NJU7086

High-Power & Low-Voltage Stereo Audio Power Amplifier
with Electronic Volume

EGENERAL DESCRIPTION B PACKAGE OUTLINE
The NJU7086 is a stereo audio power amplifier designed
for portable applications. Three input selector and an
electronic volume are built into, and it contributes to a \/
reduction of the number of external parts. No external
coupling capacitors are required because of the differential

outputs. The closed loop gain is adjusted by two external NJU7086
resistors. And the standby mode control reduces the supply
current.
The NJU7086 contains pop & click noise protection
circuitry which eliminates noises during turn-on and turn-off
transitions and RF rectification canceling circuitry.
B APPLICATION
¢ Portable DVD/TV
¢ Portable Navigation
¢ PC Monitor
BFEATURES
e Operating Voltage V'=2.8 to 5.5V
e Three Input Selector
e Electronic Volume 0dB~-64dB
e Operating Current Ipbp1=8 MA typ. (V*=5V,BTL mode,R, =<,No Signal)
o Supply Current in Power Down Mode Ipps=SuA max. (STBY mode)
e Output Power P.=1Wi/ch typ. (V+=5V,RL=8§2,THD=2%)

o Standby function

o Mute Function

e Headphone detecting function

o Switch function of Differential output and Single ended output
¢ C-MOS Technology

e Package Outline LQFP48
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NJU7086

m PIN CONFIGURATION (LQFP48)
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NC NC[ ]
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z = z z = =
12 & 8 5 83 5 3 3 2 38 8 3 8 ) o5
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No. Symbol Function No. Symbol Function
1 NC - 25 | MonOutR | Rch Monitor Output
2 GND GND 26 NC -
3 OutL- Lch- Output 27 | EVROUtR | Rch Electronic Volume Output
4 NC _ 28 GND GND
5 v Power Supply 29 GND | GND
6 v’ Power Supply 30 OutR+ Rch+ Output
7 OutL+ Lch+ Output 31 v Power Supply
8 GND GND 32 v’ Power Supply
9 GainL Lch Extgrnal gain setting resistance 33 HPsense Headphone Detecting
connection
10 EVROUtL | Lch Electronic Volume Output 34 OutR- Rch- Output
11 NC - 35 GND GND
12 MonOutL | Lch Monitor Output 36 NC -
13 INL3 Lch Input 3 37 NC -
14 NC - 38 AUX Auxiliary Output
15 INL2 39 VreflC Reference Voltage for Internal
Lch Input 2 o
Circuit
16 NC - 40 STBY Standby Setting
17 INL7 Lch Input 1 41 NC -
18 NC - 42 SCL I°C DATA Input
19 NC - 43 SDA I°C Clock Input
20 INR1 Rch Input 1 44 NC B
21 NC ) 45 ModeTC Mode Switching-noise Rejection
Capacitor
22 INR2 Rch Input 2 46 Vrefin Reference.VoIf[age Input for
External Circuit
23 NC ) 47 Vrefout Reference Voltage Output for
External Circuit
24 INR3 Rch Input 3 48 NC -
*All power supply pin should be connected.
New Japan Radio Co. L1d,
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m ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage v +7 \Y
Maximum Input Voltage Vin -0.3V to V'+0.3V \Y,
Power Dissipation Po ;ggg:z mwW
Output Peak Current lo 550 mA
Operating Temperature Range Topr -40 to +85 °C
Storage Temperature Range Tstg -40 to +150 °C

NJU7086

*1) EIA/JJEDEC STANDARD Test board (76.2 x 114.3 x 1.6mm, 2layers, FR-4) mounting
*2) EIA/JJEDEC STANDARD Test board (76.2 x 114.3 x 1.6mm, 4layers, FR-4) mounting

Junction Temperature:

Tj = 6ja (Thermal Resistance) x Pd (Power Dissipation on your application) x Ta(Ambient Temperature)

Tj should be less than 0.8 times of the storage maximum temperature.

m RECOMMENDED OPERATING VOLTAGE RANGE (Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Voltage Range V' - 2.8 5.0 5.5 \%
m ELECTRICAL CHARACTERISTICS (Ta=25°C,V'=5V, Unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Ibp1 No signal, R =, Active/BTL mode - 8.0 15.0 mA
lop2 No signal, R =, Active/SE mode - 55 12.0 mA
Operating Current Iops g_? ;5::;;; :;%Carge mode i 200 400 WA
=0
loos g'?g\?:lj:sz-nse’:)-\r/BY mode i i 50 HA
Reference Voltage 1 VRer VreflC 2.25 25 2.75 \%
Reference Voltage 2 Vrerour | Vrefout,Vrefin= Vger - 0.2V 2.80 3.10 3.30 \%
¢ AC Characteristics
Common Characteristics
(Ta=25°C, V*=5V, vol=0dB, Gv=0dB, V\y=-20dBV, f=1kHz, R .=32Q, SE mode, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Input Resistance Rin INL1~3, INR1~3 - 50 - kQ
Mute Attenuation 1 GVming Vol=Mute,mode=Active,Vin=1Vrms -80 - - dB
Mute Attenuation 2 Gvming Vol=0dB,mode=Mute,Vin=1Vrms -75 - - dB
Cross Talk CT Vin=1Vrms - 70 - dB
Monitor Output Gain Gvmon Vin=1Vrms -1.0 0.0 +1.0 dB
Power Supply Rejection Raito Vripple Vripple=1kHz / 100mVrms - 55 - dB
o AC Characteristics
Single Ended Operation(SE mode)
(Ta=25°C, V'=5V, vol=0dB, Gv=6dB, V\x=-20dBV, f=1kHz, R.=32Q, BTL mode, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Maximum Gain Gvpaxi Vol=0dB -1.5 0.0 +1.5 dB
Output Power Po1 THD=2%,f=1kHz - 90 - mwW
Total Harmonic Distortion THD Po1=10mW , BW=400Hz to 30kHz - 0.03 0.3 %
. . . -95 dBV
Output Noise Voltage Vo1 Rg=0Q, Filter = A-weighted - (18) - ()
Channel Separation CSy f=1kHz , Vo=1Vrms , Rg=600Q - 70 - dB
o AC Characteristics
Differential Operation(BTL mode)
19-May-09 New Japan Radio Co. L1d,



NJU7086

(Ta=25°C, V=5V, vol=0dB, Gv=6dB, V\x=-20dBV, f=1kHz, R.=8Q, BTL mode, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Maximum Gain Gvuax2 Vol=0dB 4.5 6.0 7.5 dB
Output Power Po2 THD=2%,f=1kHz - 1.0 - W
Total Harmonic Distortion THD, Po2=400mW, BW=400Hz to 30kHz - 0.1 1.0 %

. . . -89 dBV
Output Noise Voltage VNo2 Rg=0Q, Filter = A-weighted - (36) - ()
Channel Separation CS; f=1kHz , Vo=1Vrms , Rg=600Q - 65 - dB
Output Offset Voltage Vob No Signal -100 - 100 mV

e Mode Control (Ta=25°C, V'=5V)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
High Level Input Votage Vi ov | - | v | v
Low Level Input Votage Vi o | - s | v
fc-)rvla YLet(\e/:aTll:S:Jt Voltage Vinstay 0.7V" - A \Y
STBY terminal Visray 0 ] 03 y

Low Level Input Voltage

AUX Output=High

Pull-up Resistance=3.9kQ Vo 05 i Viutup v

AUX High Level Output Voltage VauxH

AUX Output=Low

Pull-up Resistance=3.9kQ 0 - 0.5 \Y;

AUX Low Level Output Voltage Vauxt

Vpuiup : External Pull-up Voltage=5.5V(max)
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NJU7086

ETEST CIRCUIT
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<Reference Voltage for External Circuit> v NJU7086
Output voltage (Vrefout) is calculated from the next expression. intenal Circuit
Vrefout = 2V * — 3\/+( (10kQ + R1/2) x10kQ Vrefin Vrefout
(R, +R,)x10kQ + R x R, 10kQ } )
R2 il
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NJU7086

HAPPLICATION CIRCUIT
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NJU7086

ETIMING ON THE I°C BUS (SDA,SCL)

SDA

taur

te N t—> «—> —> te "’| tHp:sTa

— tsu.par

tHp:sTA «—> N «—> tsu:sTa <
1! tH: f
S LOW HD:DAT HIGH sr P S
BCHARACTERISTICS OF 1/0 STAGES FOR 12C BUS (SDA,SCL)
I°C BUS Load Conditions
STANDARD MODE : Pull up resistance 4kQ (Connected to +5V), Load capacitance 200pF (Connected to GND)
FAST MODE : Pull up resistance 4kQ (Connected to +5V), Load capacitance 50pF (Connected to GND)
Standard mode Fast mode
PARAMETER SYMBO UNIT
L MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Low Level Input Voltage Vi 0.0 - 0.25V* 0.0 - 0.25V* \%
High Level Input Voltage Vi 0.75V" V' | orsv v* \Y
Low level output voltage (3mA at SDA pin) VoL 0 - 0.4 0 - 0.4 \%
Input current each I/O pin with an input voltage .
between 0.1Vpp and 0.9Vopmax ! 10 10| -10 10 WA

New Japan Radio Co. L1d,
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NJU7086

BCHARACTERISTICS OF BUS LINES (SDA,SCL) FOR I’C-BUS DEVICES

PARAMETER SYMBO Standard mode Fast mode UNIT
L MIN. | TYP. | MAX. | MIN. [ TYP. | MAX.
SCL clock frequency fscL - - 100 - - 400 kHz
Hold time (repeated) START condition. tHD:sTA 4.0 - - 0.6 - - us
Low period of the SCL clock tLow 4.7 - - 1.3 - - V&
High period of the SCL clock tHiGH 4.0 - - 0.6 - - V&
Set-up time for a repeated START condition tsu:sTa 4.7 - - 0.6 - - V&
Data hold time "°™® tHD:DAT 0 - - 0 - - us
Data set-up time tsu-paT 250 - - 100 - - ns
Rise time of both SDA and SCL signals tr - - 1000 - - 300 ns
Fall time of both SDA and SCL signals te - - 300 - - 300 ns
Set-up time for STOP condition tsu:sto 4.0 - - 0.6 - - us
Bus free time between a STOP and START condition tsur 4.7 - - 1.3 - - us
Capacitive load for each bus line Co - - 400 - - 400 pF
Noise margin at the Low level VoL 0.5 - - 0.5 - - \%
Noise margin at the High level ViH 1 - - 1 - - \Y

C, ; total capacitance of one bus line in pF.
NOTE). Data hold time : thp.pat

Please hold the Data Hold Time (tup.oat) to 300ns or more to avoid status of unstable at SCL falling edge.
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NJU7086

EDEFINITION OF I°C REGISTER
«I°C BUS FORMAT
MSB

LSB MSB

LSB MSB

LSB

S Slave Address A Data0 A Data1 A P
1bit 8bit 1bit 8bit 1bit 8bit 1bit  1bit
S: Starting Term
A: Acknowledge Bit
P: Ending Term
oSLAVE ADDRESS
MSB LSB
. + | o [ o | o | o | o | o | 0o |
oCONTROL REGISTER TABLE
Data0 Data1
D7 | D6 | D5] D4 D3 D2 | D1 | D0 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Don't | InputSel | HP | GainSel | AUX Mode Don’t Care Volume
Care
oCONTROL REGISTER DEFAULT VALUE
Control register default value is all “0”.
Data0 Data1
D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO
- 0 0 0 0 0 0 0 - - - 0 0 0 0 0
HINSTRUCTION CODE
InputSel(Ch1~3 select)
Data0 Note
InputSel D6 D5
Ch1* 0 0 Ch1 select
Ch2 0 1 Ch2 select
Ch3 1 0 Ch3 select
Ch3 1 1 Ch3 select
*Default Value
HP(Output operating mode select)
Mode Data0 HP Sgnse Note
D4 terminal
BTL* 0 L Differential Operation
SE* H Single Ended Operation
SE 1 L Single Ended Operation
SE H Single Ended Operation

*Default Value
GainSel(External / Internal gain select)

Data0 Note
Select D3
Internal Gain* 0 The gain is set with an internal circuit.
External Gain 1 The gain is set with an external circuit.
*Default Value
19-May-09 New Japan Radio Co. L1d,



NJU7086

AUX(Auxiliary output High / Low select)

Data0 Note
Control D2
High* 0 The AUX output is made High.
Low 1 The AUX output is made Low.

*Default Value

Mode(IC operating mode select)

Mode Data0 STBY Note
D1 DO terminal
STBY* 0 0
0 1
STBY 1 0 L IC is non-active
1 1
0 0
Charge 0 1 Reference Voltage Charge mode
Mute 1 0 H Non output signal
Active 1 1 IC is active

*Default Value

/Vew 2@0& /?acﬁo C’a,.[fd 19-May-09
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NJU7086

Volume(Volume control)

Data1
Gain D4 D3 D2 D1 DO
0dB* 1 1 1 1 1
-1dB 1 1 1 1 0
-2dB 1 1 1 0 1
-3dB 1 1 1 0 0
-4dB 1 1 0 1 1
-5dB 1 1 0 1 0
-6dB 1 1 0 0 1
-7dB 1 1 0 0 0
-8dB 1 0 1 1 1
-10dB 1 0 1 1 0
-12dB 1 0 1 0 1
-14dB 1 0 1 0 0
-16dB 1 0 0 1 1
-18dB 1 0 0 1 0
-20dB 1 0 0 0 1
-22dB 1 0 0 0 0
-24dB 0 1 1 1 1
-26dB 0 1 1 1 0
-28dB 0 1 1 0 1
-30dB 0 1 1 0 0
-32dB 0 1 0 1 1
-34dB 0 1 0 1 0
-36dB 0 1 0 0 1
-38dB 0 1 0 0 0
-40dB 0 0 1 1 1
-44dB 0 0 1 1 0
-48dB 0 0 1 0 1
-52dB 0 0 1 0 0
-56dB 0 0 0 1 1
-60dB 0 0 0 1 0
-64dB 0 0 0 0 1
Mute 0 0 0 0 0
*Default Value
9 May-09 New Japan Radio Co.,Ltd, YR



NJU7086

ETYPICAL CHARACTERISTICS

Supply Current vs Temperature Supply Current vs Supply Voltage
(BTL / SingleEnd) (BTL / SingleEnd)Ta=25°C)
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(charge mode) (charge mode)Ta=25°C
1r 1r
< 0.8 r _ 08 -
E £
E 0.6 g 06 -
> 04 & V=5V >04 |
Q. Q.
Q. [o%
a .| 3 e
02 ___ —r ... 02 | —
—_— V+=3.3V o
0 0 P il -’ |
50 -25 0 25 50 75 100 125 150 0 1 2 3 4 5 6 7
Temperature[°C] Supply Voltage[V]
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NJU7086

ETYPICAL CHARACTERISTICS

ReferenceVoltage vs Temperature ReferenceVoltage vs Supply Voltage
(VreflC) (VreflC)Ta=25°C
7 r 7 -
6 6 -
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@ 5 I %‘ 5 -
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o S 5} -
QL L 3]
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1L V+=3.3V 1
0 0 ’
50 25 0 25 50 75 100 125 150 0 1 2 3 4 5 6 7
Temperature[°C] Supply Voltage[V]
Vrefin vs Vrefout Supply Current vs STBY terminal voltage
V+=5V V+=5V
5 1.E-02
STBY,
1.E-03 | H-->L STBY
4 F Ta=85,25,-40 _ L—->H
< 1.E-04
— [
23 2 1E-05
3 3
g, > 1.E-06 25°C
> &
& 1.E-07
1 L
1.E-08 w Ta=-40°C
0 . ‘ 1.E-09
0 1 2 3 4 5 0 1 2 3 4 5
Vrefin[V] STBY terminal voltage[V]
OutputNoise vs Temperature Voltage Gain vs Volume Control
V+=5V , filter=A-Weighted , Rg=0Q V+=5V , f=1kHz , Vout=OUTL/R
RL=8Q(BTL),32Q(SingleEnd),100kQ(MonOut) o InternalGain , RL=32Q(SingleEnd)
r e
OutL /OutR L
20 — -20 r
m
O
— & /
B 40 | £ a0t ~7 | Ta=-40, 25, 85°C
T ° /
2 0| > 60 |
3
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NJU7086

ETYPICAL CHARACTERISTICS

SupplyCurrent vs Temperature(Thermal Shut
Down)
V+=5V , BTL , No Signal
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VoltageGain vs Frequency
V+=5V , Vol=0dB , InternalGain , Ta=25°C
Rg=0Q , RL=8Q(BTL),32Q(SingleEnd),100kQ(MonOut

OutputVoltage vs Temperature(Thermal Shut
Down)
V+=5V , BTL , NoSignal
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PSRR vs Frequency
V+=5V , Vripple=100mVrms , Vol=0dB , Ta=25°

C
InternalGain , Rg=0Q , RL=32Q(SingleEnd),100kQ(MonOt

20
is N
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Channel Separation vs Frequency Cross Talk vs Frequency
V+=5V , Vin=1Vrms , Vol=0dB , Ta=25°C V+=5V , Vin=1Vrms , Vol=0dB , Ta=25°C
InternalGain , Rg=600Q , RL=32Q(SingleEnd) InternalGain , Rg=0Q , RL=32Q(SingleEnd)
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= 100 100
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[= —
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ETYPICAL CHARACTERISTICS

THD+N vs Po(SingleEnd)
V+=5V , f=1kHz , Vol=0dB , RL=32Q

InternalGain , BW=400Hz to 30kHz

NJU7086

THD+N vs Po(SingleEnd)
V+=5V , Vol=0dB , RL=32Q , Ta=25°C

InternalGain , BW=22Hz to 30kHz

10 ¢ 10 r
1+ 1k
S . T o1 ~
E Ta=85 lj_: f=10kHz
N
0.01 \‘\¥_< Ta=25 0.01 \‘\i
~ | ~¥<
Ta=-40 f=1kHz , 100Hz
0.001 ! 0.001 -
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Po[mW)] Po[mW]
THD+N vs Po(SingleEnd) THD+N vs Po(SingleEnd)
V+=3.3V , f=1kHz , Vol=0dB , RL=32Q V+=3.3V, Vol=0dB , RL=32Q , Ta=25°C
InternalGain , BW=400Hz to 30kHz InternalGain , BW=22Hz to 30kHz
10 10
1 1
E 01 [N Tacss E 01 LN f=10kHz
T T |
= \\ '] F \\ Y
0.01 | 4 TE0 0.01 | \
s N
Ta=-40 f=1kHz , 100Hz
0.001 ! 0.001 ——
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Po[mW] Po[mW]
THD+N vs Po(BTL) THD+N vs Po(BTL)
V+=5V , f=1kHz , Vol=0dB , RL=8Q V+=5V , Vol=0dB , RL=8Q , Ta=25°C
InternalGain , BW=400Hz to 30kHz InternalGain , BW=22Hz to 30kHz
10 r 10
—_ 1 - _ 1L
< <
@) fa) f=10kHz
0.1 g Ta=25 - Ta=85 0.1 — -
Ry, N _
Ry | : y Qk\ f=1kHz
- ‘\_ ~————7"1 4+ f=100Hz
0.01 Ta=-40 0.01
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Po[W] Po[W]
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NJU7086

ETYPICAL CHARACTERISTICS

THD+N vs Po(BTL)
V+=3.3V , f=1kHz , Vol=0dB , RL=8Q

InternalGain , BW=400Hz to 30kHz

THD+N vs Po(BTL)
V+=3.3V , Vol=0dB , RL=8Q , Ta=25°C

InternalGain , BW=22Hz to 30kHz

10 ¢ ¥ 10 ¢
— 1r — 1r
s s
z z I
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E Taz2s Ta=85 E *
0.1 R \ 0.1
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i
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rm=100H
0.01 Ta=-40 — 0.01 Z .
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Po[W] Po[W]
THD+N vs OutputVoltage(MonOut) THD+N vs OutputVoltage(MonOut)
V+=5V , f=1kHz , RL=100kQ V+=5V , RL=100kQ , Ta=25°C
BW=400Hz to 30kHz BW=22Hz to 30kHz
10 10
1 1
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001 - Y 001 - \
Ta=-40.25 f=1kHz , 100H:
0.001 0.001
0.01 0.1 1 10 0.01 0.1 1 10
OutputVoltage[Vrms] OutputVoltage[Vrms]
THD+N vs OutputVoltage(MonOut) THD+N vs OutputVoltage(MonOut)
V+=3.3V, f=1kHz , RL=100kQ V+=3.3V, RL=100kQ , Ta=25°C
BW=400Hz to 30kHz BW=22Hz to 30kHz
10 ¢ I 10 ¢ y
1k 1k
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: NS E ~
0.01 L . 0.01 | =
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0.01 0.1 1 10 0.01 0.1 1 10
OutputVoltage[Vrms] OutputVoltage[Vrms]
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NJU7086

ETYPICAL CHARACTERISTICS

PowerDissipation vs OutputPower(BTL) PowerDissipation vs OutputPower(SingleEnd)
f=1kHz , Vol=0dB , RL=8Q , Ta=25°C f=1kHz , Vol=0dB , RL=32Q , Ta=25°C
1 r 100 r
—_ =y
S 08 C 80+
=3 V=5V z V=5V
§06 5
g il g
7] | THD=10% ®
g o THD=10%
8 02 s 20/ T~—4&
o o
0 : : 0
0 02 04 06 038 1 12 14 0 20 40 60 80 100 120 140
OutputPowe[W / ch] OutputPower[mW / ch]

MaximumOutputVoltage vs LoadResistance
MonOQut , f=1kHz , Ta=25°C , THD=2%
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E 25
[
g 2
S
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=1
S
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©
=
0
0.1 1 10 100

LoadResistance[kQ]

[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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