Preliminary

NJU8758

Analog Signal Input Monaural 1.5W Filterless Class D Power Amplifier

B GENERAL DESCRIPTION

The NJU8758 is an analog signal input monaural
1.5W filterless class D power amplifier. The
NJU8758 is capable of driving 0.6W at 3.3V or
1.5W at 5.0V into 8ohms without external LC
low-pass filters. It includes an output-short protector.

B PACKAGE OUTLINE

s
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The NJUB8758 incorporates BTL amplifier, which NJU8758V
eliminate AC coupling capacitors. The NJU8758
features high power-efficiency by class-D operation,
and is suited for security equipment, portable set
with speaker, PC, etc.
FEATURES
® Operating Voltage: 1.8to 5.5V
® 1.5 W at 5V into 8ohms
® No output filters
® Standby(Hi-Z), Mute Control
® Built-in Pop noise reduction
® EQ for Active filter
® Built-in Low Voltage Detector
® Built-in Short Protector for each channel
® CMOS Technology
® Package Outline: SSOP14
PIN CONFIGURATION
Vbb 1 O 14 OUTrest
IN 2 13 Vss
EQ,[ ||s3 12|[__JouT,
EQ, 4 11 Vboo
COM 5 10 OUTy
MUTEb 6 9 Vss
STBYb 7 8 TEST
New Japan Radio Co. Ltd,

wwiw.DataSheetdlU.com



NJU8758

E BLOCK DIAGRAM
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H PIN DESCRIPTION
No SYMBOL I/O FUNCTION
1 Vb - Power supply : Vpp=3.3V (*1)
2 IN I Signal input
3 EQ; 110 for Active filter
4 EQ, /0 for Active filter
5 COM - Analog common
Mute control (*3)
6 MUTED ! MUTEb=Low: MUTE Mode
Standby control (*3)
/ STBYb ! STBYb=MUTEb=Low: Standby Mode
8 TEST I TEST terminal for maker (*4)
9 Vss - Power GND : Vgs=0V (*1)(*2)
10 OUTy O Negative output
11 Vbbo - Output power supply : Vppo =3.3V (*1)
12 OUTp O Positive output
13 Vss - Power GND : Vgs=0V (*1)(*2)
14 OUT+est O Short Detect output

*1) The relations of "Vss= 0V” and “Vpp= Vppo” must be maintained.
*2) The Vss should be connected at a nearest point to the IC.
*3) The MUTEDb and the STBYb must be connected to Vpp, when these terminals are not used.

*4) The Test terminal must be connected to Vss,
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NJU8758

B FUNCTIONAL DESCRIPTION

(1) Signal Output (OUTp OUTY)
The OUTpand OUTy generate PMW output signal.

(2) Standby (STBYb)
By setting the STBYb and MUTEDb terminal to “L”, the standby mode is enabled. In the standby mode, the
entire functions of the NJU8758 enter a low-power state, and the output terminals(OUTpand OUTY) are in
high impedance.

(3) Mute (MUTEDb)
By setting the MUTEDb terminal to “L”, the Mute function is enabled, and the output terminals(OUTp and
OUTY) output square wave(Duty: 50%).

The NJU8758 has a built-in circuit for the pop-noise reduction at power-on. However the control with the
sequence can realize more effective the pop-noise reduction.

VDD;VDDO /

STBYb

MUTEb

1
1
I

over 100 ms
Timing for pop-noise reduction
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NJU8758

(4) EQ for Active filter (IN, EQ1, EQ2)
The NJU8758 has EQ1 and EQ2, which is for active filter.
The band-pass filter is calculated as shown below.

Rsq Cs1 Cri Ry

Rs=27 kQ
q, - Rr=32 kQ

L
NJU8758

l
1

l

B

\Y%

Example: The band-pass filter

i 1 +sC,
RF [ 1 j
+Rgq
SCr
H(s)= - 3 3
sC. 1 N 1
Rs 1 +Rg
sCg;,

CF1>100 pF

(5) Low Voltage Detector
When the power supply voltage drops down to below Vpp(MIN), the internal circuit is halted, and the output
terminals(OUTp and OUTY) become in high impedance.

(6) Short Protection Circuit
The short protector is enabled in response to following accidents.

Short between OUTp and OUTy
Short between OUTpand Vsg
Short between OUTy and Vsg

When the Short Protector enable, the output terminals (OUTrand OUTy) become in high impedance, and
OUT+est enable” H*(H=Vpp). By setting the STBYb terminal to “L”, the NJU8758 returns to normal operation.

Note 1) The detectable current and the period for the protection depend on the power supply voltage and
ambient temperature.

Note 2) The short protector is not effective for a long term short-circuit but for an instantaneous accident.
Continuous high-current may cause permanent damage to NJU8758.
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NJU8758

B  ABSOLUTE MAXIMUM RATINGS

(Ta=25°C)
PARAMETER | SYMBOL TERMINAL RATING UNIT
Supply Voltage Voo A -0.3t0 +7.0 \Y;
VDDO VDDO -0.3to +7.0 V
Input Voltage Vin IN, STBYb, MUTEDb -0.3to Vpp + 0.3 \
Operatin
Terflperatu%e Ta -40to +85 °C
Te?ﬁt;()):gteure Tsig 4010 +125 °C
Mounted on two-layer board of
Pomaxe based on the EIAJ, 450 mW
Power T;=125°C
Dissipation Mounted on four-layer board of
Pomaxa based on the EIAJ, 570 mwW
T,=125°C
Mounted on two-layer board of
Bja2 based on the EIAJ, 223 °C /W
Thermal T,=125°C
Resistance Mounted on four -layer board of
Bjas based on the EIAJ, 176 °C /W
T;=125°C

Note 3) All voltage are relative to “Vss= 0V” reference.

Note 4) Mounted on two-layer/4-layer board of based on the EIA/JJEDEC STD

Note 5) The IC must be used inside of the “Absolute maximum ratings”. Otherwise, a stress may cause
permanent damage to the LSI.

Note 6) De-coupling capacitors for Vpp-Vss and Vppo-Vss should be connected for stable operation.

Note 7) The class-D amplifiers are more power efficient, and dissipate power less than general
analog-amplifiers. In theory, the NJU8758 actualize quite high output-power such as 1.2W at =5V
operation with 8ohms load, it looks as if the NJU8758 exceeds the absolute maximum rating of the
power dissipation. However, in practice, the effective output-power of usual music sound is only
about 1/10 of its maximum output power, thus it may never exceed the absolute maximum rating.

The maximum power dissipation in the system is calculated, as shown below.

_ TjMAX [OC]_Ta [OC]

P =
DMAX 0, [OC /W ]

Pdmax: Maximum Power Dissipation, Tjmax: Junction Temperature = 125°C
Ta: Ambient Temperature, 68ja: Thermal Resistance of package (SSOP14) = 223°C/W

Power dissipation of the NJU8758 itself is calculated, as shown below.

_ 125°C —50°C
~223°C /W

= 336.3mW
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NJU8758

B ELECTRICAL CHARACTERISTICS

(7) DC CHARACTERISTICS

(Ta=2500, VDD=VDDO= 33V, VSS= OV, Input Signa|=1kHZ,
Input Signal Level=200mVrms, Load Impedance=8Q)

PARAMETER SV conpiTioNs MIN. | TYP. | MAX. |UNIT
Vo,
VDD,VDDO Supply VOItage Voo 1.8 3.3 55 \
Draln-Sou_rce On-state OUTe, OUTy,
Resistance Ront | v uren = Voo - 0.1 V - 0.5 - 0
(High-side) ’ '
Dram-Sogrce On-state OUTs, OUTy
Resistance Ront _ - 0.5 - Q
. VOUTP,N =01V
(Low-side)
Input Impedance Rin IN - 27 - kQ
lst VDDN‘ZTEJ;& L - 0.1 0.5 HA
Operating Current
Standb
( y) | Voppo, STBYb: "L", 01 05 A
STo No Load i ' ' H
|DD - 1.5 - mA
Opera.tlng Qurrent No Load
(No signal input)
|DDO - 1.2 - mA
ViH STBYb, MUTEDb 1.5 - Vbb \Y%
Input Voltage
Vi STBYb, MUTEDb 0 - 0.5 \%
Input Leakage Current Ik STBYb, MUTEb - - +1 MA
Frequency fosc - 320 - kHz
Start up Time Ton MUTEb: "L" - 205 - ms
Voltage Gain Av No Load - 229 - dB
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NJU8758

(8) AC CHARACTERISTICS

(Ta=25°C, Vpp= Vpp,= Vppr=3.3V, Input Signal=1kHz, Input Signal Level=200mVrms, Load Impedan

ce=8Q),)
PARAMETER CONDITIONS SYMBOL MIN. TYP. MAX. | UNIT
Output Power 100 i i 0
Efficiency Eerr THD+N=10 % 80 %
THD+N THD+N Po=200 mW - 0.05 - %
Vbp=Vppo=3.3 V
THD+N=10 % - 0.66 - w
Output Power Po
Vbp=Vppo=5.0 V
THD+N=10 % - 15 - w
A-weight
SIN SIN VoocVouez5.0 V - 84 - dB
Test system of the output THD
o Filters THD
NJU8758 AUX-0025 20kHz(AES17) METER
NJU8758 Evaluation Board LPF Audio Analyzer
Output THD
Test System
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NJU8758

H TYPICAL APPLICATION CIRCUIT
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TYPICAL APPLICATION CIRCUIT

Note 8) De-coupling capacitors must be connected between each power supply terminal and GND (Vpp-Vss,
Vbpo-Vss).

Note 9) Vss should be connected at a nearest point to the IC on PCB.

Note 10)IN, EQ1 and EQ2 should be not designed near OUTP and OUTN, which emit PWM noise.

Note 11)The power supply for Vppo requires fast driving response performance such as a switching regulator
for better THD.

Note 12) The above circuit shows only application example and does not guarantee the any electrical
characteristics. Therefore, please test the circuit carefully to fit your application.

Note 13) The transition time for MUTEB and STBYB signals must be less than 100us. Otherwise, a
malfunction may be occurred.

Note 14) (1) — (12) indicates terminal number.

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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