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■FEATURES                                              ■GENERAL DESCRIPTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
■APPLICATION 
 
 
 
 
 
■APPLICATION CIRCUIT 
 
 
 
 

●Operating Voltage  Analog: ±3.0 to ±5.5V 
                   Digital: +1.6 to +3.6V 
●I2C BUS Control 
●Volume           0 to -62dB / 2dB step, Mute 
●Input Impedance   1kΩ typ. 
●Low Distortion      0.00013% typ. 
●High SNR         130dB typ. (VO=2Vrms, Volume=0dB) 
●Zero Cross Detection 
●Shutdown Mode 
●Package Outline    WCSP16 

The NJU72315 is a high performance low voltage 
operation 2-channel audio volume. It provides low noise 
and low distortion characteristics. In addition, employing 
external op-amps as output signal buffers, they offer 
designer’s variety of circuit design.  
The NJU72315 is suitable for Hi-Fi portable audio 

systems. 

●Portable Audio Player 
●Portable Audio Amplifier 
●Hi-Fi Smartphone/Tablet 
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■PIN CONFIGURATION 
TOP VIEW                               BOTTOM VIEW 

 
 
 
 
 
 
 
 
 
 

PIN NO. SYMBOL DESCRIPTION 
A1 InB Bch Input 
A2 RefB1 Bch Reference Voltage 1 
A3 ADR Chip address setting terminal 
A4 OutB Bch Output 
B1 V- Analog block Power Supply (-) 
B2 RefB2 Bch Reference Voltage 2 
B3 TEST TEST terminal 
B4 DGND Digital block Ground 
C1 InA Ach Input 
C2 V+ Analog block Power Supply (+) 
C3 RefA1 Ach Reference Voltage 1 
C4 OutA Ach Output 
D1 RefA2 Ach Reference Voltage 2 
D2 SCL I2C Clock terminal 
D3 SDA I2C Data Input / Acknowledge Output terminal 
D4 VDD Digital block Power Supply 

 
■MARK INFORMATION 

 
 
■ORDERING INFORMATION 

PART NUMBER PACKAGE RoHS HALOGEN- 
FREE 

TERMINAL 
FINISH MARKING WEIGHT 

(mg) 
MOQ 
(pcs) 

NJU72315WLC1 (TE1) WCSP16 Yes Yes SnAnCu 72315 4.6 3,000 

 

NJU72315 WLC1 (TE1)

Part Number Package Taping Form

A1 B1 C1 D1

A2 B2 C2 D2

A3 B3 C3 D3

A4 B4 C4 D4

D1 C1 B1 A1

D2 C2 B2 A2

D3 C3 B3 A3

D4 C4 B4 A4
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■ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL RATINGS UNIT 

Supply Voltage 
V+/V- +6/-6 V 
VDD +4 V 

Maximum Input Voltage 
VIM V+/V- V 
VID VDD (1) V 

Power Dissipation (Ta=25°C) PD 640 (2) mW 
Junction Temperature Tjmax +125 °C 
Storage Temperature Range Tstg -40 to +125 °C 

(1): SCL, SDA, ADR, TEST terminal. 
(2): Mounted on glass epoxy board. (76.2x114.3x1.6mm:based on EIA/JEDEC standard, 2layers FR-4) 
 
■POWER DISSIPATION vs. AMBIENT TEMPERATURE 
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■RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL VALUE UNIT 

Operating Voltage Range V+/V- ±3.0 to ±5.5 (3) V 
Digital block Supply Voltage Range VDD +1.6 to +3.6 (3) V 
Operating Temperature Range Topr -40 to +85 °C 

(3): Make sure to operate on the condition of V+ > VDD when it operates. 
 
■ELECTRICAL CHARACTERISTICS 
♦DC CHARACTERISTICS 
(Ta=25°C, V+/V-=±5V, VDD=1.8V unless otherwise specified) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Supply Current 1 
ICC No Signal, No Load - 0.7 2 mA 

ICC_SD No Signal, No Load, Shutdown - - 1 μA 

Supply Current 2 
IEE No Signal, No Load - 0.9 2 mA 

IEE_SD No Signal, No Load, Shutdown - - 1 μA 
Supply Current 3 IDD No Signal, No Load - 0.4 2 mA 
Input Impedance RIN InA, InB terminals- - 1 - kΩ 

 
♦AC CHARACTERISTICS 
(Ta=25°C, V+/V-=±5V, VDD=1.8V, f=1kHz, VIN=2Vrms, Volume=0dB, VOUT with Op-Amp, RL=10kΩ 
unless otherwise specified) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 
Voltage Gain Error 1 ΔGV1 - -1 0 +1 dB 
Voltage Gain Error 2 ΔGV2 Volume=-30dB -1 0 +1 dB 
Mute Level Mute Volume=Mute, A-weight - -100 - dB 
Total Harmonic Distortion THD VIN=1.6Vrms,BW=10 to 22kHz - 0.00013 - % 

Output Noise VNO Rg=0Ω, A-weight - -124 
(0.63μ) - dBV 

(Vrms) 
Channel Separation CS Rg=0Ω - -120 -80 dB 

 
■LOGIC CONTROL CHARACTERISTICS (Ta=25°C unless otherwise specified) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

High Level Input Voltage VIH ADR terminal 
VDD≥2V 0.7*VDD - VDD V 
VDD<2V 0.8*VDD - VDD V 

Low Level Input Voltage VIL ADR terminal 
VDD≥2V 0 - 0.3*VDD V 
VDD<2V 0 - 0.2*VDD V 
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■TEST CIRCUIT 
 ICC, ICC_SD, IEE, IEE_SD, IDD                                 RIN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 THD 
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 VNO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 CS 
 EX) Input=InB -> Measure=OutA 
  Input=InA -> Measure=OutB 
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■TERMINAL DESCRIPTION 

PIN NO. SYMBOL FUNCTION EQUIVALENT CIRCUIT VOLTAGE 

A1 
 

C1 

InB 
 

InA 

Bch Input 
 

Ach Input 

 

- 
 
- 

 
A2 

 
B2 

 
C3 

 
D1 

 

RefB1 
 

RefB2 
 

RefA1 
 

RefA2 

Bch Reference Voltage 1 
 

Bch Reference Voltage 2 
 

Ach Reference Voltage 1 
 

Ach Reference Voltage 2  

- 
 
- 
 
- 
 
- 

 
A3 

 
B3 

 
D2 

 
ADR 

 
TEST 

 
SCL 

Chip address 
setting terminal 

 
TEST terminal 

 
I2C Clock terminal 

 

 
- 
 
- 
 
- 

A4 
 

C4 

OutB 
 

OutA 

Bch Output 
 

Ach Output 

 

- 
 
- 

D3 SDA 
I2C Data Input / 

Acknowledge Output 
terminal 

 

- 

RefA1, RefA2
RefB1, RefB2

V+

V-

1kΩ

OutA
OutB

V+

V-

V+

DGND

AREFV-

InA
InB

V+

DGND
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■APPLICATION CIRCUIT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* The NJU72315 inputs terminals can be directly connected without input capacitor (CIN) if the output DC offset voltage of the 
front devices is small. 
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TIMING ON THE I2C BUS (SDA, SCL) 
 
 
 
 
 
 
 
 
 
 
 
CHARACTERISTICS OF I/O STAGES FOR I2C BUS (SDA, SCL) 

I2C BUS Load Conditions 
STANDARD MODE: Pull up resistance 3.9kΩ (Connected to +3.3V), Load capacitance 200pF (Connected to GND) 
FAST MODE:   Pull up resistance 3.9kΩ (Connected to +3.3V), Load capacitance 50pF (Connected to GND) 

PARAMETER SYMBOL 
Standard mode Fast mode 

UNIT 
MIN. MAX. MIN. MAX. 

Low Level Input Voltage 
VDD≥2V 

VIL 
0 0.3*VDD 0 0.3*VDD 

V 
VDD<2V 0 0.2*VDD 0 0.2*VDD 

High Level Input Voltage 
VDD≥2V 

VIH 
0.7*VDD VDD 0.7*VDD VDD 

V 
VDD<2V 0.8*VDD VDD 0.8*VDD VDD 

Low Level output voltage (3mA at SDA pin) VOL 0 0.4 0 0.4 V 
Input current each I/O pin with an input voltage 
between 0.1VDD and 0.9VDDmax 

Ii -10 10 -10 10 µA 

 
CHARACTERISTICS OF BUS LINES (SDA, SCL) FOR I2C BUS DEVICES 

PARAMETER SYMBOL 
Standard mode Fast mode 

UNIT 
MIN. TYP. MAX. MIN. TYP. MAX. 

SCL clock frequency fSCL - - 100 - - 400 kHz 
Hold time (repeated) START condition. tHD:STA 4.0 - - 0.6 - - µs 
Low period of the SCL clock tLOW 4.7 - - 1.3 - - µs 
High period of the SCL clock tHIGH 4.0 - - 0.6 - - µs 
Set-up time for a repeated START condition tSU:STA 4.7 - - 0.6 - - µs 
Data hold time tHD:DAT 0 - - 0 - - µs 
Data set-up time  tSU:DAT 250 - - 100 - - ns 
Rise time of both SDA and SCL signals tr - - 1000 - - 300 ns 
Fall time of both SDA and SCL signals tf - - 300 - - 300 ns 
Set-up time for STOP condition tSU:STO 4.0 - - 0.6 - - µs 
Bus free time between a STOP and START condition tBUF 4.7 - - 1.3 - - µs 
Capacitive load for each bus line Cb - - 400 - - 400 pF 
Noise margin at the Low Level VnL 0.5 - - 0.5 - - V 
Noise margin at the High Level  VnH 1 - - 1 - - V 

Cb  ; total capacitance of one bus line in pF. 

SDA 

tf 

tHD:STA 
tLOW 

tr 

tHD:DAT tHIGH 

tf tSU:DAT 

S 
tSU:STA 

tHD:STA 

tSU:STO 

Sr 

tr 
tBUF 

P S 

SCL 
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 RECOMMENDED POWER-UP SEQUENCE 
The NJU72315 should be used under the condition that potential V- terminals are always the lowest potential.  
Turn on VDD power supply first. 
It is recommended that V- power supply turns on before or just same time that V+ power supply turns on. 
Make sure to operate on the condition of V+ > VDD when it operates. 
 



VDD (D4pin)

SCL/SDA
(D2pin/D3pin)

10msec

t

V+ (C2pin)

V- (B1pin)

t
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 DEFINITION OF I2C REGISTER 
 Note) Please don't send except specified data for avoiding an incorrect operation. 
 
I2C BUS FORMAT 
         MSB                  LSB       MSB                  LSB       MSB                 LSB 

S Slave Address A Select Address A Data A P 

1bit             8bit             1bit              8bit             1bit              8bit             1bit    1bit 
         S: Starting Term 
         A: Acknowledge Bit 
         P: Ending Term 
 
SLAVE ADDRESS 

MSB       LSB 

1 0 0 0 0 0 ADR 0  

1 0 0 0 0 0 0 0 80H 

1 0 0 0 0 0 1 0 82H 

 
CONTROL REGISTER TABLE  

The select address sets each function. 
The auto increment function cycles the select address as follows. 
00H01H02H00H 

 

<Write Mode> 
 MSB       LSB 

Select 
Address 

Data 
D7 D6 D5 D4 D3 D2 D1 D0 

00H Ach Volume Z/C SS 

01H Bch Volume 0 0 

02H Z/C Timer AB Cont SD SS_CLK TEST 

                                      
CONTROL REGISTER DEFAULT VALUE 

  Control register default value is all “0”. 
 

 MSB       LSB 

Select 
Address 

Data 
D7 D6 D5 D4 D3 D2 D1 D0 

00H 0 0 0 0 0 0 0 0 

01H 0 0 0 0 0 0 0 0 

02H 0 0 0 0 0 0 0 0 
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 DEFINITION OF RESISTOR 
♦ Volume:  0 to -62dB / 2dB step. Each volume is controlled independently 
♦ Z/C:   Zero Cross Detection circuit ON/OFF setting. Zero-crossing function is to change gain settings on a zero-crossing 

of the input signal, and provides for reducing audible noise emanating during gain adjustments. 
♦ SS:   Soft-Step circuit ON/OFF setting. Soft-step function is to change gain settings step by step, and provides for 

reducing zipper noise during gain adjustments. 
 

 MSB       LSB 

Select 
Address 

Data 
D7 D6 D5 D4 D3 D2 D1 D0 

00H Ach Volume Z/C SS 

01H Bch Volume 0 0 
 
< Ach Volume / Bch Volume Setting > 

Data Setting D7 D6 D5 D4 D3 D2 
0 0 0 0 0 0 Mute(*) 
0 1 1 0 0 0 0 dB 
0 1 1 0 0 1 -2 dB 
0 1 1 0 1 0 -4 dB 
0 1 1 0 1 1 -6 dB 
0 1 1 1 0 0 -8 dB 
0 1 1 1 0 1 -10 dB 
0 1 1 1 1 0 -12 dB 
0 1 1 1 1 1 -14 dB 
1 0 0 0 0 0 -16 dB 
1 0 0 0 0 1 -18 dB 
1 0 0 0 1 0 -20 dB 
1 0 0 0 1 1 -22 dB 
1 0 0 1 0 0 -24 dB 
1 0 0 1 0 1 -26 dB 
1 0 0 1 1 0 -28 dB 
1 0 0 1 1 1 -30 dB 
1 0 1 0 0 0 -32 dB 
1 0 1 0 0 1 -34 dB 
1 0 1 0 1 0 -36 dB 
1 0 1 0 1 1 -38 dB 
1 0 1 1 0 0 -40 dB 
1 0 1 1 0 1 -42 dB 
1 0 1 1 1 0 -44 dB 
1 0 1 1 1 1 -46 dB 
1 1 0 0 0 0 -48 dB 
1 1 0 0 0 1 -50 dB 
1 1 0 0 1 0 -52 dB 
1 1 0 0 1 1 -54 dB 
1 1 0 1 0 0 -56 dB 
1 1 0 1 0 1 -58 dB 
1 1 0 1 1 0 -60 dB 
1 1 0 1 1 1 -62 dB 
1 1 1 1 1 1 Mute 

      (*)Default Setting 
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< Z/C Setting > 
Data Setting D1 

0 Zero Cross Detection Circuit ON(*) 
1 Zero Cross Detection Circuit OFF 

 
< SS Setting > 

Data Setting D0 
0 Soft-Step Circuit ON(*) 
1 Soft-Step Circuit OFF 

       (*)Default Setting 
 
Note) Select SS control data setting after power supply just turned ON. Select it when volume setting is "MUTE" except to 

select it after power supply just turned ON. 
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♦ Z/C Timer:  Select Zero Cross Timeout setting. 
♦ AB Cont:   Select “the independent control” or “the Ach-Bch link control” of volume control method. 
♦ SD:         Shut down the analog block ON/OFF setting. 
♦ SS_CLK:   Divide the clock frequency setting for Soft-Step. 
♦ TEST:      For device check use only. 

 MSB       LSB 

Select 
Address 

Data 
D7 D6 D5 D4 D3 D2 D1 D0 

02H Z/C Timer AB 
Cont SD SS_CLK TEST 

 
 
< Z/C Timer Setting > 

Data Setting D7 D6 
0 0 OFF(*) 
0 1 Short 
1 0 Middle 
1 1 Long 

 
<AB Cont Setting > 

Data Setting D5 
0 Ach, Bch independent control(*) 
1 Ach-Bch link control 

 
<SD Setting > 

Data Setting D4 
0 Shutdown OFF(*) 
1 Shutdown ON (Note 1) 

(Note 1) The Zero Cross function does not operate at shutdown. Other functions operate. 
 
<SS_CLK Setting > 

Data Setting D3 D2 D1 
0 0 0 Initial(*) 
0 0 1 Initial / 2 
0 1 0 Initial / 4 
0 1 1 Initial / 8 
1 0 0 Initial / 16 
1 0 1 Initial / 32 
1 1 0 Initial / 64 
1 1 1 Initial / 128 

 
<TEST Setting > 

Data Setting D0 
0 Test Mode OFF(*) 
1 Test Mode ON (Note 2) 

        (*)Initial Setting 
(Note 2) For device check use only. Set “0” in usual. 
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■PACKAGE DIMENSIONS 
 

■EXAMPLE OF SOLDER PADS DIMENSIONS 
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■PACKING SPEC 
 

TAPING DIMENSIONS   
  

Feed direction

A

B

W
1

P1

P2 P0 φD0

E
F

W
φD1

T

K0

T2  

SYMBOL

A

B

D0

D1

E

F

P0

P1

P2

T

K0

W

W1

DIMENSION

2.25±0.05

2.25±0.05

1.5

0.5±0.1

1.75±0.1

3.5±0.05

4.0±0.1

4.0±0.1

2.0±0.05

0.25±0.05

1.0±0.07

8.0±0.2

5.5

REMARKS

BOTTOM DIMENSION

BOTTOM DIMENSION

THICKNESS 0.1max

+0.1
0

 
  

REEL DIMENSIONS  
  

A

E

C D

B

W1

W
 

 
 
SYMBOL

A

B

C

D

E

W

W1

DIMENSION

φ180

φ 60

φ 13±0.2

φ 21±0.8

2±0.5

9

1.2

0
-1.5
+1
0

0
+0.3

 
 

  

TAPING STATE  
  

 
 

Feed direction

Sealing with covering tape

Empty tape

more than 40pitch

Devices

3000pcs/reel

Empty tape

more than 25pitch

Covering tape

reel more than 1 round
 

  

PACKING STATE  
Label

Put a reel into a box

Label

 

 Unit: mm 

Insert direction

(TE1)
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a：Temperature ramping rate : 1 to 4°C/s 
b：Pre-heating temperature 
             time 

: 150 to 180°C 
: 60 to 120s 

c：Temperature ramp rate : 1 to 4°C/s 
d：220°C or higher time : Shorter than 60s 
e：230°C or higher time : Shorter than 40s 
f：Peak temperature : Lower than 260°C 
g：Temperature ramping rate : 1 to 6°C/s 

 
 The temperature indicates at the surface of mold package. 

■RECOMMENDED MOUNTING METHOD 
 
INFRARED REFLOW SOLDERING METHOD 
 

*Recommended reflow soldering procedure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a b c 

e 

g 

150°C 

260°C 

Room Temp. 

f 

180°C 

230°C 
220°C d 
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 [ CAUTION ] 
 

1. New JRC strives to produce reliable and high quality semiconductors.  New JRC's semiconductors are intended for specific 
applications and require proper maintenance and handling. To enhance the performance and service of New JRC's 
semiconductors, the devices, machinery or equipment into which they are integrated should undergo preventative maintenance 
and inspection at regularly scheduled intervals. Failure to properly maintain equipment and machinery incorporating these 
products can result in catastrophic system failures 

 
2. The specifications on this datasheet are only given for information without any guarantee as regards either mistakes or 

omissions. The application circuits in this datasheet 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. 
All other trademarks mentioned herein are property of their respective companies. 

 
3. To ensure the highest levels of reliability, New JRC products must always be properly handled.  

The introduction of external contaminants (e.g. dust, oil or cosmetics) can result in failures of semiconductor products. 
 

4. New JRC offers a variety of semiconductor products intended for particular applications. It is important that you select the 
proper component for your intended application. You may contact New JRC's Sale's Office if you are uncertain about the 
products listed in this catalog. 

 
5. Special care is required in designing devices, machinery or equipment which demand high levels of reliability. This is 

particularly important when designing critical components or systems whose failure can foreseeably result in situations that 
could adversely affect health or safety. In designing such critical devices, equipment or machinery, careful consideration 
should be given to amongst other things, their safety design, fail-safe design, back-up and redundancy systems, and diffusion 
design. 

 
6. The products listed in the catalog may not be appropriate for use in certain equipment where reliability is critical or where the 

products may be subjected to extreme conditions. You should consult our sales office before using the products in any of the 
following types of equipment. 

 
Aerospace Equipment 
Equipment Used in the Deep sea 
Power Generator Control Equipment (Nuclear, Steam, Hydraulic) 
Life Maintenance Medical Equipment 
Fire Alarm/Intruder Detector 
Vehicle Control Equipment (airplane, railroad, ship, etc.) 
Various Safety devices 

 
7. New JRC's products have been designed and tested to function within controlled environmental conditions. Do not use 

products under conditions that deviate from methods or applications specified in this catalog. Failure to employ New JRC 
products in the proper applications can lead to deterioration, destruction or failure of the products. New JRC shall not be 
responsible for any bodily injury, fires or accident, property damage or any consequential damages resulting from misuse or 
misapplication of its products. Products are sold without warranty of any kind, either express or implied, including but not 
limited to any implied warranty of merchantability or fitness for a particular purpose. 

 
8. Warning for handling Gallium and Arsenic(GaAs) Products (Applying to GaAs MMIC, Photo Reflector). This Products uses 

Gallium(Ga) and Arsenic(As) which are specified as poisonous chemicals by law. For the prevention of a hazard, do not burn, 
destroy, or process chemically to make them as gas or power. When the product is disposed, please follow the related 
regulation and do not mix this with general industrial waste or household waste. 

 
9. The product specifications and descriptions listed in this catalog are subject to change at any time, without notice. 
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