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D-510D 
DIGITAL INPUT STEREO 15W DIGITAL AUDIO POWER AMPLIFIER 

 
 

  

PRELIMINARY

 General Description 
YDA164(D-510D) is a high-performance digital audio amplifier IC that delivers up to 20W×2ch, which has a digital audio 
interface, and is capable of operating at a supply voltage ranging from 8V to 18V.   
YDA164, having “Pure Pulse Direct Speaker Drive Circuit” that drives a speaker directly by reducing distortion and noise due 
to PWM pulse outputs, realizes the highest degree of low-level distortion and noise characteristics in all of mobile digital 
amplifiers.  
In addition, because of a feedback-type digital amplifier, this amplifier is insusceptible to supply voltage fluctuation, allowing 
for the use of a non-regulated power supply and allowing a simple amplifier system with less external components to be 
configured. 
YDA164 has the following functions: power limit function, output disable function, overcurrent protection function for speaker 
output pins, internal overtemperature protection function, low-voltage malfunction prevention function, and DC detection 
function. 
 

 Features 
・Supply Voltage Range V   8V to 18V DDP
   V    3.0V to 3.6V DD
・Input   Digital Audio Interface (Stereo) 
   Sampling Frequency: 32kHz, 44.1kHz, 48kHz 
   Left-justified, MSB first, 1-bit delay, Digital Audio Data 24-bits 
・Max. Instantaneous Output 15 W×2ch   (V =15V, R
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DDP L=8Ω, THD+N=10%) 
=12V, R10 W×2ch   (VDDP L=8Ω, THD+N=10%) 

20 W×2ch   (V =14V, RDDP L=4Ω, THD+N=10%) 
・Max. Continuous Output 10 W×2ch   (V =12V, RDDP L=8Ω, Ta=70 ºC, 4-layer Board) 

=12V, R・Distortion Rate (THD+N) 0.05 %(TBD)  (VDDP L=8Ω, Po=7.5W, 1kHz) 
・Residual Noise  50 μVrms(TBD)  (V =12V, RDDP L=8Ω) 
・S/N Ratio  105 dB(TBD) (V =12V, RDDP L=8Ω) 

=12V, R・Efficiency  92 %(TBD)  (VDDP L=8Ω) 
・Channel Separation  80 dB  (V =12V, RDDP L=8Ω, 1kHz) 
・Power Limit Function 
・Gain Setting Function (3step: +6dB/0dB/-6dB) 
・Stereo/Monaural Switching Function 
・Output Mute Function (Quick Mute/Quick Start) 
・Sleep Function 
・Pop Noise Reduction Function 
・Carrier Clock Frequency Hopping Function 
・Overcurrent Protection Function 
・Over Temperature Protection Function 
・DC Detection Function 
・Low-voltage Malfunction Prevention Function 
・Clock Detection Function 
・Package    Lead-free 32-pin Plastic QFN (Stage Expose) 

 
(Note)*1: This is the value measured based on Yamaha’s implementation conditions.  

Please refer to Power Dissipation (Note) *1 on page 5. 
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 Block Diagram 

 
 

<Block Diagram> 
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 Pin Configuration 
 

 
 

< 32-pin QFN Top View> 
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 Pin Function 
 

No. Name I/O Function 
1 AVSS GND Analog GND 
2 VREF AO Analog Reference Voltage Output 
3 REFA AO Internal Regulator Output 
4 DVDD DVDD power Digital Power 
5 MCK I Master Clock Input Pin 
6 SDATA I Audio Data Input Pin 
7 SCLK I Bit Clock Input Pin 
8 LRCLK I Word Clock Input Pin 
9 DVSS GND Digital GND 
10 N.C. － No Connection pin. Do not connect anything. 
11 PVDDPR PVDD power Power for the digital amplifier output (Rch+) 
12 OUTPR O Digital Amplifier Output (Rch+) 
13 PVSSR GND GND for the digital amplifier output (Rch) 
14 OUTMR O Digital Amplifier Output (Rch-) 
15 PVDDMR PVDD power Power for the digital amplifier output (Rch-) 
16 N.C. － No Connection pin. Do not connect anything. 
17 HOPP I PWM Carrier Frequency Hopping setting pin 
18 PLIMIT I Power Limit setting pin 
19 SLEEPN I Sleep Reset pin *1)

20 PROTN O/D Error Flag Output pin 
21 MUTEN I Mute pin 
22 CKMOD I Clock Mode setting pin 
23 GAIN0 I Gain setting pin 0 
24 GAIN1 I Gain setting pin 1 
25 MONO I Stereo/Mono setting pin 
26 N.C. － No Connection pin. Do not connect anything. 
27 PVDDML PVDD power Power for the digital amplifier output (Lch-) 
28 OUTML O Digital Amplifier Output (Lch-) 
29 PVSSL GND GND for the digital amplifier output (Lch) 
30 OUTPL O Digital Amplifier Output (Lch+) 
31 PVDDPL PVDD power Power for the digital amplifier output (Lch+) 
32 N.C. － No Connection pin. Do not connect anything. 

(Note)  I: Input pin, O: Output pin, A: Analog pin, O/D: Open-Drain output pin 
PVDD power pins should be connected each other on the board. Likewise, GND pins should be also connected 
each other on it. 
*1): A voltage for supplying SLEEP pin with H level should be applied not from REFA pin output but from an 

external power supply. 
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 Electrical Characteristics 
● Absolute Maximum Ratings  

Item Symbol Min. Max. Unit 
Power Supply pin (PVDD) Voltage  Range VDDP –0.3 21.6 V 
Power Supply pin (DVDD) Voltage  Range VDD –0.3 4.6 V 
Input Pin Voltage Range*1) VIN1 –0.3 4.6 V 
HOPP, MONO Pins Voltage Range VIN2 –0.3 VDD+0.3 V 
Junction Temperature Tjmax – 150 ºC 
Storage Temperature TSTG –40 150 ºC 
Speaker Impedance RLS 3.2 – Ω 

(Note) Absolute Maximum Ratings are values which must not be exceeded to guarantee device reliability and life, and when 
using a device in excess of the ratings for even a moment, it may immediately cause damage to the device or may 
significantly deteriorate its reliability. 
*1: Input Pins: MUTEN, MCK, SCLK, LRCLK, SDATA, CKMOD, GAIN[1:0], SLEEPN, and PROTN 

 
 

● Power Dissipation  
Item Symbol Condition Min. Max. Unit

PD25 TA=25℃, Heat resistance=20.7℃/W, 4-layer board – 6.03*1) W 
PD70 TA=70℃, Heat resistance=20.7℃/W, 4-layer board – 3.86*1) W 
PD85 TA=85℃, Heat resistance=20.7℃/W, 4-layer board – 3.14*1) W 
PD25 TA=25℃, Heat resistance=44℃/W, 2-layer board – 2.84*2) W 
PD70 TA=70℃, Heat resistance=44℃/W, 2-layer board – 1.82*2) W 

Power Dissipation 

PD85 TA=85℃, Heat resistance=44℃/W, 2-layer board – 1.48*2) W 
(Note) *1: Board layer: 4 layers, Size: 136[mm]× 85[mm], copper foil thickness: 35[μm]、 

Copper foil ratio: 377%, Exposed Stage: Soldered to the board,  
Heat Dissipation Through-Hole (φ0.5mm): 9(3×3) from the exposed stage side to internal layers (VSS layer) and B 
side 

*2: Board layer: 2 layers, Size: 136[mm] × 85[mm], copper foil thickness: 35[μm], 
Copper foil ratio: 185%, Exposed Stage: Soldered to the board, 
Heat Dissipation Through-Hole (φ0.5mm) : 9(3×3) from the exposed stage side to B side 

 
 

● Recommended Operating Conditions  

Item Symbol Condition Min. Max. Unit 
Supply Voltage (PVDD) VDDP 8 – 18 V 
Supply Voltage (DVDD) VDD 3.0 3.3 3.6 V 
Digital pins*1)  Input Voltage H level VIN 2.0 3.3 3.6 V 
SLEEPN pin Input Voltage H level VIN 2.0 3.3 3.6 V 
Ambient Operating Temperature TA –40 25 85 ºC 

(Note) *1: Digital Pins: MUTEN, MCK, SCLK, LRCLK, SDATA, CKMOD, GAIN[1:0], HOPP, and MONO 
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● DC Characteristics 

(VDDP = 8V to 18V, VDD = 3.0V to 3.6V, VSS = 0V, TA = –40℃ to 85℃, unless otherwise specified) 
Item Symbol Condition Min. Typ. Max. Unit

PVDD pin Startup Threshold Voltage VHUVLH – – 4.3 – V 
PVDD pin Shutdown Threshold Voltage VHUVLL – – 4.15 – V 
VDD pin Startup Threshold Voltage VLUVLH – – 2.0 – V 
VDD pin Shutdown Threshold Voltage VLUVLL – – 2.0 – V 
Digital pins *1) Input Voltage H level VIH – 2.0 - – V 
Digital pins *1) Input Voltage L level VIL – – - 0.8 V 
Digital pins *1) Input Impedance RIN_D – 3.3 - – MΩ
SLEEPN pin Input Voltage H level VIH – 2.0 - – V 
SLEEPN pin Input Voltage L level VIL – – - 0.7 V 
SLEEPN pin Input Impedance RIN_D – 3.3 - – MΩ
PROTN Output Voltage VOL IOL=2mA – - 0.4 V 
REFA Output Voltage VREFA – – 3.4 – V 
VREF Output Voltage VREF – – VREFA /2 – V 
PVDD Consumption Current  
at idling state 

IDDPP
VDDP =12V, 

No load 
– 22 – mA 

PVDD Consumption Current  
at power-down state (SLEEPN=L) 

IDDPS
VDDP =12V, 

No load 
– 7 – μA 

PVDD Consumption Current  
at mute state (MUTEN=L) 

IDDPM
VDDP =12V, 

No load 
– 12 – mA 

DVDD Consumption Current  
at idling state 

IDDP VDD =3.3V – 9 – mA 

DVDD Consumption Current  
at power-down state (SLEEPN=L) 

IDDS VDD =3.3V – 45 – μA 

DVDD Consumption Current  
at mute state (MUTEN=L) 

IDDM VDD =3.3V – 9 – mA 

(Note) *1: Digital Pins: MUTEN, MCK, SCLK, LRCLK, SDATA, CKMOD, GAIN[1:0], HOPP, and MONO 
 
 

● AC Characteristics 

(VDDP = 8V to 18V, VDD = 3.0V to 3.6V, VSS = 0V, TA = –40℃ to 85℃, unless otherwise specified) 
Item Symbol Min. Typ. Max. Unit 

LRCLK Input Frequency  fs 32 – 48 kHz 
LRCLK Setup Time tLRS 10 – – ns 
LRCLK Hold Time tLRH 10 – – ns 
SDATA Setup Time tSDS 10 – – ns 
SDATA Hold Time tSDH 10 – – ns 
MUTE Recovery Time (fs=48kHz) tmrcv – 5.3 – ms 
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● Analog Characteristics 

(VDDP = 12V, VDD = 3.3V, VSS = 0V, TA= 25℃, unless otherwise specified) 

Item Symbol Condition Min. Typ. Max. Unit 
VDDP=14V, RL=4Ω – 20 – W Maximum Momentary Output  

(Stereo, THD+N=10%) 
Po 

VDDP=15V, RL=8Ω – 15 – W 
Maximum Momentary Output 
(Monaural, THD+N=10%） 

Po VDDP=15V, RL=4Ω – 30 – W 

Maximum Continuous Output 
(Stereo) 

Po 
VDDP=12V, RL=8Ω, 

TA=70℃, 4-layer board
– 10 – W 

Maximum Continuous Output 
(Monaural) 

Po 
VDDP=15V, RL=4Ω, 

TA=70℃, 4-layer board
– 15 – W 

Total Harmonic Distortion (Stereo) THD+N RL=8Ω, Po=7.5W – 0.05(TBD) – % 
Total Harmonic Distortion (Monaural) THD+N RL=8Ω, Po=7.5W – 0.05(TBD) – % 
Residual Noise 
(Stereo, A-Weight Filter) *1) Vn RL=8Ω – 50(TBD) – μVrms

Residual Noise 
(Monaural, A-Weight Filter) *1) Vn RL=8Ω – 50(TBD) – μVrms

S/N Ratio  
(Stereo, A-Weight Filter) *1) SNR RL=8Ω – 105(TBD) – dB 

S/N Ratio 
(Monaural, A-Weight Filter) *1) SNR RL=8Ω – 105(TBD) – dB 

Channel Separation (L vs R) *1) CS 1kHz – 80(TBD) – dB 
PSRR(Stereo), PVDD applied) PSRR Vripple=200mV,f=1kHz – 60 – dB 
PSRR(Monaural, PVDD applied) PSRR Vripple=200mV,f=1kHz – 60 – dB 

η RL=8Ω – 92(TBD) – % 
Maximum Efficiency (Stereo) 

η RL=4Ω – 88(TBD) – % 
η RL=8Ω,Po=20W – 93(TBD) – % 

Maximum Efficiency (Monaural) 
η RL=4Ω,Po=20W – 93(TBD) – % 

Output Offset Voltage (Stereo)*2) Vo – – 2 6(TBD) mV 
f 20Hz –1 0 1 dB 

Frequency Characteristics 
f 20kHz –3 0 1 dB 

(Note) All analog characteristics were measured by using Yamaha evaluation board. Depending upon pattern layout etc., its 
characteristics may vary. 
*1: Except the case of HOPP=H 
*2: An off-set voltage is represented by taking typ. as σ and max. as 3σ. 
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 Package Dimensions 
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