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PIN FUNCTION AND DESCRIPTION

NCS8353

Pin# Name Input/output Description
1 PVDDR Power Power supply for right channel.
2 RINN Input Right Input — Negative.
3 RINP Input Right Input - Positive.
4 GO Input LSB Gain Setting.
5 G1 Input MSB Gain Setting.
6 LINP Input Left Input Positive.
7 LINN Input Left Input Negative.
8 PVDDL Power Power supply for left channel.
9 PVDDL Power Power supply for left channel.
10 BSLP - Bootstrap for positive left speaker output.
1 LOUTP Output Positive Left Speaker Output.
12 PGNDL Ground Power ground for left channel.
13 LOUTN Output Negative Left Speaker Output.
14 BSLN - Bootstrap for negative left speaker output.
15 PVDDL Power Power supply for left channel.
16 VCLAMPL - Internal voltage supply for left channel bootstrap capacitor.
17 FAULT Output TTL compatible output. Asserts HIGH during thermal shutdown or short circuit conditions.
18 PL1 Input MSB - Power Limit.
19 PLO Input LSB - Power Limit.
20 AGND Ground Analog ground reference.
21 AVREG Output Regulator output voltage.
22 MUTE Input TTL compatible input. Mutes the device when a logic HIGH is present.
23 AVDD Power Analog high voltage supply.
24 ENABLE Input TTL compatible input. Enable for right and left channels when logic HIGH is present.
25 VCLAMPR - Internal voltage supply for right channel bootstrap capacitor.
26 PVDDR Power Power supply for right channel.
27 BSRN - Bootstrap for right negative output.
28 ROUTN Output Negative right speaker output.
29 PGNDR Ground Power ground for right channel.
30 ROUTP Output Positive right speaker output.
31 BSRP - Bootstrap for right positive output.
32 PVDDR Power Power supply for right channel.
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NCS8353

MAXIMUM RATINGS TABLE

Parameter Symbol Rating Unit
Power Supply Voltage (PVDDR, PVDDL) Pvbb 30 \%
Analog Supply Voltage (AVDD) Avpbp 30 \
Input voltage (ENABLE, GO, G1, RINN, RINP, LINN, LINP) Vin -0.3 V10 AVeq \Y
Input voltage Mute function (MUTE) Vin -0.3Vto 3.6V \
Output Current (ROUTP, ROUTN, LOUTP LOUTN) lo 4.7 A
Maximum Junction Temperature Ty 150 °C
Operating Ambient Temperature Ta -40 to +85 °C
Storage Temperature TstG 160 °C
Junction-to-Air Thermal Resistance QFN-32 (Note 1) Roua 314 °C/W

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

1. Board size: 5" x 4”, 4-layer, 2 0z copper.

RECOMMENDED OPERATING CONDITIONS, T, = 25°C unless otherwise noted

Specification Name Conditions Symbol Min Typ Max Unit
Operating Supply Voltage Range Pvpp 8 26 \%
Analog Supply Voltage range AvbD 8 26 \
High-level input voltage GO, G1, PLO, PL1, ENABLE, Viy 2 3.3 3.6 \Y
MUTE
Low-level input voltage GO, G1, PLO, PL1, ENABLE, ViL 0.8 \
MUTE
High Level Output Voltage Fault, loq = +1 mA VoH AVREG \%
-04
Low Level Output Voltage Fault, loL = -1 mA VoL AGND \
+0.4
Internal Oscillator Frequency fosc 315 kHz
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NCS8353

DC ELECTRICAL CHARACTERISTICS, AVDD = PVDDR = PVDDL = 12V, R| = 8 Q, Ta = 25°C unless otherwise noted

Specification Name Conditions Symbol Min Typ Max Unit
Differential Output Offset Voltage Inputs AC GND, Ciy = 1 uF, Ay = VOosDIFF 15 50 mV
20 dB, Measured differentially
5.0 V Internal Regulator No load, Creg = 1 uF AVREG 4.5 5 5.5 \%
Voltage input common mode range Inputs AC coupled, Cjy = 1 uF, Vicr AGND AVREG \%
Vbias = 2.15V +0.35 -1.35
Quiescent Current No load, No filter la 28 42 mA
Shutdown Quiescent Current No load, Noofilée\;, ENABLE lasHDN 100 200 uA
On Resistance Drain to Source lo =500 mA Rpson 360 mQ
Gain G0=G1=<08V Ay 19 20 21 dB
G0=<08V,G1=2V 25 26 27
G0=2V,G1<08V 31 32 33
Go=G1=2V 35 36 37
Gain Matching Routn/ Route Loutn/ LouTp 0.5 dB
Turn on time ENABLE =2V ton 250 ms
Turn off time ENABLE < 0.8V toFrF 60 ms
DC ELECTRICAL CHARACTERISTICS, AVDD = PVDDR = PVDDL = 24 V, R|_= 8 Q, Ta = 25°C unless otherwise noted
Specification Name Conditions Symbol Min Typ Max Unit
Differential Output Offset Voltage Inputs AC GND, Cjy = 1 uF, Ay = VOSDIFF 15 50 mV
20 dB, Measured differentially
5.0V Internal Regulator No load, Crgg = 1 uF AVREG 4.5 5 5.5 \%
Voltage input common mode range Inputs AC coupled, Cjy = 1 uF, Vicr AGND AvREG \Y
Vpias = 2.15 V +0.35 -1.35
Quiescent Current Pvpp =24V, No load, No filter lg 33 45 mA
Shutdown Quiescent Current Pvpp = 24 V, No load, No filter, losHDN 100 200 uA
ENABLE < 0.8V
On Resistance Drain to Source lo =500 mA DS (on) 360 mQ
Gain G0=G1<0.8V Ay 19 20 21 dB
G0<08V,G1=2V 25 26 27
G0=2V,G1<08V 31 32 33
Go=G1=2V 35 36 37
Gain Matching Routn / Route LouTn / LouTp 0.5 dB
Turn on time ENABLE=2V ton 250 ms
Turn off time ENABLE < 0.8V torr 60 ms
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NCS8353

AC ELECTRICAL CHARACTERISTICS, AVDD = PVDDR = PVDDL = 12V, R_ = 8 Q, Ta = 25°C unless otherwise noted

Specification Name Conditions Symbol Min Typ Max Unit
AC Power Supply Rejection Ratio No supply bypass, 200 mVpp PSRRac -69 dB
ripple, fi, = 1 kHz, Ay = 36 dB
Common Mode Rejection Ratio IEC Inputs shorted together, V| = CMRRec -55 dB
32 mVpp, fi, = 1 kHz, Av = 36 dB
Output Power Ay =36dB, THD+N = 1% Pout 7.5 w
Total Harmonic Distortion + Noise Ay=36dB, Poyr=1W, fi, = THD+N 0.05 %
1 kHz
Efficiency THD+N = 0.03%, Poyr=5W n 85 %
Voltage noise (RTI) Inputs AC GND thru 100 nF, Ay = Ven 100 uvrms
20 dB, A-weighting
Crosstalk Po=1W, fi; =1 kHz, AV =36 dB XTALK -85 dB
Signal to Noise Ratio VN = 100 mVpp, Av =20 dB SNR 90 dB
Thermal trip point Thermal Shutdown TSD 160 °C
Thermal hysteresis THS 30 °C
AC ELECTRICAL CHARACTERISTICS, AVDD = PVDDR = PVDDL = 24 V, R_= 8 Q, T = 25 °C unless otherwise noted
Specification Name Conditions Symbol Min Typ Max Unit
AC Power Supply Rejection Ratio No supply bypass, 200 mVpp PSRRac -69 dB
ripple, fi, = 1 kHz, Ay = 36 dB
Common Mode Rejection Ratio (IEC) VN =32 mVpp, fin =1 kHz, Av = CMRRec -55 dB
36 dB
Output Power Ay =36 dB, THD+N = 1% Pout 20 w
Total Harmonic Distortion + Noise Ay =20dB, Poyr=10W THD+N 0.03 %
(Max value from 20 Hz to
20 kHz)
Efficiency THD+N = 1%, Poyt =20 W 83 %
Voltage noise (RTI) Inputs AC GND thru 100 nF, Ay = Ven 100 uvrms
32 dB, A-Weighting
Crosstalk Po=1W, fi, =1 kHz, Av = 36 dB XTALK -85 dB
Signal to Noise Ratio VN =100 mVpp, fi, = 1 kHz, Av = SNR 90 dB
36 dB
Thermal trip point Thermal Shutdown TSD 160 °C
Thermal hysteresis THS 30 °C
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NCS8353

TYPICAL CHARACTERISTICS
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NCS8353

TYPICAL CHARACTERISTICS
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NCS8353

Table 2. ALL POWER LIMITS AND VOLTAGES REFERENCED TO 8 Q LOAD
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Ay 20w 15W 12w 0w
20dB 1.789 Vin(p) 1.549 Vin(p) 1.386 Vin(p) 1.265 Vin(p)
26 dB 894 mVin(p) 775 mVin(p) 693 mVin(p) 632 mVin(p)
32dB 447 mVin(p) 387 mVin(p) 346 mVin(p) 316 mVin(p)
36 dB 284 mVin(p) 246 mVin(p) 220 mVin(p) 201 mVin(p)
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MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS

SCALE 2:1

2

PIN ONE —\
LOCATION

QFN32 5x5, 0.5P
CASE 488AM
ISSUE A

Jor ot

DATE 23 OCT 2013

NOTES:
1. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN

DETAIL A 0.15 AND 0.30MM FROM THE TERMINAL TIP.
ALTERNATE TERMINAL 4. COPLANARITY APPLIES TO THE EXPOSED
A——+——F [E CONSTRUCTIONS PAD AS WELL AS THE TERMINALS.
| MILLIMETERS
DIM | MIN | MAX
O 015 |C | l A | 080 | 1.00 |
[ Al | —— [ 005
A3 0.20 REF
E C| TopVIEW EXPOSED Cu MOLD CMPD b | 018 [ 030
D 5.00 BSC
D2 [ 295 | 3.25
A E 5.00 BSC
21010 |C DETAIL B J: (A3) E2 | 295 | 3.25
LN | [ Al DETAIL B e 0.50 BSC
| F ALTERNATE K | 020 [ ——
| 008 |c ~ (W) CONSTRUCTION L | 030 | 050
NorEa SIDE VIEW PLANE .
GENERIC
DETAIL A MARKING DIAGRAM*
K
P akoaeln [
Opooooo]
} 8 g7 XXXXXXXX
32x L 5 f XXXXXXXX
4 15 E2 AWLYYWW=
O [
1 IR
32 25 XXXXX = Specific Device Code
32X = Assembly Location
—’I b A A bly Locati
& 0.10®[c[A]B] WL = Wafer Lot
& 0.05(@| C| NOTE 3 YY = Year
BOTTOM VIEW WW = Work Week
. = Pb-Free Package
RECOMMENDED ote: Microdot may be in either loca-
co N Microd be in either |
SOLDERING FOOTPRINT* J[lgng . . .
| *This information is generic. Please refer
- 5.30 > aox to device data sheet for actual part mark-
ing.
~ 3'|35 FO'GS Pb-Free indicator, “G” or microdot “ =”,
D-D-DID-D-D may or may not be present.
SNO000000
= IRIEN
_E___+____ 3.35 5.30
=
| l

noood
-z

0.30

To0oq
0.50—

PITCH

DIMENSION: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

Mounting Techniques Reference Manual, SOLDERRM/D.

DOCUMENT NUMBER: | 98AON20032D Prated versons ars onioled xept ahen Skinped -CONTROLLED COPY- mred -
DESCRIPTION: | QFN32 5x5 0.5P PAGE 1 OF 1
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