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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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For the purposes of maintaining up-to-date information, the contents of this document are subject to 
change without notice. 
This document outlines general applications for this product.  The application circuits and circuit 
constants provided in this document are simply examples and should not be used for mass production 
design.  Be aware also that there is no intention to standardize the restrictions and characteristics of 
these application circuits. 
The characteristics of high-frequency devices in particular vary depending on the external components 
and mounting pattern used. 
Customers are requested to confirm all characteristics when designing a system based in part or wholly 
on the information in this document. 
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Teflon is a trademark owned by E.I. du Pont de Nemours and Company., U.S.A. 

 

The information in this document is current as of November, 2008. The information is subject to 
change without notice.  For actual design-in, refer to the latest publications of NEC Electronics data 
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products.  Not 
all products and/or types are available in every country.  Please check with an NEC Electronics sales 
representative for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without the prior     
written consent of NEC Electronics.  NEC Electronics assumes no responsibility for any errors that may 
appear in this document.
NEC 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 NEC Electronics products listed in this document 
or any other liability arising from the use of such products.  No license, express, implied or otherwise, is 
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of a customer's equipment shall be done under the full 
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by 
customers or third parties arising from the use of these circuits, software and information.
While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, 
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely.  To 
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC 
Electronics products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment and anti-failure features.
NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and 
"Specific".  
The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application.  The recommended applications of an NEC 
Electronics product depend on its quality grade, as indicated below.  Customers must check the quality grade of 
each NEC Electronics product before using it in a particular application. 

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC 
Electronics data sheets or data books, etc.  If customers wish to use NEC Electronics products in applications 
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to 
determine NEC Electronics' willingness to support a given application.

(Note)

•

•

•

•

•

•

M8E  02. 11-1

(1)

(2)

"NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its 
majority-owned subsidiaries.
"NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as 
defined above).

Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.
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).
Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

"Standard":

"Special":

"Specific":
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RF performance over frequency 
(f = 380 to 2 700 MHz, VDS = 28 V) 

  

 
 

Evaluation Data on NE55410GR 
 

Frequency (MHz) Single-stage Two-stage Application 

 2 W (Q1) 10 W (Q2) 2 W + 10 W (Q1 + Q2)  

380 to 470 N/A Available N/A TETRA, Radio 

470 to 770 Available Available N/A TV transmitter, IMT-AD 

840 to 960 N/A Available Available GSM, EDGE, N-CDMA 

870 to 890 N/A N/A Available W-CDMA, cdma2000 

1 422 to 1 437 N/A N/A Available Automatic Meter Reading 

1 500 to 1 530 N/A N/A Available DCS 

1 805 to 1 880 N/A N/A Available GSM1800, DCS, EDGE 

1 900 to 2 020 Available Available Available GSM1900, PHS, EDGE 

2 090 to 2 190 Available Available Available W-CDMA, cdma2000 

2 305 to 2 370 Available Available Available WiMAX, Wibro, IMT-AD 

2 535 to 2 605 N/A N/A Available WiMAX, PHS 

2 500 to 2 700 Available Available Available WiMAX 

 

10 W (Q2) 
Single-stage 
Evaluation circuit 

2 W+10 W (Q1+Q2) 
Two-stage amplifier 
Evaluation circuit 

Various data available 
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Single-stage Evaluation Board Data 
 
 

RF Data on NE55410GR for 380 to 470 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
 

Frequency P-1 dB ηd PAE GL  Frequency P-1 dB ηd PAE GL 

(MHz) (dBm) (%) (%) (dB)  (MHz) (dBm) (%) (%) (dB) 

380 40.72 57.05 56.91 27.21  430 39.77 64.33 64.16 26.86 

390 40.51 58.11 58.01 28.63  440 39.35 64.59 64.38 25.90 

400 39.89 56.50 56.41 28.97  450 38.89 64.38 64.12 24.92 

410 39.52 56.42 56.32 28.56  460 38.66 66.91 66.55 23.83 

420 39.20 56.58 56.46 27.77  470 38.09 67.63 67.16 22.64 

430 39.77 64.33 64.16 26.86       

 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

20 25 30 35 40 45

Output Power (dBm) 

   
   

G
ai

n 
(d

B
) 

0

10 

20

30

40

50

60

70

80

90

D
ra

in
 E

ffi
ci

en
cy

 (
%

) 

380 MHz 
390 MHz 
400 MHz 
410 MHz 
420 MHz 
430 MHz 

Gain, Drain Efficiency vs. Output Power  
(380 to 430 MHz) 

ηd 

Gain 

Gain, Drain Efficiency vs. Output Power  
(430 to 470 MHz) 

Gain 

16

18

20

22

24

26

28

30

32

34

20 25 30 35 40 45 

Output Power (dBm) 

   
   

G
ai

n 
(d

B
) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

D
ra

in
 E

ffi
ci

en
cy

 (
%

) 

430 MHz
440 MHz
450 MHz
460 MHz
470 MHz

ηd 



 

Evaluation Board Information PU10712EJ01V0EB 6 

S-parameter on NE55410GR for 380 to 470 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
 

NE55410GR Board Information for 380 to 470 MHz 
(VDS = 28 V, IDset (Q1) = 100 mA) 

Single-stage Amplifier (Q1 Only) 

 

RF in RF out

22 μF 0.22 μF 
Vg Vd 

0.22 μF 22 μF

14.7 nH // 247 pF 10 Ω 2.2 kΩ 

68 nH 

8 pF 150 pF
NE55410GR 

(Q2) 

PICTURE OF EVALUATION BOARD

EVALUATION CIRCUIT 

Symbol Width (mm) Length (mm)

TL1 2.1 4.0 

TL2 2.1 4.0 

TL3 2.1 3.0 

TL4 2.1 3.0 

TL5 2.1 19.0 

TL6 2.1 21.0 

TL7 2.1 10.0 

TL8 2.1 11.5 

TL9 2.1 7.0 

TL10 2.1 6.5 

TL11 2.1 19.0 

TL12 2.1 18.0 

 

6 1 8 9 11 13 16 (Back side) 

S

NE55410GR

(open) 
7 

15 

12 

3
4
5

10 

Q1 

Q2 
S 

S 
68 nH 

10 Ω 

2.2 kΩ 22 μF 

1-8 pF 

TL5 TL6 
TL8 TL9 TL10 TL12

RFout

47 pF 

TL3 TL7 

8 pF 

TL4 

0.22μF 

TL11

(open) 
(open) 

14 

TL1 TL2 

1-8 pF 

RFin 

Vg 

(open) 

2

Vd

68 nH

150 pF

1-8 pF 1-8 pF

14.7 nH 

14.7 nH 

22 μF0.22 μF

material : TeflonTM 
εr : 2.6 
thickness : 0.8 mm 

10 W 

port1 port2EC-NE55410GR 
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RF Data on NE55410GR for 470 to 770 MHz 
(VDS = 28 V, IDset (Q1) = 20 mA) 

Single-stage Amplifier (Q1 Only) 

 

 

Frequency P-1 dB ηd PAE GL 

(MHz) (dBm) (%) (%) (dB) 

470 33.68 28.42 27.56 16.19 

520 34.19 33.98 33.25 17.72 

570 34.89 42.07 40.98 17.08 

620 33.69 43.98 42.77 16.68 

670 34.47 54.02 52.48 16.52 

720 34.49 57.61 56.20 17.23 

770 34.18 48.67 47.49 17.22 

 

 

Gain, Drain Efficiency vs. Output Power 
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RF Data on NE55410GR for 470 to 770 MHz 
(VDS = 28 V, IDset (Q1) = 25 mA) 

Single-stage Amplifier (Q1 Only) 
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S-parameter on NE55410GR for 470 to 770 MHz 
(VDS = 28 V, IDset (Q1) = 20 mA) 

Single-stage Amplifier (Q1 Only) 

 
 

NE55410GR Board Information for 470 to 770 MHz 
(VDS = 28 V, IDset (Q1) = 20 mA) 

Single-stage Amplifier (Q1 Only) 

 

PICTURE OF EVALUATION BOARD

EVALUATION CIRCUIT 

6 1 8 9 111316 (Back side) 
S

NE55410GR

(open) 

7 

15 

12

10 

Q1

Q2
S

S

100 nH 

56 Ω 

2.2 kΩ 10 μF 

TL5 TL6 TL10 TL11 TL12
RFout

20 pF 

TL3 TL9 

7.2 pF 

TL4 

0.22 μF

TL13

(open) 
14 

TL1 TL2 

5.0 pF 

RFin 

Vg 

(open) 

Vd

570 nH 

150 pF 

1.0 pF 1.5 pF

100 μF0.22 μF

TL7 

5.0 pF

TL8 

5.2 pF 

TL14

3
4
5

2

(open) 

4.7 Ω 
3.9 nH

material : FR4 
εr : 4.6 
thickness : 0.8 mm 

RF in 

 
RF out

 
20 pF 

56 Ω 

0.22 μF 

2.2 k Ω 
100 nH 

Vg (2 W) Vd (2 W) 
0.22 μF 100 μF

NE55410GR (Q1)

10 μF 

4.7 Ω 

5 pF 

5 pF 3.9 nH150 pF 

port1 port2EC-NE55410GR 

2 W 

Symbol Width (mm) Length (mm)

TL1 1.7 1.5 

TL2 1.7 2.0 

TL3 1.7 2.0 

TL4 1.7 1.0 

TL5 1.7 23.0 

TL6 1.7 7.0 

TL7 1.7 1.0 

TL8 1.7 24.5 

TL9 1.7 7.0 

TL10 2.4 5.5 

TL11 1.7 3.0 

TL12 1.7 20.5 

TL13 1.7 36.0 

TL14 1.7 7.0 
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Impedance Information on 470 to 770 MHz 

(VDS = 28 V, IDset (Q1) = 20 mA) 
Single-stage Amplifier (Q1 Only) 

 
 

EC-NE55410GR 

2 W Output
matching

Input 
matching 

   Z02L Z02S  50 Ω 50 Ω 

Z02S Z02L
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RF Data on NE55410GR for 470 to 770 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
Frequency P-1 dB ηd PAE GL 

(MHz) (dBm) (%) (%) (dB) 

470 40.28 43.57 43.21 21.71 

520 40.83 50.52 50.15 22.31 

570 41.10 59.01 58.55 22.10 

620 40.66 65.11 64.55 21.62 

670 39.96 65.99 65.32 21.10 

720 38.23 61.38 60.80 21.21 

770 37.08 52.13 51.62 21.17 
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RF Data on NE55410GR for 470 to 770 MHz 
(VDS = 28 V, IDset (Q2) = 90 mA) 

Single-stage Amplifier (Q2 Only) 
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S-parameter on NE55410GR for 470 to 770 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
 

NE55410GR Board Information for 470 to 770 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 

PICTURE OF EVALUATION BOARD

EVALUATION CIRCUIT 

RF in RF out 

20 pF 30 Ω 

0.22 μF 

2.2 kΩ 82 nH 10 pF 150 pF

Vg  
(10 W) 

Vd 
(10 W) 

0.22 μF 100 μF

NE55410GR
(Q2) 

10 μF

2 pF 

2 pF

TL2 TL8 TL9 

2 pF 2.0 pF 4.7 pF 2.0 pF 2 pF 
2 pF 4.2 pF 1 pF

2
3
4
5

NE55410GR

7 

10 

S

131611

TL11
TL7TL1 TL3 TL4 TL5 TL6 

14 

15 

Q2 TL10 TL12 TL13 TL14 TL15

port1 port2EC-NE55410GR 

10 W 

material : FR4 
εr : 4.6 
thickness : 0.8 mm 

Symbol Width (mm) Length (mm)

TL1 1.7 4.5 

TL2 1.7 2.0 

TL3 1.7 11.0 

TL4 1.7 2.0 

TL5 1.7 20.0 

TL6 1.7 14.5 

TL7 1.7 2.0 

TL8 1.7 8.0 

TL9 1.7 7.0 

TL10 2.4 5.5 

TL11 1.7 21.5 

TL12 1.7 3.0 

TL13 1.7 19.0 

TL14 1.7 16.0 

TL15 1.7 7.0 

 

6 1 8 9 (Back side) 

(open) 12
Q1

S

S
82 nH 

30 Ω 

2.2 kΩ 10 μF 

RFout

20 pF 

0.22 μF 
(open) 

(open) 

RFin 

Vg 

(open) 

Vd 

570 nH

150 pF

100 μF0.22 μF
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Impedance Information on 470 to 770 MHz 

(VDS = 28 V, IDset (Q2) = 100 mA) 
Single-stage Amplifier (Q2 Only) 

 
 

EC-NE55410GR 

10W Output
matching

Input 
matching 

  Z10L Z10S  50 Ω 50 Ω 

Z10LZ10S 
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RF Data on NE55410GR for 835 to 895 MHz 
(VDS = 29 V, IDset (Q2) = 75 to 115 mA) 

Single-stage Amplifier (Q2 Only) 

 
Frequency P-1 dB ηd PAE GL 

(MHz) (dBm) (%) (%) (dB) 

835 40.66 64.96 64.35 21.30 

855 40.25 62.34 61.75 21.40 

865 39.90 60.53 59.98 21.45 

875 39.73 58.57 58.02 21.44 

895 39.51 56.00 55.46 21.30 

 

 

IM3 vs. Average Output Power 

f = 865 MHz,1.25 MHz spacing 

Gain, Drain Efficiency vs. Output Power
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IDset (Q2) dependence

IM3 

Average Output Power (dBm) 
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RF Data on NE55410GR for 1 900 to 2 020 MHz 
(VDS = 28 V, IDset (Q1) = 20 mA, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q1, Q2) 

 
 

Frequency P-1 dB ηd PAE GL  Frequency P-1 dB ηd PAE GL 

(MHz) (dBm) (%) (%) (dB)  (MHz) (dBm) (%) (%) (dB) 

1 900 35.75 51.98 50.26 15.78  1 900 40.55 45.34 42.54 13.02 

1 930 35.64 52.67 51.00 15.99  1 930 40.76 48.38 45.54 13.33 

1 960 35.49 53.52 51.85 16.09  1 960 40.60 48.79 46.00 13.44 

1 990 35.07 53.28 51.64 16.03  1 990 40.38 47.90 45.14 13.43 

2 020 34.69 52.68 50.91 15.67  2 020 39.94 45.63 43.02 13.39 
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RF Data on NE55410GR for 2 090 to 2 190 MHz 
(VDS = 28 V, IDset (Q1) = 25 mA) 

Single-stage Amplifier (Q1 Only) 

 
S-parameter on NE55410GR for 2 090 to 2 190 MHz 

(VDS = 28 V, IDset (Q1) = 25 mA) 

Single-stage Amplifier (Q1 Only) 

 

port1 port2EC-NE55410GR 

2 W 

RF in

0.22 μFVg (2 W)

Vd (2 W)

15 pF

3 pF

47 pF

RF out

NE55410GR 

10 Ω 

1.5 pF

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 × 38 mm

22 μF

22 μF

0.22 μF

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL  (dB)

2 090 35.50 49.14 46.69 14.20 

2 110 35.31 49.45 47.13 14.32 

2 140 35.16 50.28 47.88 14.37 

2 170 34.79 50.44 48.01 14.28 

2 190 34.54 50.26 47.69 14.08 

 

Output Power (dBm) 
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2.09 GHz 
2.11 GHz 
2.14 GHz 
2.17 GHz 
2.19 GHz 

Gain, Drain Efficiency vs. Output Power 

CW 

ηd 

Gain 

IM3 

IM3, IM5 vs. Average Output Power 

-70 
-65 
-60 
-55 
-50 
-45 
-40 
-35 
-30 
-25 
-20 

10 15 20 25 30 35 

Average Output Power (dBm) 

IM
3,
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5 

(d
B

c)
 

2 Carrier W-CDMA 
IDset dependence 
(IDset = 20 to 30 mA) 

W-CDMA 3GPP, Test Model 1,  
64 DPCH, 67% Clipping 
Center frequency 2.14 GHz,  
10 MHz spacing 

IDset = 20.0 mA 
IDset = 22.5 mA 
IDset = 25.0 mA 
IDset = 27.5 mA 
IDset = 30.0 mA 

IM5 
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RF Data on NE55410GR for 2 090 to 2 190 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
S-parameter on NE55410GR for 2 090 to 2 190 MHz 

(VDS = 28 V, IDset (Q2) = 100 mA) 
Single-stage Amplifier (Q2 Only) 

 

port1 port2EC-NE55410GR  

10 W 

CIRCUIT of EV BOARD 
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IDset = 80 mA 
IDset = 90 mA 
IDset = 100 mA 
IDset = 110 mA 
IDset = 120 mA 

2carrier W-CDMA 

W-CDMA 3GPP, Test Model 1,  
64 DPCH, 67% Clipping 
Center frequency 2.14 GHz,  
10 MHz spacing 

IDset dependence 
(IDset = 80 to 120 mA) 

RF in

1 pF 

15 pF 

0.22 μF

Vg (10 W)

3 pF 

10 Ω 

0.5 pF

3 pF

RF out

NE55410GR

47 pF 

Vd (10 W)

0.22 μF 22 μF 

22 μF 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL  (dB)

2 090 40.67 45.14 41.89 12.56 

2 110 40.66 46.64 43.18 12.90 

2 140 40.40 47.23 44.18 13.06 

2 170 40.13 46.44 43.33 12.91 

2 190 39.90 45.33 42.16 12.69 

 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm 
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RF Data on NE55410GR for 2 080 to 2 200 MHz 
(VDS = 12 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 

RF Data on NE55410GR for 2 305 to 2 370 MHz 
(VDS = 28 V, IDset (Q1) = 20 mA, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q1, Q2) 

 
Frequency P-1 dB ηd PAE GL  Frequency P-1 dB ηd PAE GL 

(MHz) (dBm) (%) (%) (dB)  (MHz) (dBm) (%) (%) (dB) 

2 305 34.99 43.99 40.90 12.67  2 305 39.88 41.44 34.87 9.13 

2 330 34.90 42.95 39.86 12.62  2 330 39.59 41.81 35.53 9.27 

2 350 34.85 42.72 39.62 12.61  2 350 39.42 41.25 34.77 9.19 

2 370 34.58 41.97 39.08 12.61  2 370 39.11 39.53 32.84 8.93 
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CW

ηd 

Gain 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL  (dB)

2 080 36.17 42.53 36.39 9.58 

2 110 35.84 43.36 37.95 10.20 

2 140 35.44 43.38 38.22 10.41 

2 170 34.98 42.06 36.74 10.11 

2 220 34.73 40.98 35.01 9.56 
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RF Data on NE55410GR for 2 500 to 2 700 MHz 
(VDS = 28 V, IDset (Q1) = 20 mA) 

Single-stage Amplifier (Q1 Only) 

 
S-parameter on NE55410GR for 2 500 to 2 700 MHz 

(VDS = 28 V, IDset (Q1) = 20 mA) 
Single-stage Amplifier (Q1 Only) 

 

port1 port2 EC-NE55410GR  

2 W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL  (dB)

2 500 34.57 38.49 34.72 11.21 

2 550 34.49 38.63 34.76 11.08 

2 600 34.48 40.39 36.36 10.99 

2 650 34.52 41.23 36.63 10.55 

2 700 34.47 41.50 36.24 9.94 
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0.22 μFVg (2 W)
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0.22 μF
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15 pF

RF out

NE55410GR 

10 Ω 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm
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RF Data on NE55410GR for 2 500 to 2 700 MHz 
(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
S-parameter on NE55410GR for 2 500 to 2 700 MHz 

(VDS = 28 V, IDset (Q2) = 100 mA) 

Single-stage Amplifier (Q2 Only) 

 
 

 

port1 port2 EC-NE55410GR  

10 W 

CIRCUIT of EV BOARD 

RF in

15 pF

0.22 μF

Vg (10 W)

2 pF

10 Ω

1.5 pF

RF out

NE55410GR 

15 pF

Vd (10 W)

0.22 μF 

0.5 pF

22 μF 

100 Ω 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm

Q2 10 W Gain, Drain Efficiency vs. Output Power
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IDset (Q2) = 100 mA 

Gain 

ηd 

2.50 GHz 
2.55 GHz 
2.60 GHz 
2.65 GHz 
2.70 GHz 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

2 500 38.70 28.29 18.89 5.77 

2 550 39.52 33.27 23.09 6.27 

2 600 39.49 34.70 25.17 6.60 

2 650 39.41 34.32 24.82 6.62 

2 700 39.28 33.77 24.19 6.60 
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Two-stage Evaluation Board Data 
(Cascade Amp.) 

 
 

RF Data on NE55410GR for 840 to 960 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

840 41.84 52.38 52.31 29.84 

860 41.68 53.15 53.09 30.21 

880 41.76 55.42 55.35 30.42 

900 41.59 56.27 56.21 30.23 

920 41.27 56.26 56.19 29.89 

940 41.06 56.29 56.21 29.78 

960 40.70 55.56 55.49 29.75 

 

RF in 

47 pF 

0.22 μF 

Vg (10 W)

6 pF 

Vg ( 2 W)

1 nF
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12 pF 

47 pF

RF out 

NE55410GR 
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Vd (10 W) 

2.2 nH 

47 nF 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm 
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2.2 kΩ 15 Ω

2 pF 

2 pF 
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47 μF 
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S-parameter on NE55410GR for 840 to 960 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 
 
 

NE55410GR Board Information for 840 to 960 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

EVALUATION CIRCUIT

material : Rogers4350 
εr : 3.5 
thickness : 0.51 mm 

5.6 kΩ 

2.2 kΩ 

1 kΩ 
22 μF NE55410GR 

0.22 μF 

47 pF 

TL1 TL2 TL3
(open) 

7 

14 

15 

12 

2 
3 
4 
5 

10 

6 

Q1 

Q2 

S 

S 

1 8 9 11 13 16 (Back side) 
S S S S S S 

2.2 nH 
S 

TL4 TL6
A

TL5

3 pF

0.001 μF

47 pF

A 

B

B

TL7

18 Ω 

10 Ω 

56 nH 

5.6 kΩ 

S 

1 kΩ 22 μF 

12 pF 

TL10 TL11 
TL12 TL14 TL15 TL17

6 pF

47 pF

RFout

RFin 

47 μF

0.22 μF

TL13

TL18

VDS (+28 V)

15 pF 

TL8 

4 pF 

TL19

9 pF 

TL9 

0.047 μF 

2 pF

TL16

2 pF

15 Ω 

 

port1 port2 EC-NE55410GR 

2 W 10 W 

Symbol Width (mm) Length (mm)

TL1 1.0 3.0 

TL2 4.5 10.0 

TL3 0.5 16.0 

TL4 0.5 5.0 

TL5 1.0 48.0 

TL6 1.0 4.0 

TL7 1.0 3.0 

TL8 1.0 6.0 

TL9 1.0 3.0 

TL10 1.0 4.0 

TL11 1.0 3.0 

TL12 1.0 5.0 

TL13 0.8 48.0 

TL14 1.0 6.5 

TL15 1.0 10.5 

TL16 1.0 9.5 

TL17 1.0 10.0 

TL18 1.0 6.0 

TL19 1.0 3.0 
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Impedance Information on 840 to 960 MHz 

(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 
Two-stage Amplifier (Q1 + Q2) 

 
 

ACLR Optimum tune for NE55410GR for 870 to 890 MHz 
(VDS = 28 V, IDset (Q1) = 35 mA, IDset (Q2) = 95 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

870 40.63 58.69 58.66 33.05 

880 40.10 56.80 56.76 33.19 

890 39.96 56.76 56.73 33.19 

 

High-gain (33 dB) and Low-distortion Matching 
(ACLR = −56 dBc@0.2 W single-carrier W-CDMA) 

RF in 

47 pF 

0.22 μF 

Vg (10 W)

6 pF 

Vg (2 W)

1 nF
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4 pF 

47 pF

RF out 

NE55410GR 

Vd (10 W) 

3.3 nH

47 nF 

0.22 μF

2.2 kΩ 15 Ω

2 pF 

2 pF 

15 Ω

15 pF

Vd (2 W) 10 Ω
12 pF 

3 pF

56 nH

47 μF

2 pF 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm
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ACLR vs. IDset on NE55410GR for 880 MHz 
(VDS = 28 V, IDset (Q1) = 20 to 40 mA, IDset (Q2) = 85 to 105 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

 

S-parameter on NE55410GR for 870 to 890 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 130 mA) 

Two-stage Amplifier (Q1 + Q2) 
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The results of IDset (Q2) (IDset for Q2) dependence, 
while IDset (Q1) (IDset for Q1) is fixed at 95 mA 

W-CDMA 3GPP, Test Model 1, 64 DPCH, 
67% Clipping, frequency 880 MHz 
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while IDset (Q2) (IDset for Q2) is fixed at 95 mA 
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RF Data on NE55410GR for 1 422 to 1 437 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 1 422 to 1 430 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR  

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

1 422.0 41.20 47.42 47.38 31.84 

1 427.0 40.92 46.68 46.64 31.95 

1 429.5 40.89 46.60 46.56 31.95 

1 432.0 40.83 46.38 46.34 31.93 

1 437.0 40.65 45.70 45.66 31.80 
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Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm
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RF Data on NE55410GR for 1 500 to 1 530 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 1 500 to 1 530 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

1 500 41.32 47.83 47.78 30.84 

1 510 40.86 44.67 44.62 30.75 

1 520 40.51 42.94 42.90 30.66 

1 530 40.26 44.89 44.84 30.76 

 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm
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NE55410GR Board Information for 1 500 to 1 530 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

Impedance Information on 1 500 to 1 530 MHz 

(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 
Two-stage Amplifier (Q1 + Q2) 

EC-NE55410GR  

Output
matching

Input 
matching 

Intermediate 
matching 

EC-NE55410GR  

Output 
matching 

 

Input
matching

Intermediate 
matching 

Z10L Z10S 

Z2S 
Z2L 

Z10S Z10L 

50 Ω
50 Ω 

50 Ω
50 Ω

 

2 W 10 W 2 W 10 W 

EVALUATION CIRCUIT

5.6 kΩ 

10 Ω 

1 kΩ 
22 μF NE55410GR 0.22 μF TL4 
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TL2 TL3 TL1 TL5 TL6

1.5 pF 3 pF 

(open) 
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TL19 TL20 TL21 TL23
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VDS (+28 V)

2 pF 
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1.5 pF 

TL15 

TL22

1 pF 0.5 pF

A

B
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B

material : Rogers4350 
εr : 3.5 
thickness : 0.51 mm 

Symbol Width (mm) Length (mm)

TL1 1.0 18.0 
TL2 1.0 2.0 
TL3 1.0 5.0 
TL4 1.0 25.0 
TL5 1.0 1.5 
TL6 0.5 5.5 
TL7 0.5 5.0 
TL8 1.0 25.0 
TL9 1.0 2.5 
TL10 1.0 4.0 
TL11 1.0 2.0 
TL12 2.5 3.5 
TL13 1.0 5.0 
TL14 1.0 25.0 
TL15 1.0 1.0 
TL16 1.0 5.0 
TL17 1.0 4.0 
TL18 1.0 25.0 
TL19 2.5 3.5 
TL20 1.0 4.0 
TL21 2.0 6.0 
TL22 1.0 4.0 
TL23 1.0 4.0 
TL24 1.0 7.0 

 

Z2S     Z2L
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RF Data on NE55410GR for 1 805 to 1 880 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 1 805 to 1 880 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

1 805 40.26 40.84 40.78 29.39 

1 820 40.22 41.22 41.16 29.20 

1 840 40.45 42.81 42.74 29.10 

1 860 40.40 43.23 43.17 29.20 

1 880 40.08 42.75 42.69 29.57 
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W-CDMA 3GPP, Test Model 1,  
64 DPCH, 67% Clipping 
Center frequency 1.84 GHz,  
15 MHz spacing 

2carrier W-CDMA 

IM3, IM5, Drain Efficiency vs. Average Output Power

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm 
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NE55410GR Board Information for 1 805 to 1 880 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

Impedance Information on 1 805 to 1 880 MHz 

(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

EC-NE55410GR 

Output
matching

Input 
matching 

Intermediate 
matching 

   Z2LZ2S  

EC-NE55410GR 

Output 
matching 

Input
matching 

Intermediate 
matching 

  Z10L Z10S  
50 Ω

50 Ω 
50 Ω

50 Ω

2 W 10 W 2 W 10 W 

Z2S 

Z2L 

Z10S
Z10L 

EVALUATION CIRCUIT

5.6 kΩ 

10 Ω 

1 kΩ 
22 μF NE55410GR 

0.22 μF TL3 
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TL1 TL2 TL4 TL5

1 pF 2 pF 

(open) 
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0.22 μF
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VDS (+28 V) 

1.0 pF 

0.5 pF 

TL11 

4 pF

material : Rogers4350 
εr : 3.5 
thickness : 0.51 mm 

Symbol Width (mm) Length (mm)

TL1 1.0 20.0 

TL2 1.0 5.0 

TL3 1.0 24.0 

TL4 1.0 5.0 

TL5 0.5 2.5 

TL6 0.5 6.0 

TL7 1.0 24.0 

TL8 1.0 11.0 

TL9 1.0 2.0 

TL10 1.0 24.0 

TL11 1.0 2.0 

TL12 1.0 5.0 

TL13 1.0 3.5 

TL14 1.0 24.0 

TL15 1.0 6.5 

TL16 1.0 7.0 

TL17 1.0 11.0 

TL18 1.0 7.0 
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RF Data on NE55410GR for 1 900 to 2 020 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 1 900 to 2 020 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB) 

1 890 40.28 37.41 37.29 25.85 

1 930 40.49 39.42 39.28 25.81 

1 960 40.42 39.63 39.50 25.72 

1 990 40.30 39.13 38.99 25.65 

2 030 39.92 37.30 37.16 25.49 
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IM3, IM5, Drain Efficiency vs. Average Output Power

W-CDMA 3GPP, Test Model 1, 
64 DPCH, 67% Clipping 
Center frequency 1.96 GHz,  
15 MHz spacing 
2carrier W-CDMA 
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Gain, Drain Efficiency vs. Output Power 
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Gain 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm
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NE55410GR Board Information for 1 900 to 2 020 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

Impedance Information on 1 900 to 2 020 MHz 

(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

EC-NE55410GR  

Output
matching

Input 
matching 

Intermediate 
matching 

   Z2LZ2S  

EC-NE55410GR  

Output 
matching 

 

Input 
matching 

Intermediate 
matching 

  Z10L Z10S  
50 Ω

 

50 Ω 
50 Ω

 

50 Ω

 

2 W 10 W 2 W 10 W 

Z2S 

Z2L

Z10S
Z10L 

EVALUATION CIRCUIT

5.6 kΩ 
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1 kΩ 
22 μF NE55410GR 0.22 μF TL3 
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TL1 TL2 TL4 TL5 
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(open) 
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0.22 μF 

2 pF 
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0.22 μF
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TL24

VDS (+28 V)

1.0 pF 

TL8 TL10 TL11

2 pF

0.5 pF 

TL15 
TL23

1.5 pF

material : Rogers4350 
εr : 3.5 
thickness : 0.51 mm 

Symbol Width (mm) Length (mm)

TL1 1.0 20.0 
TL2 1.0 5.0 
TL3 1.0 5.0 
TL4 1.0 4.5 
TL5 0.5 2.5 
TL6 0.5 5.0 
TL7 1.0 24.0 
TL8 1.0 2.5 
TL9 1.0 10.0 
TL10 1.0 1.5 
TL11 2.0 1.0 
TL12 1.0 1.5 
TL13 1.0 0.5 
TL14 1.0 24.0 
TL15 1.0 6.0 
TL16 1.0 2.0 
TL17 1.0 2.0 
TL18 1.0 24.0 
TL19 2.5 3.5 
TL20 1.0 1.0 
TL21 2.0 1.0 
TL22 1.0 4.0 
TL23 1.0 12.0 
TL24 1.0 7.0 
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RF Data on NE55410GR for 2 090 to 2 190 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 2 090 to 2 190 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

2 090 40.84 41.88 41.76 26.42 

2 110 40.94 42.94 42.81 26.22 

2 140 40.62 43.04 42.91 26.25 

2 170 40.38 41.99 41.87 26.53 

2 190 40.22 41.34 42.24 27.00 
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W-CDMA 3GPP, Test Model 1,  
64 DPCH, 67% Clipping 
Center frequency 2.14 GHz,  
15 MHz spacing 

2carrier W-CDMA

IM3 

IM3, IM5, Drain Efficiency vs. Average Output Power

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm 
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NE55410GR Board Information for 2 090 to 2 190 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

Impedance Information on 2 090 to 2 190 MHz 

(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

EC-NE55410GR  

Output
matching

Input 
matching 

Intermediate 
matching 

   Z2LZ2S  

EC-NE55410GR  

Output 
matching 

Input 
matching 

Intermediate 
matching 

50 Ω

 

50 Ω 
50 Ω

 

50 Ω

 

2 W 10 W 2 W 10 W 

Z2S 

Z2L 

Z10S

Z10L 

EVALUATION CIRCUIT

5.6 kΩ 

10 Ω 

1 kΩ 
22 μF NE55410GR 0.22 μF TL3 

15 pF 

TL1 TL2 TL4 TL5 TL6

0.5 pF 2 pF 

(open) 
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1 8 9 11 13 16 (Back side)
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TL10 TL11
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10 Ω 

100 Ω 

TL14 
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S 

1 kΩ 22 μF 

0.22 μF 

1.0 pF 

TL12 TL13 
TL15 TL17 TL18 TL19 TL20

1 pF

15 pF

RFout

RFin 

22 μF

0.22 μF

TL16

TL21

VDS (+28 V)

0.75 pF 

B

material : Rogers4350 
εr : 3.5 
thickness : 0.51 mm 

Symbol Width (mm) Length (mm)

TL1 1.0 17.0 

TL2 1.0 4.0 

TL3 1.0 24.5 

TL4 1.0 2.5 

TL5 1.0 3.0 

TL6 0.5 2.5 

TL7 0.5 4.5 

TL8 1.0 25.5 

TL9 1.0 2.5 

TL10 4.5 4.5 

TL11 1.0 3.5 

TL12 1.0 4.0 

TL13 1.0 4.5 

TL14 1.0 25.0 

TL15 2.5 2.5 

TL16 1.0 27.0 

TL17 1.0 2.0 

TL18 5.0 4.0 

TL19 5.0 2.0 

TL20 1.0 12.5 

TL21 1.0 5.5 
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ACLR Optimum tune on NE55410GR for 2 140 MHz 

(VDS = 28 V, IDset (Q1) = 35 mA, IDset (Q2) = 80 mA) 
Two-stage Amplifier (Q1 + Q2) 

 
 

ACLR vs. IDset on NE55410GR (Q1) at 2 140 MHz 
(VDS = 28 V, IDset (Q1) = 35 mA, IDset (Q2) = 80 mA) 

Two-stage Amplifier (Q1 + Q2) 
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εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm 
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RF Data on NE55410GR for 2 305 to 2 370 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 2 305 to 2 370 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

2 305 39.22 31.25 30.99 22.03 

2 330 39.08 32.43 32.17 22.10 

2 350 38.93 32.61 32.35 21.99 

2 370 38.67 31.95 31.68 21.88 

 

ACLR, Drain Efficiency vs. Average Output Power 

-70 
-65 
-60 
-55 
-50 
-45 
-40 
-35 
-30 
-25 
-20 

15 20 25 30 35 40 45 
Average Output Power (dBm) 

A
C

LR
 5

 M
H

z/
10

 M
H

z 
(d

B
c)

 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

D
ra

in
 E

ffi
ci

en
cy

 (
%

) 

ACLR-5M 
ACLR+5M 
ACLR-10M 
ACLR+10M 

W-CDMA 3GPP, Test Model 1,  
64 DPCH, 67% Clipping 
Center frequency 2.35 GHz,  

Single carrier W-CDMA 

ηd 

ACLR (5 MHz) 

ACLR (10 MHz) 

RF i

15 pF 

0.22 μF 

Vg (10 W) 

3 pF 

10 Ω

RFout 

NE55410GR 

0.5 pF 

Vd (10 W) 

0.22 μF

1 pF 

22 μF

RF in 

0.22 μFVg (2 W)

Vd (2 W)

0.22 μF

15 pF

2 pF

10 Ω

91 Ω 

1 pF

47 pF

10 Ω
12 nH

1 pF

0.5 pF

22 μF

G
ai

n 
(d

B
) 

D
ra

in
 E

ffi
ci

en
cy

 (
%

) 

6 
8 

10 
12 
14 
16 
18 
20 
22 
24 

20 25 30 35 40 45 

Output Power (dBm) 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

2 305 MHz 
2 330 MHz 
2 350 MHz 
2 370 MHz 

Gain, Drain Efficiency vs. Output Power 

CW 

ηd 

Gain 

Rogers4350 
εr : 3.5 
t : 0.5 mm 
size : 40 x 38 mm 



 

Evaluation Board Information PU10712EJ01V0EB 37

NE55410GR Board Information for 2 305 to 2 370 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

Impedance Information on 2 305 to 2 370 MHz 

(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 
Two-stage Amplifier (Q1 + Q2) 
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material : Rogers4350 
εr : 3.5 
thickness : 0.51 mm 

Symbol Width (mm) Length (mm)

TL1 1.0 18.0 

TL2 1.0 5.0 

TL3 1.0 20.0 

TL4 1.0 4.0 

TL5 0.5 1.5 

TL6 0.5 5.0 

TL7 0.5 1.0 

TL8 1.0 20.0 

TL9 1.0 0.5 

TL10 1.0 2.5 

TL11 3.0 3.0 

TL12 1.0 5.0 
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RF Data on NE55410GR for 2 535 to 2 605 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 2 535 to 2 605 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

2 535 38.68 26.43 25.92 18.33 

2 550 38.61 26.26 25.75 18.17 

2 570 38.59 26.17 25.66 18.10 

2 590 38.60 26.07 25.56 18.16 

2 605 38.70 26.25 25.74 18.32 
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RF Data on NE55410GR for 2 500 to 2 700 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

Two-stage Amplifier (Q1 + Q2) 

 
 

S-parameter on NE55410GR for 2 500 to 2 700 MHz 
(VDS = 28 V, IDset (Q1) + IDset (Q2) = 120 mA) 

 

10  W 

port1 port2EC-NE55410GR 

2  W 

CIRCUIT of EV BOARD 

Frequency (MHz) P-1 dB (dBm) ηd (%) PAE (%) GL (dB)

2 500 38.22 24.48 24.16 19.95 

2 550 38.20 25.02 24.64 19.39 

2 600 38.57 26.68 26.28 19.57 

2 650 37.53 24.57 24.22 19.73 

2 700 34.84 17.61 17.35 19.69 
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