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Analog Signal Input Monaural,  
Filter Less 3.0W Class-D Amplifier 

 
■ FEATURES (Typical value, Ta = 25°C) 
● Supply Voltage 1.8V to 5.5V 
● High Power (V+ = 5V, THD+N = 10%) 
   - RL = 8Ω 1.7W 
   - RL = 4Ω 3.0W 
● Output LC Filterless 
● Built-in Pop Noise Reduction (Turn on / Turn off) 
● Analog Differential Input / PWM Output 
● Low Supply Current (V+ = 3.6V) 2.7mA 
   - Standby Current 1μA max. 
● Overcurrent Protection Circuit 
● Thermal Shutdown Circuit 
● Undervoltage Lock Out circuit (UVLO) 
● Package HSOP8 

 
■ APPLICATIONS 
● Security Equipment 
● Portable Equipment 
● Portable Audio 

 
■ MONAURAL POWER AMPLIFIER VARIATION 
 
 
 
 
 
 

■ DESCRIPTION 
The NJU8759A is an analog signal input monaural filterless 
Class-D power amplifier. Operating voltage from 1.8V to 5.5V 
single supply can be used with 2-cell batteries. 
 

NJU8759A features Class-D operation with high output 
capability, is 1.7W output (8Ω load) and 3.0W output (4Ω load). 
The BTL output configuration can reduce the coupling 
capacitor. Furthermore, the output LC filterless architecture, 
which was not available in conventional Class-D, reduces 
external parts and PCB size. 
 

NJU8759A operates from a single power supply of 1.8 V and 
1 μA maximum standby current, and is ideal for small portable 
devices and portable audio devices, as well as alarm devices 
and security devices that require low power and high output. 
 

The NJU8759A is available in an 8-pin HSOP8 package with 
exposed pads for heat dissipation and a 1.45mm x 1.45mm 
wafer level package NJU8759WLC1 (see NJU8759 data 
sheet) for space saving devices. 
 
 

■ APPLICATION CIRCUIT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Part Number Description
NJU72060  0.5W Class-AB Amplifier
NJU7089  1.2W Output 1.8V Operate Class-AB Amplifier

NJU8759/A  3.0W Output 1.8V Operate Filter-Less Class-D Amplifier

C4=
0.1 μF

C3=
10 μF

C1=
0.47μF

C2=
0.47μF

ON/OFF Pop-Noise Reduction
1.8V Compatible Thresholds

UVLO

CTRL_LGC

OSC

INP

STBYB

VDD

VSS

OUTP

OUTN

VSSO

PWM

INN

OCP

TSD

C5=
1 nF

Analog Input
Single-end / Differential

Supply Voltage 
V+ = 1.8V to 5.5V

LC Filterless 
PWM Output

Standby Control
High: Active.
Low: Standby
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■ PIN CONFIGURATION 

   
PIN NO. NAME FUNCTION 

1 OUTP Positive output 
2 VDD Power supply 
3 STBYB Standby control 
4 INN Negative input 
5 INP Positive input 
6 VSS Analog GND 
7 OUTN Negative output 
8 VSSO Power GND 

 
Connect exposed pad to the GND.  

Exposed pad is electronically connected to the backside of the die, but cannot be function as GND. 
 
 
■ PRODUCT NAME INFORMATION 
 
 
 
 
 
 
 
■ ORDERING INFORMATION 

PRODUCT NAME PACKAGE RoHS HALOGEN- 
FREE 

TERMINAL  
FINISH MARKING WEIGHT 

 (mg) 
MOQ 
 (pcs) 

NJU8759AGM1 (TE1) HSOP8 Yes Yes Pure Sn 8759A 81 3000 
 
  

Exposed
Pad on

Underside

1

2

3

4

8

7

6

5

STBYB

VDD

OUTP

INN

VSSO

OUTN

VSS

INP

Top View

NJU8759A GM1 (TE1)

Part Number Package Taping Form
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■ ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL RATING UNIT 

Supply Voltage V+ 7 V 
Input Voltage VIN 0 to V+ V 
Load Resistance RL ≥ 3.6 Ω 
Power Dissipation (Ta = 25°C) 

PD 
2-Layer / 4-Layer (1) 

mW 
    HSOP8 620 / 1800 
Storage Temperature Tstg -40 to 125 °C 
Junction Temperature Tj 125 °C 

(1) 2-Layer: Mounted on glass epoxy board (76.2 mm × 114.3 mm × 1.6 mm: based on EIA/JEDEC standard, 2-Layer FR-4). 
4-Layer: Mounted on glass epoxy board (76.2 mm × 114.3 mm × 1.6 mm: based on EIA/JEDEC standard, 4-Layer FR-4).  
(For 4-layer: Applying 74.2 mm × 74.2 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.) 

 
 
■ RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL CONDITIONS VALUE UNIT 

Supply Voltage V+ VDD=V+, VSS = VSSO = GND 1.8 to 5.5 V 

Operating Temperature Topr   -40 to 105 °C 
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■ ELECTRICAL CHARACTERISTICS (V+ = 3.6V, Ta = 25°C, unless otherwise noted.) 
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT 

DC CHARACTERISTICS         

Standby Current IST   - - 1.0 μA 
Supply Current IQ   - 2.7 5.4 mA 
UVLO Detect Voltage VDDDET   1.1 1.4 1.7 V 
UVLO Hysteresis Voltage VDDHYS   - 0.05 - V 

Digital Input Voltage 
VIH   1.5 - VDD V 
VIL   0.0 - 0.3 V 

Pull Down Resistance RDWN STBYB pin - 100 - kΩ 
Input Resistance RIN INP, INN pin - 30 - kΩ 
Switching Frequency FOSC   100 250 395 kHz 
Turn On Time TON   10 16 40 ms 
Turn Off Time TOFF   10 16 40 ms 
Voltage Gain AV   17.5 18.0 18.5 dB 
Output Leakage Current (Standby) IOL VO = 3.6V or GND -1 - 1 μA 
Output Offset Voltage  
at Turn-On / Turn-Off VOS   - 1 - mV 

AC CHARACTERISTICS (RL = 8Ω, BW = 20Hz to 20kHz, fin = 1kHz, unless otherwise noted.)   

Output Power Po 
V+ = 5V, THD+N = 10%, RL = 8Ω - 1.7 - W 
V+ = 5V, THD+N = 10%, RL = 4Ω - 3.0 - W 

Output Power Efficiency η V+ = 5V, THD+N = 10%,  
RL = 8Ω+33μH - 93 - % 

Total Harmonic Distortion + Noise THD+N 
PO = 0.5W - 0.050 - % 
V+ = 5V, PO = 1.0W - 0.035 - % 

Supply Voltage Rejection Ratio PSRR fin = 217Hz, ripple = 200mVPP - -55 - dB 
Common-Mode Rejection Ratio CMRR fin = 217Hz, Vinc = 1VPP - -55 - dB 
Output Voltage Noise VNO A-weighting - 62 - μV 
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■ THERMAL CHARACTERISTICS 
PACKAGE SYMBOL VALUE UNIT 

Junction-to-Ambient Thermal Resistance 
θja 

2-Layer / 4-Layer (1) 
°C/W 

    HSOP8 160 / 57 
(1) 2-Layer: Mounted on glass epoxy board (76.2 mm × 114.3 mm × 1.6 mm: based on EIA/JEDEC standard, 2-Layer FR-4). 

4-Layer: Mounted on glass epoxy board (76.2 mm × 114.3 mm × 1.6 mm: based on EIA/JEDEC standard, 4-Layer FR-4).  
(For 4-layer: Applying 74.2 mm × 74.2 mm inner Cu area and a thermal via hole to a board based on JEDEC standard JESD51-5.) 

 
 
■ POWER DISSIPATION vs. AMBIENT TEMPERATURE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
■ TURN ON / TURN OFF SEQUENCE 
 
 
 
 
 
 
 
 
 
When STBYB is set to “High” in the TOFF, it shifts to Active mode immediately. 
 
 
■ TEST SYSTEM OF THE OUTPUT THD+N 
 
 
 
 
 
 
 
 
 
  

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0 25 50 75 100 125

Po
w

er
D

is
si

pa
tio

n
P D

[m
W

]

Ambient Temperature [°C]

Power Dissipation vs. Temperature

2-Layer

4-Layer

TON TOFF

STBYB

OUTP/OUTN

Turn-offTurn-on Active

NJU8759A AUX-0025 Filters
20kHz(AES17) THD METER

Evaluation Board Audio AnalyzerLPF



 

 

NJU8759A

 - 6 - Ver.1.0 
www.njr.com 

 

■ TYPICAL CHARACTERISTICS 
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■ TYPICAL CHARACTERISTICS 
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■ TYPICAL CHARACTERISTICS 
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■ TYPICAL CHARACTERISTICS 
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■ TYPICAL CHARACTERISTICS 
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■ APPLICATION NOTE  
DESCRIPTION 
The NJU8759A is an analog signal input monaural filterless Class-D power amplifier, features high output capability of 1.7W 
output (8Ω load) and 3.0W output (4Ω load). The BTL output configuration can reduce the coupling capacitor. Furthermore, the 
output LC filterless architecture reduces external parts and PCB size. Operating voltage is from 1.8V to 5.5V single supply, and 
can be used with 2-cell batteries. 
 
Figure 1-1 shows the NJU8759A block diagram. The NJU8759A consists of a Class-D amplifier, an undervoltage lockout, a 
thermal shutdown and overcurrent protections. 
 

 
Figure 1-1 the NJU8759A block diagram 

 
FUNCTIONAL DESCRIPTION 
Audio Input Signals 
Differential analog signals are input into INP and INN as Figure 2-1 (a). The voltage gain is shown by 
 A୚ = V୓୙୘୔ − V୓୙୘୒V୍୒୔ − V୍୒୒ = 18dB 
 

In case of a single-ended input signal application, an analog signal is input into INP as Figure 2-1 (b).  
Input the INP signal with twice the amplitude of the differential application. 
 
 

         
 

(a) Differential input signal application            (b) Single-ended input signal application 
 

Figure 2-1 How to input audio signals 
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Input Signal Range 
The input signal voltage may cause some troubles over power supply voltage. So design the input signal voltage under 600mVrms. 
Also, same troubles may be caused in case of floating input pins. For preventing floating input pins, design former audio IC active 
mode before releasing NJU8759A standby mode, or connect 1MΩ pull-down resistors shown as Figure 2-2. 
 
 

 
 

Figure 2-2 How to prevent floating input pins 
 
Output Signals 
PWM signals are output from OUTP and OUTN. Connect a dynamic speaker between OUTP and OUTN. The NJU8759A does 
not require OUTPUT LC filters which a traditional Class-D amplifier needed. The output power is shown below. 
 

PO=
[AV(VINP − VINN)]2

RL
 [W] 

 
Input Coupling Capacitors 
The input capacitors and input resistors set a high-pass filter. Its corner frequency is given by 
 fେ = 12π × 30kΩ(typ. ) × C1

  

Although increasing the coupling capacitor constant improves low-frequency characteristics, pop noise tends to occur at startup. 
The recommended capacitor value is under 0.47μF. Sufficient evaluation is required when selecting 0.47μF or more. 
 
The NJU8759A operates cancelling output offset voltage during turn-on and turn-off time. If an audio signal is input during offset 
voltage cancellation, offset voltage cancellation will not be performed properly and pop noise may occur. For applications in which 
audio signals are input even during turn-on/turn-off, perform pop noise audition evaluation sufficiently. 
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Thermal Design 
The output power is restricted by maximum rating.  
Maximum package power dissipation at any ambient temperature is given by 
 Pୈ୑୅ଡ଼ = 125[°C] − Tୟ[°C]θ୨ୟ[°C W⁄ ]  

 
Where PDMAX: maximum power dissipation [W], Ta: ambient temperature [°C], θja: thermal resistance [°C/W] 
 
The IC power dissipation referred to Figure 2-3 is a difference between supply power and output power shown by  
 Pୈ = ൫Vା[V] × I୕[A]൯ − P୓[W] 
 
Design so that the IC power dissipation PD does not exceed the maximum package power dissipation PDMAX. 
For the power dissipation and thermal resistance of each package, refer to the absolute maximum ratings and thermal 
resistance in the data sheet. 
 
 
Ex.) Ta = 50°C, V+ = 5V, IQ = 560mA、PO = 2.5W、HSOP8-M1 package, 4-layer PCB 
 
Power dissipation   ]mW[300]W[5.2]mA[560]V[5PD   
 
Maximum package power dissipation PDMAX at Ta = 50°C 
 

PDMAX = 
125[°C] − 50[°C]

57[°C/W]  = 1300[mW] 
 
The power dissipation PD is within the maximum package power dissipation PDMAX. 
 

 

 
Figure 2-3 a power dissipation model 
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Standby Mode / Pop Noise Reduction at Turn-on/Turn-off 
The NJU8759A has a standby function at 1μA (max). In addition, the output pin is in high impedance during standby mode. Input 
the standby control signal into “STBYB” pin with 100kΩ pull down resistor. Figure 2-4 shows the timing chart of standby control. 
Place a capacitor of 1nF or more near the standby pin to remove noise in the control signal.  
 
The NJU8759A operates if "STBYB" voltage over High level digital voltage is applied and after turn-on time (16ms typ.), an audio 
signal is output. Even during turn-on, offset voltage cancel operation reduces pop noise.  
The NJU8759A shuts down if "STBYB" voltage under Low level digital voltage is applied and after turn-off time (16ms typ.), it 
goes to the standby mode. Even during turn-off, offset voltage cancel operation reduces pop noise. If the STBYB pin goes high 
level during the turn-off time, the standby state is released immediately and the audio signal is output.  
 
When the standby control is unnecessary, short the STBYB pin to VDD pin. However, since pop noise occurs at turn-on/turn-off, 
sufficient evaluation is required. 
 

 
Figure 2-4 Timing chart 

 
Undervoltage Lock Out (UVLO) 
When the power-supply voltage drops down under UVLO detecting voltage, OUTP and OUTN become high impedance. When 
the power-supply voltage increases to over UVLO detecting voltage summing hysteresis voltage, it restarts after the turn-on time. 
 
Overcurrent Protection 
The overcurrent protection operates at the condition of the following, and when enables, the OUTP and OUTN become “high 
impedance”. 
 

-Short between OUTP and OUTN pin 
- GND fault of OUTP pin 
- GND fault of OUTN pin 
- VDD fault of OUTP pin 
- VDD fault of OUTN pin 

 
Overcurrent protection status is not released automatically, it is released by applying a voltage below the Low level digital signal 
to the STBYB pin or turning off the power supply. To resume normal operation, apply a voltage below the Low level digital signal 
to the STBYB pin, check that it is not in an overcurrent state, and then restart the device. 
The detectable current and the period for the protection depend on the power supply voltage and temperature. And the 
overcurrent protector is not effective for a long term overcurrent but for an instantaneous accident. 
Continuous overcurrent may cause permanent damage to the NJU8759A. 
 
Thermal Shutdown 
When IC junction temperature is higher than detecting temperature, the OUTP and OUTN become high impedance. It restarts if 
IC junction temperature is lower than releasing temperature. 
 
  

TON TOFF

STBYB

OUTP/OUTN

Turn-offTurn-on Active
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EMI Restriction 
If it is necessary to restrict EMI, design the short traces from the amplifier to the speaker. If you need more restriction, design the 
short traces with ferrite beads shown as Figure 2-5. Figure 2-6 is the measurement result on equivalent VCCI CLASS-B 3m with 
100mm traces from the amplifier to the speaker. 
 

 
 

Figure 2-5 an EMI restriction model 
 

   
 

(a) Horizontal                                      (b) Vertical 
 

Figure 2-6 EMI result on equivalent VCCI CLASS-B 3m 
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PCB Layout 
Figure 2-7 shows an example for 4-layer PCB Layout around the NJU8759A. 
For VDD, VSSO, OUTP, and OUTN through which a large current flows, layout with the maximum width allowed by the wiring 
rules. The power supply of NJU8759A must operate stably against the sink or source current that is generated by the audio signal 
and the output stage. Chip ceramic capacitors are recommended for bypass capacitors between VDD and GND. It is 
recommended the 0.1μF capacitor sets near VDD, AGND and PGND pin for the restricting ripple. 
If the standby control signal is noisy, the standby mode may not be controlled properly. In such cases, a capacitor of 1nF or more 
placed near the IC to eliminate then noise of standby control signal. 
 
 
 
 

    
(a) 1st layer                                     (b) 2nd layer 

 

    
(C) 3rd layer                                    (d) 4th layer 

 
Figure 2-7 an example for 4-layer PCB Layout around the NJU8759A 

 

Place 0.1μF bypass capacitor as close to IC as possible 
VDD GND 
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Differential input application 
Input reverse phase signals to INP and INN.  

 

 
 

Figure 2-8 How to use Evaluation board (a differential input application) 
 
 
Single-ended input application 
Input the INP signal with twice the amplitude of the differential application. Connect INN to AC ground.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-9 How to use Evaluation board (a single-ended input application) 
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Differences between NJU8759WLC1 and NJU8759AGM1 
The NJU8759/A is available in the WCSP9 package, which has excellent space saving, and the HSOP8 package, which has 
excellent heat dissipation characteristics. Other than the package, there are the following differences, so please refer to the 
device selection according to the set specifications. 
 
Package / Block Diagram 

PRODUCT NAME  NJU8759WLC1  NJU8759AGM1 

Package WCSP9 HSOP8 

Pin Function 

   

   

Block Diagram       

 
 
ABSOLUTE MAXIMUM RATINGS / ELECTRICAL CHARACTERISTICS 

       NJU8759WLC1  NJU8759AGM1   
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNIT 

Power Dissipation (Ta = 25°C) PD 2-Layer / 4-Layer 640 / 1200 620 / 1800 mW 

Load Resistance RL   RL ≥ 3.4Ω RL ≥ 3.6Ω Ω 

Supply Voltage V+ 
RL ≥ 3.6Ω 1.8 to 5.5 1.8 to 5.5  V 
RL ≥ 3.4Ω 2.0 to 5.5 - V 

Operating Temperature Topr 
RL ≥ 3.6Ω -40 to 85 -40 to 105 °C 
RL ≥ 3.4Ω -40 to 80 - °C 

Output Offset Voltage  
at Turn-On / Turn-Off VOS V+ = 3.6V, Ta = 25°C -20 - 20 - 1 - mV 
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■ PACKAGE DIMENSIONS 
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■ EXAMPLE OF SOLDER PADS DIMENSIONS 

2
.
4

1
.
2
7

6
.
9
9

2.6

1.270.5

4.31  
 

<Solder pattern> 
 

1
.
2
7

2
.
7

0
.
8
7
5

0.2

0
.
2

2.9

4.31

6
.
9
9

0.50.771.27

 
 

<Metal mask> 

 
 
<Instructions for mounting> 

    Please note the following points when you mount HSOP-8 package IC because there is a standoff on the backside electrode. 
     (1) Temperature profile of lead and backside electrode. 
        It is necessary that both re-flow temperature profile of lead and backside electrode are higher than preset temperature.   
        When solder wet temperature is lower than lead/backside electrode temperature, there is possibility of defect mounting. 
 
     (2) Design of foot pattern / metal mask 
        Metal mask thickness of solder pattern print is more than 0.13mm. 
 
     (3) Solder paste 
        The mounting was evaluated with following solder paste, foot pattern and metal mask.   
        Because mounting might be greatly different according to the manufacturer and the product number even if the solder composition  
        is the same.    
        We will strongly recommend to evaluate mounting previously with using foot pattern, metal mask and solder paste. 
       

Solder paste composition 
Sn37Pb (Senju Metal Industry Co., Ltd:OZ7053-340F-C) 
Sn3Ag0.5Cu (Senju Metal Industry Co., Ltd:M705-GRN350-32-11) 

 

 
  

HSOP8 
Unit: mm 
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■ PACKING SPEC 
 

TAPING DIMENSIONS   
  

Feed direction

A

B

P2 P0

P1

φD0

φD1

E
F

W

T

K0

T2
 

SYMBOL

A

B

D0

D1

E

F

P0

P1

P2

T

T2

K0

W

DIMENSION

6.7±0.1

5.55±0.1

1.55±0.05

2.05±0.05

1.75±0.1

5.5±0.05

4.0±0.1

8.0±0.1

2.0±0.05

0.3±0.05

2.47

2.1±0.1

12.0±0.2

REMARKS

 
  

REEL DIMENSIONS  
  

A

E

C D

B

W

W1

 

 
 
SYMBOL

A

B

C

D

E

W

W1

DIMENSION

φ330±2

φ 80±1

φ 13±0.2

φ 21±0.8

2±0.5

13.5±0.5

17.5±1

 
 

  

TAPING STATE  
  

 
 

400mm MIN. 3000pcs/reel

Empty tape

500mm MIN.

Covering tape

400mm MIN.

Sealing with covering tape

Feed direction

Devices Empty tape

 

  

PACKING STATE  
Label

Put a reel into a box

Label

 
 
  

HSOP8 
Unit: mm 

Insert direction

(TE1)
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■ RECOMMENDED MOUNTING METHOD 
 
 INFRARED REFLOW SOLDERING PROFILE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
■ REVISION HISTORY 

DATE REVISION CHANGES 

August 31, 2020 Ver.1.0 Initial Release. 

 
  

a Temperature ramping rate 1 to 4°C/s 

b Pre-heating temperature 150 to 180°C 
Pre-heating time 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. 

180°C 

230°C 

a b c 

e 

g 

150°C 

260°C

Room 
Temp.

f 

220°C d 
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[ CAUTION ] 
 

1. NJR strives to produce reliable and high quality semiconductors.  NJR’s semiconductors are intended for specific applications and 
require proper maintenance and handling. To enhance the performance and service of NJR'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 property rights. 
All other trademarks mentioned herein are the property of their respective companies. 

 
3. To ensure the highest levels of reliability, NJR 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. NJR 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 NJR's Sale's Office if you are uncertain about the products listed in this 
datasheet. 

 
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 this datasheet 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, etc.)    
 Life Maintenance Medical Equipment 
 Fire Alarms / Intruder Detectors 
 Vehicle Control Equipment (Airplane, railroad, ship, etc.)  
 Various Safety Devices 

 
7. NJR'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 datasheet. Failure to employ the products in the proper 
applications can lead to deterioration, destruction or failure of the products. NJR shall not be responsible for any bodily injury, fires 
or accident, property damage or any consequential damages resulting from misuse or misapplication of the products. The 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). These products use 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 of, 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 datasheet are subject to change at any time, without notice. 
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