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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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GaAs  MES  FET

NE76000
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N-CHANNEL  GaAs  MES  FET
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Printed in Japan

FEATURES
• Low noise figure

NF = 1.6 dB TYP. at f = 12 GHz

• High associated gain

Ga = 9.0 dB TYP. at f = 12 GHz

• Gate length:  Lg = 0.3 Pm

• Gate width:  Wg = 280 Pm

ABSOLUTE  MAXIMUM  RATINGS  (T A = 25 qqqqC)
Drain to Source Voltage VDS 5.0 V

Gate to Source Voltage VGS ð3.0 V

Gate to Drain Voltage VGD ð5.0 V

Drain Current ID IDSS mA

Total Power Dissipation Ptot 500*1 mW

Channel Temperature Tch 175 qC

Storage Temperature Tstg ð65 to +175 qC

Thermal Resistance Rth(c-a) 190 qC/W
*1 :  TA = 100 qC

 Ptot for chip mounted on a copper heat sink.

ELECTRICAL  CHARACTERISTICS  (T A = 25 qqqqC)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS

Gate to Source Leak Current IGSO 10 PA VGS = ð4 V

Saturated Drain Current IDSS 15 30 50 mA VDS = 3 V, VGS = 0 V

Gate to Source Cutoff Voltage VGS(off) ð0.5 ð0.8 ð3.0 V VDS = 3 V, ID = 100 PA

Transconductance gm 30 40 70 mS VDS = 3 V, ID = 10 mA

Noise Figure NF 1.6 1.8 dB VDS = 3 V, ID = 10 mA

Associated Gain Ga 8.0 9.0 dB f = 12 GHz

CHIP  DIMENSIONS  (Unit: PPPPm)
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TYPICAL  CHARACTERISTICS  (T A = 25 qqqqC)
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S-Parameters
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Note: S-parameters include bond wires.

Gate : Total 2 wire(s), 1 per bond pad, 0.0139” (354 Pm) long each wire.

Drain : Total 2 wire(s), 1 per bond pad, 0.0115” (291 Pm) long each wire.

Source : Total 4 wire(s), 2 per side, 0.0066” (168 Pm) long each wire.

Wire : 0.0007” (17.8 Pm) Diameter, Gold.

MAG  AND  ANG

VDS = 3 V, ID = 10 mA

FREQUENCY(GHz) S11 S21 S12 S22 K MAG
0.05 0.99 ð1 3.32 180 0.001 89 0.68 ð1 .15 35.2
0.10 0.99 ð2 3.30 179 0.002 87 0.68 ð1 .10 32.2
0.20 0.99 ð3 3.29 178 0.004 86 0.68 ð2 .10 29.2
0.50 0.99 ð7 3.28 175 0.009 85 0.68 ð3 .05 25.6
1.0 0.99 ð14 3.27 169 0.02 81 0.67 ð8 .05 21.9
2.0 0.99 ð27 3.19 158 0.04 74 0.67 ð16 .08 19.1
3.0 0.97 ð39 3.08 148 0.06 66 0.66 ð23 .13 17.3
4.0 0.95 ð50 2.95 138 0.07 59 0.64 ð30 .18 16.1
5.0 0.92 ð61 2.81 129 0.09 51 0.62 ð36 .24 15.2
6.0 0.89 ð70 2.67 120 0.09 47 0.60 ð42 .30 14.5
7.0 0.87 ð78 2.55 113 0.10 41 0.59 ð47 .34 13.9
8.0 0.86 ð87 2.45 104 0.11 36 0.58 ð53 .38 13.5
9.0 0.83 ð96 2.33 97 0.11 30 0.57 ð58 .45 13.1

10.0 0.81 ð104 2.24 90 0.12 29 0.57 ð63 .45 12.7
11.0 0.80 ð112 2.16 83 0.13 23 0.56 ð68 .48 12.3
12.0 0.77 ð120 2.08 76 0.13 19 0.56 ð73 .52 12.0
13.0 0.75 ð128 2.00 70 0.13 16 0.55 ð77 .56 11.9
14.0 0.74 ð135 1.93 63 0.13 12 0.55 ð81 .59 11.6
15.0 0.73 ð141 1.85 58 0.13 9 0.55 ð85 .62 11.4
16.0 0.72 ð147 1.80 53 0.13 6 0.55 ð88 .65 11.3
17.0 0.71 ð152 1.73 47 0.13 5 0.55 ð91 .72 11.3
18.0 0.70 ð155 1.65 43 0.13 3 0.55 ð94 .80 11.0
19.0 0.69 ð159 1.57 38 0.12 2 0.55 ð96 .97 11.1
20.0 0.68 ð162 1.53 35 0.12 4 0.55 ð99 .99 11.0
21.0 0.67 ð166 1.49 30 0.12 5 0.55 ð102 1.02 10.0
22.0 0.67 ð171 1.46 26 0.12 4 0.55 ð107 1.09 9.3
23.0 0.65 ð176 1.41 21 0.12 5 0.55 ð111 1.13 8.7
24.0 0.64 178 1.39 16 0.12 5 0.55 ð116 1.08 8.9
25.0 0.63 171 1.32 11 0.12 5 0.55 ð120 1.17 7.9
26.0 0.62 164 1.29 7 0.12 4 0.55 ð123 1.18 7.6
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NOISE  PARAMETERS

VDS = 3.0 V

ID = 10 mA

<*opt. vs. frequency>
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<Noise Parameter>

Freq. NFmin. Gain *opt.

(GHz) (dB) (dB) MAG. ANG.(deg.)

2.0 0.65 18.0 0.76 25 0.63

4.0 0.70 14.5 0.70 45 0.49

6.0 0.85 12.5 0.64 65 0.41

8.0 1.10 11.0 0.60 83 0.36

10.0 1.30 9.9 0.56 99 0.32

12.0 1.60 9.0 0.52 114 0.27

14.0 1.90 8.2 0.49 125 0.23

16.0 2.20 7.5 0.48 135 0.20

18.0 2.50 7.0 0.47 145 0.18

*opt. includes bond wired.

Bond wires used during testing.  Wire:  0.0007” (17.8 Pm) Diameter, Gold.

Gate: 2 wires total, 1 per bond pad, 0.0139” long each wire.

Drain: 2 wires total, 1 per bond pad, 0.0115” long each wire.

Source: 4 wires total, 2 per side, 0.0066” long each wire.

Rn/50
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CHIP  HANDLING

DIE  ATTACHMENT

Die attach operation can be accomplished with Au-Sn (within a 300 °C ð10 s) performs in a forming gas

environment.

Epoxy die attach is not recommend.

BONDING

Bonding wires should be minimum length, semi hard gold wire (3-8 % elongation) 20 microns in diameter.

Bonding should be performed with a wedge tip that has a taper of approximately 15 %.  Bonding time should be

kept to minimum.

As a general rule, the bonding operation should be kept within a 280 °C, 2 minutes for all bonding wires.

If longer periods are required, the temperature should be lowered.

PRECAUTIONS

The user must operate in a clean, dry environment.  The chip channel is glassivated for mechanical protection

only and does not preclude the necessity of a clean environment.

The bonding equipment should be periodically checked for sources of surge voltage and should be properly

grounded at all times.  In fact, all test and handling equipment should be grounded to minimize the possibilities of

static discharge.

Avoid high static voltage and electric fields, because this device is GaAs field effect transistor with shottky barrier

gate.

Caution

The Great Care must be taken in dealing with the devices in this guide.
The reason is that the material of the devices is GaAs (Gallium Arsenide), which is
designated as harmful substance according to the law concerned.
Keep the law concerned and so on, especially in case of removal.
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No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.
NEC devices are classified into the following three quality grades:
"Standard", "Special", and "Specific". The Specific quality grade applies only to devices developed based on
a customer designated "quality assurance program" for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

   Standard: Computers, office equipment, communications equipment, test and measurement equipment,
                      audio and visual equipment, home electronic appliances, machine tools, personal electronic
                      equipment and industrial robots
    Special:   Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
                  systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
                  for life support)
   Specific:  Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
                  support systems or medical equipment for life support, etc.
The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.
Anti-radioactive design is not implemented in this product.  
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