ta
75℃ 150℃25℃

(NOTE)PPCCBB  ppaatttteerrnn  ddeessiiggnn  ffoorr  hhiigghh  eeffffeeccttiivvee  tthheerrmmaall  ccoonndduuccttiivviittyy
(caution)

There are  side expositions of 

the die pad at corners of  the 

package.

(The die pad is grounded.)

Thermal Via

PCB

(1)The exposed die pad is ddiirreeccttllyy soldered with the printed-circuit board pattern .
(2)Thermal Via



Digital Power Amplifier R2S15102NP

Consideration about  the PCB design

((11))PPCCBB  bbaassiicc  ddeessiiggnn  ((ccooppppeerr  ppllaannee))
<the best design : 4 layer PCB>

The  Power dispassion at 10Wx2ch(SE) or  20Wx1ch(BTL) is estimated 

almost 2W. It has enough margin, designing the PCB at θja=30℃/W.

thermal via

<PCB  size estimation >

10Wx2ch: 75mm x 75mm

The exposed die pad is ddiirreeccttllyy soldered with the printed-circuit board pattern .

GND plane

PCB Power plane

<the economy  design : 2 layer PCB>

Thermal Via

Rich GND&Power line Area 

Additional

Thermal Via

PCB

The GND&Power line  total area size is  also equal to the  above GND&Power 

line  total area size of the 4layer PCB.

<PCB  size estimation >

10Wx2ch: (75+α)mm x (75+α) mm

((22))PPCCBB  TThheerrmmaall  PPaadd

PCB
Thermal Via

Thermal Pad
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７．Recommended Operating condition(Table.3)

kHz600400300R=　33ｋΩCarrier Frequencyfosc

MAXTYP

0.8

5

25

-

-

-

V

V

V

Unit

0

2

11

MIN

STBYL、MUTEL

STBControl voltage of high level YL、MUTEL

VD1,VD2 pin voltage

Condition

Control voltage of low level

Supply Voltage

Parameter

VL

VH

VD

Symbol

(note) ・STBYL: High level:normal operation Low level:Stand-by

・MUTEL:High level:normal operation      Low level:Mute

・The carrier frequency can be changed by the resistance at Pin#.7 .

８．Electronic Characteristics(Table.4)

％-89TBDPo=20Wat BTL

at SE

dB-80TBDMute AttenuationMute

dB-50TBDdVD=100mVrms,f=100

Hz

Ripple Rejection

Ratio

PSRR

W-20TBDTHD=10%、VD=18V、
RL=8Ω

at BTL

at SE

％-93TBDPo=10+10WPower

Efficiency

Eff

uVrmD

s

TB(100)-A-Weighted filterOutput Noise levelNo

％

W/ch-10TBDTHD=10%、VD=24V、
RL=8Ω

Maximum

output

power

Pomax

TBD0.1-Po=1WTotal Harmonic 

Distortion

THD

A-6-Output over-currentProtection CurrentIPR

℃-120-Thermal Shut-dawnRelease TemperatureTRL

℃-150-Thermal Shut-dawnProtection 

Temperature

TPR

uA10--Stand-by

mATBD-TBDMUTE

MA

X

TYPMIN

TBD

TBD

9.8

28

V

mA

Unit

TBD

TBD

VD under-voltage

No Signal

Condition

Detection Voltage

Circuit Current

Parameter

VDPR

IVD

Symbol

(Unless otherwise noted, Ta=25°C, VD=24V, Carrier Frequency=400kHz, f=1kHz,SE operation)
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(note)

“R for  GND” ‘s are

for the evaluation only and

not needed actually.

９．Application ExamplesFFiigg..44 　SE operation mode(10Wx2ch)
VD=+11～25V
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FFiigg..55 　BTL operation mode (20W)

Exposed

Die Pad

0.1u

++

((nnoottee))TThhiiss  ccaappaacciittaannccee  vvaalluuee  ddeeppeennddss  oonntthhee  ssppeeaakkeerr  ppeerriipphheerraall  cciirrccuuiitt..
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FFiigg..77 　BTL operation mode without output LPF coil
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IIff    tthhiiss  ssppeeaakkeerr  lliinneess  iiss  vveerryy  sshhoorrtt,,  tthhee    LLPPFF  ccooiill  iiss  nnoott  nneeeeddeedd..

PWM

Output

(BTL)

((nnoottee))IItt  mmaayy  bbee  nneeeedd  tthheeiinnppuutt  PPrree--LLPPFF..

Exposed

Die Pad

Exposed

Die Pad

0.1u

1u

(note)

“R for  GND” ‘s are

for the evaluation only and

not needed actually.

((nnoottee))TThhee  aauuddiioo  mmuuttee  ffuunnccttiioonn  mmuusstt  bbeeddoonnee  bbyy  PPWWMM  ssiiggnnaall..

1k

1k

FFiigg..66 　BTL operation mode(20W) with PWM direct input
VD=+11～25V0.047u

1u 1u15uH
BBTTLL  CCoonnffiigguurraattiioonn

MMUUTTEE10k

10u

VD=+11～25V0.047u

Vz=27～３０V４．７n ４．７n
BBTTLL  CCoonnffiigguurraattiioonn

MMUUTTEEIINN
0.1uR for GND(47k) 10u 1u

FB:Ferrite Beads




