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Notice

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.

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.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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.

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.

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.

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.

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.

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.

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.

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

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.l. du Pont de Nemours and Company., U.S.A.

e 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.

e 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.

e 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.

e 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.

e 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.

"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": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

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)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).

M8E 02.11-1
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RF performance over frequency
(f =380 to 2 700 MHz, Vps = 28 V)
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Various data available
from 380 to 2 700 MHz

Evaluation Data on NE55410GR

Frequency (MHz) Single-stage Two-stage Application
2 W (Q1) 10 W (Q2) 2W+10W (Q1 +Q2)

380 to 470 N/A Available N/A TETRA, Radio
47010 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
1422101437 N/A N/A Available Automatic Meter Reading
1500 to 1 530 N/A N/A Available DCS
180510 1880 N/A N/A Available GSM1800, DCS, EDGE
1900 to 2 020 Available Available Available GSM1900, PHS, EDGE
2090to2 190 Available Available Available W-CDMA, cdma2000
2305t02370 Available Available Available WIMAX, Wibro, IMT-AD
2535102 605 N/A N/A Available WIMAX, PHS
2500 to 2700 Available Available Available WIMAX
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Single-stage Evaluation Board Data

RF Data on NE55410GR for 380 to 470 MHz

Single-stage Amplifier (Q2 Only)

(Vos =28 V, Ipset (@2) = 100 mA)

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

3 —zsomz 90
— 390 MHz
32| — 400 MHz 80
iR
— z
30|~ 430 MHz 70
28—= 60
Q opl— — 50
= <|Gain
8 24 40
22 30
20 4 20
18 / 10
/
16 0
20 25 30 35 40 45
Output Power (dBm)
Frequency | P-1dB d PAE G
(MHz) (dBm) (%) (%) (dB)
380 40.72 57.05 56.91 27.21
390 40.51 58.11 58.01 28.63
400 39.89 56.50 56.41 28.97
410 39.52 56.42 56.32 28.56
420 39.20 56.58 56.46 27.77
430 39.77 64.33 64.16 26.86

Drain Efficiency (%)

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

S0z 90
— 440 MHz
2 i 8
— Z
30— 470 MHz ////%/ 70
28 : 60 &£
= <3|Gain >
g 2 50 §
5 24 2
& \ 40
c
22 \ 30 ®
\ 5
20 20
moC>
18 /7 10
16
20 25 30 35 40 45
Qutput Power (dBm)
Frequency | P-1dB d PAE G
(MHz) (dBm) (%) (%) (dB)
430 39.77 64.33 64.16 26.86
440 39.35 64.59 64.38 25.90
450 38.89 64.38 64.12 24.92
460 38.66 66.91 66.55 23.83
470 38.09 67.63 67.16 22.64
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S-parameter on NE55410GR for 380 to 470 MHz

(Vps =28 V, Ipset (@2) = 100 mA)
Single-stage Amplifier (Q2 Only)

Use with S-Parameter Simulations
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204 e T
ifreq=430.0MHz fre =430 0MHz
] ﬂ (1 J&:D.ETD /63012 S 2) D 424 £ 43.418
SOt imipedance = 12.585 - j80.143 |mpedance =727359 +51.754
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freg, GHz smq,wgzn 935 /119886 Si2, 2& =0.055 / -3.753
impedance = 2,249 . 22,890 |impedance = 89.770 - j0.708

NE55410GR Board Information for 380 to 470 MHz

(Vos =28 V, Ipset (@1) = 100 mA)
Single-stage Amplifier (Q1 Only)

PICTURE OF EVALUATION BOARD
AR

NE55410GR
(@2)

I+
0.22,,;:;]/; 22kQ §

TLS

22 uF

RFout

TL4 TL6
1-8 pF 1-8 pF
1-8 pF 8 pF 1-8 pF
material : Teflon™
er 1 2.6

thickness : 0.8 mm
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Symbol | Width (mm) [Length (mm)
TL1 21 4.0
TL2 21 4.0
TL3 21 3.0
TL4 241 3.0
TL5 241 19.0
TL6 241 21.0
TL7 241 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




Single-stage Amplifier (Q1 Only)

Output Power (dBm)

RF Data on NE55410GR for 470 to 770 MHz

(Vps =28 V, Ipset (@1) = 20 mA)

Output Power, Drain Efficiency vs. Input power

Gain, Drain Efficiency vs. Output Power

40 80 24 —sommz 80
— 520 MHz
35 =170 22 | &0z 70
vl S /
¢ —_ Z
% <::| Pout / €0 3\.0/ 20 770 MHz 60
25 g —50 3 5 18 <AGain___ 50
/ — 3 N /—:fé{x
20—+ 40 £ £ 16 [=—1—= 777X 40
L — ®
15 / 30 < © 1 — %\ 30
Td > ©
ED — 470 MHz [a]
10 - —520MHz |20 12 I 20
— 570 MHz
/ — 620 MHz /ﬂd >
5 — 670 MHz |10 10 = 10
720 MHz | —=
770 MHz
0 0 8 0
0 5 10 15 20 25 15 20 25 30 35 40
Input Power (dBm) Output Power (dBm)
Frequency | P-1dB 1d PAE G
(MHz) (dBm) (%) (%) (dB)
470 33.68 28.42 | 2756 | 16.19
520 34.19 33.98 [ 3325 | 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
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RF Data on NE55410GR for 470 to 770 MHz
(Vps =28 V, Ipset (@1) = 25 mA)
Single-stage Amplifier (Q1 Only)

IMs, IMs and Efficiency (100 kHz spacing)

Center Frequency = 470 MHz Center Frequency = 570 MHz
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S-parameter on NE55410GR for 470 to 770 MHz

(Vos = 28 V, Ipset (@1) = 20 mA)
Single-stage Amplifier (Q1 Only)
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NE55410GR Board Information for 470 to 770 MHz

(Vos = 28 V, Ipset (@1) = 20 mA)
Single-stage Amplifier (Q1 Only)

PICTURE OF EVALUATION BOARD

NE55410GR (Q1)
EVALUATION CIRCUIT

RFout

; Lt o T3 TL14
C N 0
; 150 pF  3:9nH % %
52 pF 14: § 0 1.0pF 1.5pF
(0Den){15: : }(Open) )
: s material : FR4

:ooogﬂ%‘ﬁ (.I;ackside) Sr. 4.6
Leget= thickness : 0.8 mm
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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 24 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
(Vos =28V, Ipset (1) = 20 mA)

Single-stage Amplifier (Q1 Only)

Z02S

(1.1

mi

10

freq (100.0MHz to 1.100GHz)

m1

freq=470.0MHz
5(1,1)=0.535/134.134
impedance = 17.556 +j18.907

m2
freq=570.0MHz
S(1,1)=0.296 / 121.684

impedance = 32.626 + j18.006

m3

freq=670.0MHz
S(1,1)=0.371/178.615
impedance = 22.930 + j0.477

m4
freq=770.0MHz

S(1,1)=0.760 / 154.861
impedance = 7.137 +j10.932

Z02L

m2 m3

S(1.1)

<

S~

freq {100.0MHz to 1.100GHz)

m1

freq=470.0MHz

S(1,1)=0.418 f 142.247
impedance = 22.465 +j13.945

m2

freq=570.0MHz
S(1,1)=0.425/ 109.647
impedance = 27.959 + j27.282

m3

freq=670.0MHz
S(1,1)=0403/70.114
impedance = 47.133 +

j42.693

md
freq=770.0MHz

S(1,1)=0.377 / 21.645
impedance = 97.210 + j31.522
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RF Data on NE55410GR for 470 to 770 MHz

(Vps =28 V, Ipset @2) = 100 mA)

Single-stage Amplifier (Q2 Only)

Output Power, Drain Efficiency vs. Input Power

Qutput Power (dBm)

Gain, Drain Efficiency vs. Output Power

45 90 28—, 90
_— 520 iz
40 / 80 26 | —570 MHz 80
~ — &Mz
35 Z —17° ¥ 24 | ~ 720 Mz 70
<5 Pou < 770 MHz A/
30 / / 60 S 22 [ ——= = 60
, . ks ) . [ 7 §(
25 % 50 3 3 20 . 50
= P <2|Gain / / Y\\
20 0 3 18 {40
15 30 o 16 30
— 470 MHz
10 — 7wz |20 14 20
— e L e
5 T [F> 720 MHz 10 12
0 770 Mz | 10 0
0 5 10 15 20 25 20 25 30 35 40 45
Input Power (dBm) Qutput Power (dBm)
Frequency | P-1dB 7d 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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Drain Efficiency (%)
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RF Data on NE55410GR for 470 to 770 MHz

(Vps =28 V, Ipset (@2) = 90 mA)

Single-stage Amplifier (Q2 Only)

IMs, IMs and Efficiency (100 kHz spacing)

Center Frequency = 470 MHz
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Drain Efficiency (%)

IMs, IMs (dBc)

IMs, IMs (dBc)

Center Frequency = 570 MHz
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S-parameter on NE55410GR for 470 to 770 MHz

(Vps =28 V, Ipset (@2) = 100 mA)
Single-stage Amplifier (Q2 Only)
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NE55410GR Board Information for 470 to 770 MHz

(Vobs =28 V, Ibset (@2) = 100 mA)
Single-stage Amplifier (Q2 Only)

PICTURE OF EVALUATION BOARD Symbol | Width (mm) [Length (mm)

7 TL1 1.7 45

s = TL2 1.7 2.0

TL3 1.7 11.0

TL4 1.7 2.0

TL5 1.7 20.0

€ la 12 ¢ Lo TL 1.7 14.

e o B Lo 0w | TLj 17 2.05

TL8 1.7 8.0

TLO 1.7 7.0

TL10 2.4 55

TL11 1.7 215

_ aron | TLA2 1.7 3.0

a 150 pF TL13 17 19.0

EOWO:O s FPT AR 1er TL14 1.7 16.0
2883AR% 91113@8%“@ material : FR4

(open) er 4.6 TL15 1.7 7.0

thickness : 0.8 mm

Evaluation Board Information PU10712EJ01VOEB 13



Impedance Information on 470 to 770 MHz
(Vps =28 V, Ipset (@2) = 100 mA)
Single-stage Amplifier (Q2 Only)

Z10S Z10L

m4
m3

\\ EC-NE55410GR

\ TS (o)
\ oWz Output
(—I - I—) matching
freq {100.0MHz to 1.100GHz) fred (100.0MHz to 1.100GHz)
|

S01.1)
S1.1)

I
mi m Z10SZ10L
freq=470.0MHz freq=470.0MHz 50 Q 0 50 Q
S(1,1)=0.622 / 168.466 S(1,1)=0.552 / 174 596
impedance = 11.748 + j4.773 impedance = 14.443 + j2.163
m2 m2
freq=570.0MHz freq=570.0MHz
5(1,1)=0.562 f 159.742 S3(1,1)=0.591 / 159.082
impedance = 14.422 + j8.210 impedance = 13.249 + j8.602
m3 m3
freq=670.0MHz freq=670.0MHz
S(1,1)=0.497 7 163.431 S(1,1)=0.610/ 143.698
impedance = 17.097 + j6.445 impedance = 13.324 + [15.334
m4 md
freq=770.0MHz freq=770.0MHz
S(1,1)=0.627 / 169.831 S(1,1)=0.616 / 128.034
impedance = 11.543 + j4.188 impedance = 14.518 + j22.686

14 Evaluation Board Information PU10712EJ01VOEB



RF Data on NE55410GR for 835 to 895 MHz

(Vps =29 V, Ipset (@2) = 75 to 115 mA)

Single-stage Amplifier (Q2 Only)

Gain (dB)

Gain, Drain Efficiency vs. Output Power

IMs vs. Average Output Power

40

30 -
— 855 MHz ! ! 80 10[—75mA
865 MH Ibset (@2) = 85 MA —85mA Ioset (@2) dependence
28 z 70 95 mA
— 875 MHz L 20 (—105 mA
26 = 60 — 115 mA
/ & /
24 50 ,\_30 /
<9(Gain / 5 @ <a|Ms /
22 40 28 ° 10
20 30 £
/el 4 A A
A 10 60 7
14 0 1 |
20 25 30 35 40 45 70
10 15 20 25 30 35
Output Power (dBm)
Average Output Power (dBm)
f = 865 MHz,1.25 MHz spacing
Frequency | P-1dB 7d 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

Evaluation Board Information PU10712EJ01VOEB
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RF Data on NE55410GR for 1 900 to 2 020 MHz

(Vps =28 V, Ipset (@1) = 20 mA, Ipset (@2) = 100 mA)

Single-stage Amplifier (Q1, Q2)

16

Gain (dB)

Q1 Gain, Drain Efficiency vs. Output Power

Drain Efficiency (%)

19 80
— 1900 MH ! !
—1 888 MH% Ipset (@1) = 20 mA
18] —1 960 70
—1990
—2020
17 60
16 50
15 40
14 30
13 20
12 10
0
1115 40
Qutput Power (dBm)

Frequency | P-1dB 7d PAE G
(MHz) (dBm) (%) (%) (dB)
1 900 35.75 51.98 | 50.26 | 15.78
1930 35.64 52.67 | 51.00 | 15.99
1 960 35.49 53.52 | 51.85 | 16.09
1990 35.07 53.28 | 51.64 | 16.03
2020 34.69 52.68 | 50.91 | 15.67

Q2 Gain, Drain Efficiency vs. Output Power

167900 MHz T 80
— 1930 MHz Ipset (@2)= 100 mA
1501960 MHz 70
—1 990 MHz
—2 020 MHz
14 60 —~
R
& B £—150 &
° <1 Gain &
9
.% 12 40 E
O C
11 30 3
a
10 T 20
A >
9 — 10
]
8 0
20 25 30 35 40 45
Output Power (dBm)

Frequency | P-1dB 1d PAE G
(MHz) (dBm) (%) (%) (dB)
1900 40.55 45.34 42.54 13.02
1930 40.76 48.38 45.54 13.33
1960 40.60 48.79 46.00 13.44
1990 40.38 47.90 45.14 13.43
2 020 39.94 45.63 43.02 13.39

Evaluation Board Information PU10712EJ01VOEB



RF Data on NE55410GR for 2 090 to 2 190 MHz

(Vps =28 V, Ipset (@1) = 25 mA)

Single-stage Amplifier (Q1 Only)

Gain, Drain Efficiency vs. Output Power

Gain (dB)

IMs, IMs (dBc)

1 80
6 <j Gain cw
14 N 70
12—% 09 GHz 60
=3 8H§ 50
10| —5:
— 5150
8 40
6 30
4 7 20
7d >
2 ,,/ 10
0 0
15 20 25 30 35 40
Output Power (dBm)
IMs, IMs vs. Average Output Power
-20= pset =209 mA | 2 Carrier W-CDMA
-25| o= S;g mﬁ Ioset dependence
— e = 30:0 mA | (Ipset = 20 to 30 mA)
-30
-35
o Y
-45
-50 = /
-55 77 (Vs
'60 W-CDMA 3GPP, Test Model 1
64 DPCH, 67% Clipping
-65 Center frequency 2.14 GHz,
_70 10 MHz spacing

10 15 20 25 30 35
Average Output Power (dBm)

Drain Efficiency (%)

Frequency (MHz) |P-1 dB (dBm)| 74 (%) |PAE (%)| GL (dB)
2090 35.50 49.14 | 46.69 | 14.20
2110 35.31 49.45 | 4713 | 14.32
2140 35.16 50.28 | 47.88 | 14.37
2170 34.79 50.44 | 48.01 | 14.28
2190 34.54 50.26 | 47.69 | 14.08

CIRCUIT of EV BOARD

15 pF

47 pF

600000

oooo

oooo

Gooooor

Rogers4350
er :35
t :0.5mm

size : 40 x 38 mm

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

(Vos = 28 V, Ipset (@1) = 25 mA)

Single-stage Amplifier (Q1 Only)

CH1

cH1

Big

1UFB

4 Bi.ze a

~i8.258 o CHa

car
oe1
Avg
o

Hid

STAAT 4 900

Sey

log MA@

-000 000 MHz BTOP @ 400.000 000 MHz

2 dB/ REF 10 4B

# 110,

To|

SYSTEM

= KEER

2
2

! 1

|
START 1 800

=000 000 MHx

B
BTOP 2 400.000 000 MHx

842 og MA® 40 ap/ RmEF O un 45 ~35.438 dB
] T & 110.900 odo Mz
i 5

~3u.088

o v

W ot
-4 <

g

START 41 $00.000 000 MHx

Baz

1y

i
STUP & 400,000 000 MHx

START 4 800.000 000 MHz

BTOP 2 400.000 000 MHz

Evaluation Board Information PU10712EJ01VOEB

port! EC-NE55410GR port2
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RF Data on NE55410GR for 2 090 to 2 190 MHz

Single-stage Amplifier (Q2 Only)

(Vps =28 V, Ipset @2) = 100 mA)

Gain, Drain Efficiency vs. Output Power Frequency (MHz) [P-1dB (dBm)| 7 (%) |PAE (%)| GL (dB)
16 80
<::| Gain cw 2090 40.67 4514 | 41.89 | 12.56
14 [CREN 2110 4066 | 46.64 | 43.18 | 12.90
— S
12 % 60 < 2140 4040 | 4723 | 4418 | 13.06
(&)
o 10 —Zo9ahz 50 5 2170 40.13 46.44 | 43.33 | 12.91
) — 2111 GHz S
< 8 Ig: ggai 40 £ 2190 39.90 | 45.33 | 42.16 | 12.69
— . Z
© 6 0 5
[m]
4 / 20
A CIRCUIT of EV BOARD
2 7 10
4] '7" 0 22 4F
0 o000
15 20 25 30 35 40 45
Output Power (dBm) .
IMs, IMs vs. Average Output Power [o5pF
2 —l==80mA 11 Dcarrier W-CDMA O
-25 M Ioset dependence -1 - o =
50 "o =110ma (IljDse|=80 to 120 mA) B L[ [T e\ 2
o — 1pF
_ a5 / ]
Q / 0| OO [} ©
g -40 " e -
~ 3 o
s 45 :|oocoolf....
s A JELLE
= = Ik PACUER S gl e
'60 W-CDMA 3GPP, Test Model 1, = t :05mm
-85 Centor hecuoncy & 4 Hz sre40x 38 mm
-70 1°'V'HZS;§Jacir\gy ' i [47pF ] [H00] [oz2,r] [224F Vg (10 W)
15 20 25 30 35 40 >

Average Output Power (dB

m)

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

Single-stage Amplifier (Q2 Only)

L B4.788 a

~BE.48 &  4.38588 pF

»

Cor
Dal
Avg
FL}

STAAT 1 800.000 00O MWHz BTOP B 400.000 000 MHx

CHi Spy  low MAG 2 a8/ PEF 10 68 i ie.pe om
] 2 210.400

i odo
»
iB.3ER
cor 2124
Dul 13
Ave L3
-]

LR

™

H

1}
i
STOP @ 400.000 000 MHz

ETART 1 500.000 000 WHxz

18

(Vs = 28 V, Ipset (@2) = 100 mA)

CH4 S4p log MAG 10 48/ BREF 0 dB

i -34.78 dB

2] 120.800 odo MHz
; i
5§ 25E a8
car 134 sl
poi] =4,
o .

|

GTAHT 1 800.000 00O MHxz

CHi Spn
™

1UFa

4 15.848 a  -12.8%2 a4

START 1 S00.000 000 MHx

Evaluation Board Information PU10712EJ01VOEB

STOP 2 400.000 000 MHx

H.89847 pF
2 110.000 GO0 MHx

SYOP 2 400.000 000 MHx

="

portl EC-NE55410GR port2




RF Data on NE55410GR for 2 080 to 2 200 MHz

(Vps =12V, Ipset (@2) = 100 mA)

Single-stage Amplifier (Q2 Only)

Gain (dB)

Gain, Drain Efficiency vs. Output Power

16 80
CW
14 70
12 60
<3 Gain
| —— 50
10 — | Q
8 40
\\\\
6 30
4 20
w|C> |[—208GHz
2|~ —211 & |10
— —2.17 GHz
0 —2.20 GHz |
20 25 30 35 40 45

Output Power (dBm)

Drain Efficiency (%)

RF Data on NE55410GR for 2 305 to 2 370 MHz

(Vos =28 V, Ipset (@1) = 20 mA, Ipset (@2) = 100 mA)

Single-stage Amplifier (Q1, Q2)

Q1 2 W Gain, Drain Efficiency vs. Output Power

24— T T 90
_g ggg MH% Ipset (@1) = 20 mA
22| —2 350 MHz 80
—2 370 MHz
20 70
18 60
)
S 16 50
£ 4
(‘_.)“ 14 2 40
Gain —74
12 <E "/-/ \\ 30
10 // | 20
8 ] 10
S
6. 0
15 20 25 30 35 40
Output Power (dBm)

Frequency | P-1dB 7d PAE GL
(MHz) (dBm) (%) (%) (dB)
2305 34.99 43.99 | 40.90 | 12.67
2330 34.90 4295 | 39.86 | 12.62
2 350 34.85 42,72 | 39.62 | 12.61
2370 34.58 41.97 | 39.08 | 12.61

Drain Efficiency (%)

Frequency (MHz) [P-1 dB (dBm)| 74 (%) |PAE (%)| GL (dB)
2080 36.17 4253 | 36.39 | 9.58
2110 35.84 43.36 | 37.95 | 10.20
2140 35.44 43.38 | 38.22 | 10.41
2170 34.98 42.06 | 36.74 | 10.11
2220 34.73 40.98 | 35.01 | 9.56

Q2 10 W Gain, Drain Efficiency vs. Output Power

18 T 90
—2 305 MHz =
— 5330 MHz Ipset (@2) = 100 mA
16| —2 350 MHz 80
—2 370 MHz
14 70
12 60 &
g <1lGain g
2 10 N 50 &
S s 7 40
£
¥ g
6 // T 30 3
4 20
//ﬂd E>
0 0
25 30 35 40 45
Output Power (dBm)
Frequency | P-1dB 7d PAE GL
(MHz) (dBm) (%) (%) (dB)
2 305 39.88 41.44 34.87 9.13
2330 39.59 41.81 35.53 9.27
2 350 39.42 4125 | 34.77 9.19
2370 39.11 39.53 | 32.84 8.93

Evaluation Board Information PU10712EJ01VOEB
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RF Data on NE55410GR for 2 500 to 2 700 MHz

Single-stage Amplifier (Q1 Only)

(Vps =28 V, Ipset (@1) = 20 mA)

Frequency (MHz) |P-1 dB (dBm)| 7 (%) |PAE (%)| GL (dB)
2500 34.57 38.49 | 34.72 | 11.21
2 550 34.49 38.63 | 34.76 | 11.08
Q1 2 W Gain, Drain Efficiency vs. Output Power 2600 34.48 40.39 | 36.36 | 10.99
141— T T 90 2 650 34.52 41.23 | 36.63 | 10.55
_Sgg gH% Ipset (@1) = 20 MA
13| —2.60 GHz 80 2700 34.47 41.50 | 36.24 9.94
—2.65 GHz
12 —2.70 GHz 70
9 CIRCUIT of EV BOARD
11 60 <
_ BT TN :
s 10 ///— 50 :é’ 150F N
% 9 ¢ Gain 40 o RF in
8 E ; oA |
8 P 4 30§ A
7 v 20 I TN
_ => Y2y
6 — 10 . ANT
_— O : cgj
e oo o
15 20 25 30 35 40 2pF Jooool@@pP.... /_
RN —
Output Power (dBm) JCEEEENS E— —I—
. O -O =)
t :05mm

size: 40 x 38 mm

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

Single-stage Amplifier (Q1 Only)

(Vos = 28 V, Ipset (@1) = 20 mA)

Use with S-Parameter Simulations

Input Reflection Coefficient

N

freq {1.000GHz to 3.000GHz)

dB(E(1,2))

Forward Transmission, d&

40
304

zué
E mananE

WD—M

dB(E(2,1))

-209

307 U
1012 141

LSS L LA R BN S |
818 202224 2682830

fred, GHz

_30-]
_4U;W/A\
50

a0

md
freq=2.500GH

0 z 006G
dB(5(,1))=10.199

IS e
reg=2.600GHz fre
dE?S(Eﬂ)):Q 983 |d

=2.7006Hz
Bl 1= 423‘

20

Reverse Transmission, dB

portl EC-NE55410GR Port2

T T T T T T T T T
1012141618 20 22 24 26 28 30
freq, GHz

Output Reflection Coefficient

il

freq=2.500GHz

S(1,1)=0.286 / 114.713
impedance = 34.655 +j19.745

m?
freq=2.500GHz

5(2,2)=0.763 / -103.701
impedance = 10.767 - [38.136

22.2)

2

freq=2 600GHz

S(1,1)=0.260 / 26.071
impedance = 77.684 +18.075

e

ifreq=2.600GHz

(2, 2)=0.784 / 150.016
impedance = 6.479 - j13.180

mi ]
freq=2.700GHz

S(1,1)=0.420 / .36.926
impedance = 81561 - j48.973

m3
freg=2.700GHz
(2 2)=0.764 / 162315

impedance = 6.546 + j7 636

fren (1 000GH: to 3 000GHZ)
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RF Data on NE55410GR for 2 500 to 2 700 MHz

(Vos =28 V, Ipset (@2) = 100 mA)

Single-stage Amplifier (Q2 Only)

Q2 10 W Gain, Drain Efficiency vs. Output Power

Frequency (MHz) [P-1dB (dBm)| 74 (%) |PAE (%)| G (dB)
2500 38.70 28.29 | 18.89 | 5.77
2550 39.52 33.27 | 23.09 | 6.27
2600 39.49 34.70 | 25.17 | 6.60
2650 39.41 34.32 | 2482 | 6.62
2700 39.28 33.77 | 2419 | 6.60

or— T T 90
—%gg 8H§ Ipset (@2) = 100 MA
8| —2.60 GHz 80
=1}
7 . V4 70
6l —T— — 9
60 g
| >
ﬁ? ] H \\ [3)
2 5 <cain \ 50 ©
£ \ g
3 4 ) 40 o
£
©
8 7 3 &
2 Z 20
d
1 > 10
/
0 0
20 25 30 35 40 45

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

Output Power (dBm)

Single-stage Amplifier (Q2 Only)

Use with S-Parameter Simulations

Input Reflection Coefficient

T 10

5o
°

CIRCUIT of EV BOARD

o580

o

XX

Rogers4350
er :35
t :0.5mm 15 pF

size: 40 x 38 mm

(Vs =28 V, Ipset (@2) = 100 mA)

Reverse Transmission, dB

04
10-]
= 20
— o
z % -301
w o _an-
m2 50
]l
A0
70
80
freq (1.000GHz to 3.000GHz)
Forward Transmission, dB
40
ang
20
= g A5
ﬁ 4
[ii] Uj
=] 4
104
20
30

T T T 71 T 71 T 1
1012141618 202224 26 28 30

freq, GHz

md
Ifreq=2.500GHz

req=2.600GHz
dB(SQ,W)):S.BBE‘ ’E{E?S(ZJ)):B.BS?

b
fren=2.700GHz
dEl?S(ZJ)):B 551

LN I T T T T
101214 1618 20 2224 28 28 30

freq, GHz

Output Reflection Coefficient

md ma

i

5(2.9)

freq (1.000GHz to 3 000GHZ)

[022¢ |[1002] [vaow) |

o3>

portl EC-NE55410GR Port2

1M
freq=2.500GHz

S(1,1)=0.589 f-79.328
impedance = 28.197 - j51.774

7

freq=2.500GHz
S(2,2)=0.671/170.308
impedance = 9.902 + j4.075

2
[freq=2 B00GHz
S(11=0.565 / -128.471

impedance = 16.647 - j21.671

i
3

[freg=2.600GHz
S(2,2)=0.565 / 124 565
impedance = 17.343 + 23.741

m3

freq=2.700GHz

S(1,1)=0574 /179.830
impedance = 13.520 + j0.069

md

freg=2.700GHz
5(2,2)=0.430 / 60.422
impedance = 50.204 + j56.354

Evaluation Board Information PU10712EJ01VOEB
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Two-stage Amplifier (Q1 + Q2)

Gain (dB)

IMs, |

IMs, IMs (dBc)

22

Two-stage Evaluation Board Data

(Cascade Amp.)

RF Data on NE55410GR for 840 to 960 MHz

(Vos = 28 V, Ipset (1) + Ipset (@2) = 120 mA)

Gain, Drain Efficiency vs. Output Power

36 [— - 80
oM cwW
34| oo 70
—— 920 MHz
MHz
32 —osomm 60
30 4:':.,:~< 50
28 /7\.5 40
26 30
24 y 20
22 // 10
/
20 0
20 25 30 35 40 45

Output Power (dBm)

Drain Efficiency (%)

Ms, Drain Efficiency vs. Average Output Power

-10 r r r - -
CW, Frequency = 960 MHz, 120
20 1 MHz Spacing
“l2 tonle CW / 100
-30|— it 80
IMsL. /
T IMsU
-40[—, | Ma / 60
-50 /7u 40
-60 /IMZ = 20
- — 0
15 20 25 30 35 40 45

Average Output Power (dBm)

Drain Efficiency (%)

Frequency (MHz) [P-1dB (dBm)| 74 (%) |PAE (%)| G (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

CIRCUIT of EV BOARD

of

of

cooo

0.22 4F
NE55410GR
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p

Va@W |[spr [182][109 560 |[ Vo oW | [ 470F 9

F

P!

P!

RF out

°
o °
° °
Iﬂ s . 5 I'
° °
hl n n bl

t

Rogers4350
er :3

:0.5mm

size: 40 x 38 mm




S-parameter on NE55410GR for 840 to 960 MHz

(Vos = 28 V, Ipset (1) + Ipset (@2) = 120 mA
Two-stage Amplifier (Q1 + Q2)
lUse with S-Parameter Simulations

Input Reflection Coefficient Reverse Transmission, dB

)

]
m7 104
freq=0840.0MHZ 4
S(1,1)=0.230/51.798 204
impedance = 44.349 +j21.575 ]
o 4
fre=880 OMHz ER 3
S(1,1)=0.181/72.058 = 40'

impedance = 52 496 +[18.700

dB(3(1,2])

my

freq=920.0MHz
S(1,1)=0.164 / 45 284
impedance = 61.120 + j14 646

& ! 1
| B -504
B0

freq (500.0MHz to 1 300GHz)
freg, GHz

Forward Transmission, dB COutput Reflection Coefficient

40

] i
fren=640 OMHz 30
dE5(2,1})=30.023 1
m — 1
It 0.0mMHzZ =
dB(5(2,1j)=30.653| 7

mAm 2

by

pPortlEC-NE55410GR P2

IMG 704

freq=960 OMHz 1

il 4T s
Mpedance = 7. )b ng 0§ 07 08 08 10 11 12 13

mii

freq=840.0mMHz
S(2,2)=0811/27 711
impedance = 77.202 +J170.037

M2
fre0=880 OMHz
5(2,2)=0.654/ 2 433
impEdance = 236 730 + 22,973

By
&7 204 I T L
m3 = Bl
req5=92D OMHz = m
dB(5(2,17)=29 958
o 104
freq5=960 OMHZ
0B(5(2,1])=29.798
0] | -

T T T T T T
05 06 07 08 08 10 11 12 13

freq, GHz

fre (500.0MHZ to 1 300GHz)

imp

I}
fren=020
S(2,29=0

OMHz
836 /-16.832
edance = 136.301 - j59.264

fra
el
S(Qq

impedance = 81 064 71 292

=960.0MHz
,2)=0.521¢-37.912

NE55410GR Board Information for 840 to 960 MHz

(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA
Two-stage Amplifier (Q1 + Q2)

EVALUATION CIRCUIT

O Vos (+28 V)
347 4F

9 M

5.6 kQ

1 0.001 4F
0.22 J‘ 5 1 kQ
“r 22 4 ... NESS410GR | 71;
22kQ
TL6 TL7
RFin I I
TL2 47 pF

47 pF 15Q

Wlhemmeee-

1 11[13[16] [(Back side)

material : Rogers4350
er :3.5
thickness : 0.51 mm

Evaluation Board Information PU10712EJ01VOEB

)

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
(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

50 Q

s(1,1)

FEY

221 @0
@ & = rﬁ 8 '
o = o
& ) @
freq (800.0MHz to 1.000GHz) freq (800.0MHz to 1.000GHz) freq (800.0MHzto 1.000GHz) freq (800.0MHz to 1.000GHz)
m m7 m m7
_Sr(eﬁiafg.'? e, 36.353 fsr(egzsfg-gg'\q“ﬁ 16738 _5(81(178;‘3.'%/'5'*/21 74.407 fsf(eggs;‘g-gg"s”,ﬂ 50249
Impedance = 40.304 +7.775 impedance = 3.963 + 30,657 Impedance = 6.898 + /2.39 impedance = 12.966 + 8.558
im. m:
=! mi = mi
o W e B ST % oy L o 0
|m§e ance = 39.803 +j9.518 impedance = 5.577 + [35.879 Impedance = 8.795 * & impedance = 13.147 + j0.816)
m: im:
= m = m
eS0T 126 018 [e92320 a2 606 erS0.808 171 500 e o0 F153 357
|mfe ance = 39.368 + j11.310 mipedance = 8.224 + 141,563 Imfe ance = 5.600 +]3.626 impedance = 13.485 + j11.021
md m ms m
e T8t Fizt 503 (o950 22, 766 SETo0816 160,025 e SioNo0 984 1150 605
impedance = 39.001 +13.151 impedance = 12.373 + j47.764) impedance = 5.115 + j4.362 impedance = 13.982 + j12.151
EC-NE55410GR EC-NE55410GR
T (o [N
npu Output Input 9 \W. Intermediate |10 Output
raiding I s NS i
z i 50 Q
50 Q
Z10SZ10L

ACLR Optimum tune for NE55410GR for 870 to 890 MHz

(Vos =28 V, Ipset (@1) = 35 MA, Ipset @2) = 95 mA)

Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power
0

] e e e e (ACLR = -56 dBc@0.2 W single-carrier W-CDMA)
- i HCW-
34| <] Gain =
| ] = | RN N :O\
BT T Y 18 E Frequency (MHz) [P-1 dB (dBm)| 74 (%) |PAE (%)| G (dB)
o 32f= / 50 &
o 870 MHz / ] S 870 40.63 58.69 | 58.66 | 33.05
c 31 —880 MHz \ —+ 40 §
© 890 MHz | I ] = 880 40.10 56.80 | 56.76 | 33.19
G 30[ —s0 U
29 o0 @ 890 39.96 56.76 | 56.73 | 33.19
. a
28f T e (1)0 CIRCUIT of EV BOARD
250 25 30 35 40 45 50
Output Power (dBm)
ACLR, Drain Efficiency vs. Average Output Power . NE55410GR
) -20 SinglercarrierW-CDMrAj H = 100
% -25 ;W-CDI\CAASGPP,gesz Model 1, —90 —
-~ |64 DPCH, 100% Clippin: s —_ 7 l\
N '30 FCenter freauency SSpOpM?—Iz. — 80 o\o 2
I -35/—AcLR-5MHz 70 —
= ~—ACLR +5 MHz — )
o 401 e i 60 §
T 45 - 50 G [sam
T g 5 MHz) = =~
-50F 40 W
= EE=EEEE 15 pF
w SSEEEEEET —{30 § L aror ]
I -60|-ACLR (10 WHz 20 §
Q B5F—F———t—F— —10
< _70135“H Nd—=—1]— \ 5 N pee Rogers4350
5 20 25 30 35 40 er :3.5
Average Output Power (dBm) t - 0.5mm
size : 40 x 38 mm
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High-gain (33 dB) and Low-distortion Matching




ACLR vs. Ipset on NE55410GR for 880 MHz

(Vps = 28 V, Ipset (@1) = 20 t0 40 mA, Ipset (@2) = 85 to 105 mA)

Two-stage Amplifier (Q1 + Q2)

ACLR vs. Output Power (loset (@1) Dependence)

ACLR vs. Output Power (loset (@2) Dependence)

The resultslof IDset (@1) (|Dlsel for Q1) derl)endence, 25 The resultsI of Ipset (@2) (|Dlse| for Q2) delpendence,
3 while Ipset (@2) (Ipset for Q2) is fixed at 95 mA A while Ipset @1 (Ipset for Q1) is fixed at 95 mA /
IDset (@1) / -30 Ipset (@2) /
o 20 mA / < 85 mA /
< 35 —25mA B 35 —90mA
& ——30mA / T —_90mA I ACLR (5 MHz)//
° 40l — 35 mA N m
< - I -40] —— 100 mA
T ——40mA| ACLR (5 Mle) S — 105 mA
S o
= -45 3 -45)
N , I
I -5 / / = -50| /
5 / < / //
0 o
x 55 / 5' -55)
—
S <<
< -6 -60)
-65 ACLR (10 MHz) .65 — ACLR (10 MHz)
W-CDMA 3GPP, Test Model 1, 64 DPCH, W-CDMA 3GPP, Test Model 1, 64 DPCH,
67% Clipping, frequency 880 MHz 67% Clipping, frequency 880 MHz
15 20 25 30 35 40 s 20 25 30 35 40

Average Output Power (dBm)

Average Output Power (dBm)

S-parameter on NE55410GR for 870 to 890 MHz

(Vbs = 28 V, Ipset (@1) + IDset (@2) = 130 mA)

Two-stage Amplifier (Q1 + Q2)

e o

i 51,408 o

3.8402 nH

- #70.000 000 MHz
"

P a
cor g

Da
4
MMz

Hid.
START 40,000 000 s Y0P 4 300,000 0UO Mz

CHi Sgs o9 MAm
]

5 ap/ REF 20 dB i Bi.W38 ab

/}@\

P
Ear
Del

START  10.000 000 MMk BTOP 1 300.000 000 MHx
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108 MAS 10 4B/ HEF O ds 4 —64.088 o

- avo. 900
"
Pe r?
Gar
Dal g et ]

Lt

i

START 10.000 00 MHz ETOP 1 300.000 000 MHz

>

port1 EC-NE55410GR port2

11U FE

A 105,90 0 —i71.B4a 1.0888 pF

@70.000 000 MHx

Hig

BTOP 1 B00.000 000 MHz

10,000 000 MHz

BTART

25



RF Data on NE55410GR for 1 422 to 1 437 MHz

(Vos = 28 V, Ipset (1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power Frequency (MHz) |P-1 dB (dBm)| 7 (%) [PAE (%)| G (dB)
36
NS cw 38 14220 41.20 47.42 | 47.38 | 31.84
— 14295 Nk
so| 7 60 &£ 1427.0 4092 | 46.68 | 46.64 | 31.95
e | i ~
T 30 Gam>‘ 50 3 14295 40.89 46.60 | 46.56 | 31.95
g 28 VAR 1432.0 4083 | 46.38 | 46.34 | 31.93
21 =
o 26 X 80 & 1437.0 40.65 45.70 | 45.66 | 31.80
24 20 £
| > 8
22 10 A&
/

2%0 25 30 35 40 450 CIRCUIT of EV BOARD
Output Power (dBm) 022 4F [ 109

[rser N |1EO O:
R NG Z
IMs, IMs, Drain Efficiency vs. Average Output Power 10 S . NE55410GA |
4 pl M 00000000000

'25 —IMiL |Freq. = 1429.5 MHz, 100 5 pF |t - O

250 —IMU |1 MHz Spacing 90 T e o oo o [ 4pF

30 :LMLLJ 2 tone W /g ? [pr ;= oosr 7 O i
2 35 TV iy I I L ||t
T -4 50 S o O TN . e
£ 45 50 o 075 F 5 O {2000k

Y = e Jo0o0oo L

& -5 — 40 W o | B8 o X © o srsees 150 |
& o~ 7 p M= ) 5o RF out
= SR 0§ o NN = 7]

-60 7 20 O Wk O :

M|,/ | V-7 : N Rogers4350
: g V /K/ 10 30 Q \ \ \ " er :3.5
-7 = .
15 20 25 30 35 40 o loafispr[36] | [oa] At :05mm
0.22 4 g size: 40 x 38 mm

Average Output Power (dBm)

S-parameter on NE55410GR for 1 422 to 1 430 MHz

(Vps = 28 V, Ipset (@1) + IDset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

CHL 844 LU FB E 49.78% 0 -13.88 o  €.0869 pF oML Sgp  log MA@ 10 48/ REF 0 8 &-57.208 aB
- T 1 429.800 000 Mix - [ 2s.%00 o
. 5
: =a. = Z}
by M o T
Dul ==7. gﬁ #
- 1
~ e 5

B

CHi Spy log MAG 5 4B/ REF 10 d3 & !3.;!5: dB tH1 Slpg iU Fa8 = A7.784 a ~118.91 a HES.0 P
- Iy T a-gao oo = port1EC-NE55410GR port2
L] L
£ ] ECiTPY )
Bel / \ ;3‘ ::
I
Hig + - f Hig
s “g\\
Y
t
e |
’TAHTII 000.000 Q00 MHI BYOP 2 Q00.000 000 MHx STAAT 1 000.000 GO0 MHx STOP & 000.000 000 MHx
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RF Data on NE55410GR for 1 500 to 1 530 MHz

(Vos = 28 V, Ipset (1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power

34 90
32 |CW 80
30 70
e <9|Gain[\}
28 —160
gl S
= 29154 7
c 24— 40
©
2 30
° % P
20 — 20
18 — 10

18
8 25 30 35 40 45
Qutput Power (dBm)

Drain Efficiency (%)

IMs, IMs, Drain Efficiency vs. Average Output Power

-20 CW, Freq.—1530 MHz, 100

-25 -; :\AHzg\rﬁcing 90 .
QSRR
S -35]—mwu
o X Q
S 40|y 60§
e 0
= 55 TR

-60 e 20 o

-65 - 10

-70 = 0

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

Frequency (MHz) |P-1 dB (dBm)| 74 (%) |PAE (%)| GL(dB)
1500 41.32 47.83 | 47.78 | 30.84
1510 40.86 4467 | 4462 | 30.75
1520 40.51 42.94 | 42.90 | 30.66
1530 40.26 44.89 | 44.84 | 30.76

CIRCUIT of EV BOARD

15 0F :0 O:
REin |-\ o ooooo 0.22 4F
1.5 pF | Ll o oo s NES5410GR
3 pF ﬁk E Q E
5 RPIP— g [ 4eF
oo - ;
L (e
e IR o s~ ;
s N -0.5 F
= O {0000l kg .
H:100 SWECE =
0.22 4F A " . 0000T5Ts
: :Q B [ : Rogers4350
89 nH er :35
Q
= 2pF [10Q [ 1.5pF [2pF | 0.22 4F | t :0.5mm

Vd (2 W)

Vg (10 W)

size : 40 x 38 mm

S-parameter on NE55410GR for 1 500 to 1 530 MHz

(Vs = 28 V, Ipset (@1) + IDset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

i 48.38m o

CHi B4q T U ~15.75 a &.7887 pF

CHANSED TO

e Sy
START i 00D.000 00D Mix STOP B 000,000 000 Mz

i 30.482 4B

CHL Sgy  lom MAR 20 4B/ PEF O uB
T et

1

" j,__.._..|_ 2

‘ Lol L |
STOP & 000.000 000 MHT

ETART 4 000.000 GO0 Wiz

Beg

100 HA®

STAAT 4 000.000 000 HHE

SRR SR AR SR 8 s
BT0P 2 000.000 000 MHE

180,44 o BOR.DE #F
i 800,000 Q0D MHx

D

port1EC-NE55410GR port2

STOP 2 000,000 000 MHz
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NE55410GR Board Information for 1 500 to 1 530 MHz

(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

EVALUATION CIRCUIT Symbol | Width (mm) |Length (mm)
' OVos (+28 V) TLA 1.0 18.0
izm TL2 1.0 2.0
TL3 1.0 5.0
4 TL4 1.0 25.0
TL5 1.0 1.5
2218 TL6 0.5 5.5
""""""" ; rJ_v TLY 0.5 5.0
TL8 1.0 25.0
T oF TL9 1.0 2.5
7. TL10 1.0 4.0
Arout TL11 1.0 2.0
0 TL21 TL22 TL23 TL24 TL12 25 35
e b TL13 1.0 5.0
3%1: %ﬁo%‘pl: TL14 1.0 25.0
‘ TL15 1.0 1.0
?ﬁiﬁh’ ] Tiie 10 50
22 4F TL17 1.0 4.0
; TL18 1.0 25.0
TL19 2.5 35
6 TL20 1.0 4.0
? TL21 2.0 6.0
material : Rogers4350 TL22 1.0 4.0
er - 3.5 TL23 1.0 4.0
thickness : 0.51 mm TL24 1.0 7.0

Impedance Information on 1 500 to 1 530 MHz
(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

28

'fzzL < /
¥ 225 : ks Z10S / P Z10L

%50 Q

= < = N
= o = o
71 @ 3 5 \
freq (1.400GHz to 1.600GHz) freq (1.400GHz to 1.600GHz) freq (1.400GHz to 1.600GHz) freq (1.400GHz to 1.600GHz)
1 m1 m7
ffreq=1.500GHz freq 1.500GHz freq=1.500GHz freq=1.500GHz
S(1,1)= 06111167219 5(2,2)=0.750 / 142,059 I5(1,1)=0.939/-177.639 5(2,2)=0.685 / 175,671
fance = 12.214 + j5.270 =7.956 +16.797 =1.583-1.029 =9.372 +j1.823
m2 m8 m8
freq=1.510GHz freq=1.510GHz freq GHz freq=1.510GHz
IS(1,1)=0.615 / 166.491 5(2,2)=0.755 / 141.158 IS(1,1)= o 940/ 178.593 5(2,2)=0.686 / 175.244
=12.092 +5.580) impedance =7.833 +17.243) =1559-j0.613 impedance = 9.339 +]2.004
m3
freq=1.520GHz freq freq 1.5620GHz e
S(1,1)=0.618/165.767 15(2,2)= 0759/140 262 5(1,1)= 0940/ 179.541 3(2 2) 0687/174 816
=11.975 +j5.890 fance = 7.715 +17.688) 537 -j0.200 =9.307 +j2.185
mi0 md m10
freq freq=1.530GHz freq=1 freq=1.530GHz
S(1,1)= 0621/165047 S(2,2)=0.764 /139.373 S(1,1)= 0941/179515 5(2,2)=0.688 /174389
=11.863 +j6.198 =7.604 +j18.131 =1517 +j0.211 =9.275 +]2.366)
EC-NE55410GR EC-NE55410GR
Input S
npu | I Output Input ] Intermediate Output
matching 4&-; W—I-) 10w’ matchlng matching :ZW’ matching 10w matching
[ -
50 Q I
50 Q
ZZS 22L Z1OS Z1 oL
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RF Data on NE55410GR for 1 805 to 1 880 MHz

Two-stage Amplifier (Q1 + Q2)

(Vos = 28 V, Ipset (1) + Ipset (@2) = 120 mA)

Gain, Drain Efficiency vs. Output Power

36 — 1805 MHz 80
[ LB 2o
— 1880 MHz
32 —_ -
_ <9[Gain €0
m 30 50
< 28 —%—|40
<
8 2 \\‘m 30
y,
24 20
22 // 10
=

20 0
20 25 30 35 40 45
Qutput Power (dBm)

Drain Efficiency (%)

Frequency (MHz) |P-1dB (dBm)| 74 (%) |PAE (%)| G (dB)
1805 40.26 40.84 | 40.78 | 29.39
1820 40.22 4122 | 41.16 | 29.20
1840 40.45 4281 | 4274 | 29.10
1860 40.40 4323 | 4317 | 29.20
1880 40.08 42.75 | 42.69 | 29.57

CIRCUIT of EV BOARD

15 k

0.22 uF

IMs, IMs, Drain Efficiency vs. Average Output Power

-20 m-CDgA SGPP. TS Wodel T 100
-25 [Gerir roquency 1 64 &z, Vi 90
_30 15 MHz spacing 80
— 2carrier W-CDMA
3 -35 / 70
T -40 60
2 45 / S
= IMs | "
= 50— 40
= - — 30
o [ ms s
-60 IMzL 20
-65 —IMU |10
70 —=—LF ——
15 20 25 30 35 40 45

Average Output Power (dBm)

Drain Efficiency (%)

w|] =
°
bl

2

2w)
pF
pF

pF

[l ¢
B

30

&2
7

vd (2 W)

(— 11 5o

NN
| \NOA :
\ L

o

o J

1oF [ 100 os5pF |[3pF [[0224F |

:

Rogers4350
er :3.5
t :0.5mm

size : 40 x 38 mm

S-parameter on NE55410GR for 1 805 to 1 880 MHz

Two-stage Amplifier (Q1 + Q2)

7

freq=1 B00GHZ

S(1,1)=0 326 / 65,060
impedance = 53 760 - 35 520

i)
freq=1.840GHz

S(1,1)=0.254 / -72.940
impedance = 51,006 - |26 553

I
fre=1.680CHz
S(7,1)=0.180 / -83.507

impedance = 48 651 - j18.057

i
frag-1 S00GH:
B(5(2,1))=29 312

I
rea1,840c4He
B(5(2,1))=28 881

m.
re9=1,800GH
OB(S(2,1)9=28 590

(Vps = 28 V, Ipset (1) + Ipset (@2) = 120 mA)

Use with S-Parameter Simulations

Input Reflection Coefficient

()

501,1)

7

frer (1.500GHz to 2 300GHZ)

Faorward Transmission, d8

40

a0-]

m

4n3

a T T T T T T T
1 16 17 18 19 20 21 22 23
frer, GHz

HB(S(1,2))

Reverse Transmission, dB

fan =

5(2,2)

T T T T T T T
19 16 1.7 16 19 20 21 22 23

freq, GHz

Output Reflection Coefficient

-

ey

port1 EC-NE55410GR port2

[

freq=1.800GHz
S(2,2)=0.610/-108.767
impedance = 17.775 - 132,724

miZ
freq=1.840GHz

5(2,2)=0.540 /-130,084
impEdance = 17 807 - 20,798

12
11

freq (1 500GHz to 2 300GHz)
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mT3

freq=1880GHzZ

S(Q,Qg:ﬂ A3 /-165 282
El

impEdance = 18,619 5 675
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NE55410GR Board Information for 1 805 to 1 880 MHz

(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

EVALUATION CIRCUIT

y

N\

50 Q

O \os (+28 V)
‘ A Symbol | Width (mm) |[Length (mm)
9 22 uF
TLA1 1.0 20.0
| TL2 1.0 5.0
o L3 1.0 24.0
- NEssat0gn I TL4 1.0 5.0
TL5 0.5 2.5
I 1= @ TL6 0.5 6.0
TL7 1.0 24.0
T FFout TL8 1.0 11.0
oF TL9 1.0 2.0
TL10 1.0 24.0
| TL11 1.0 2.0
ﬂméw side) TL12 1.0 5.0
0.22 4F
7-1—7 TL13 1.0 3.5
TL14 1.0 24.0
6 TL15 1.0 6.5
? TL16 1.0 7.0
. TL17 1.0 11.0
material : Rogers4350
er -35 TL18 1.0 7.0
thickness : 0.51 mm
Impedance Information on 1 805 to 1 880 MHz
(Vos =28 V, Ibset (1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)
- WE 228 a = & Z10L
= N hi o
E) f \ @ %
freq (1.700GHz to 2.000GHz) freq (1.700GHz to 2.000GHz) freq (1.700GHz to 2.000GHz) freq (1.700GHz to 2.000GHz)
m1
f'eq 1.800GH: irag=1.800GHz 'sr(eﬁili%ggseoH/z 172.062 ;?57‘1=1-3UUGHZ
e 38 .If,ze?asczw;s;: hron ke 0 8 o
;pezqﬂ'a‘mGHZ i:(%qj;%‘tgsezle 174522 o=t 8400tz
=| - f =1.840GHz ,1)=0. - X
i - e, e 124 e 15 s
m3 im9
freqs 1.880GHz fre =1.880GHz fsr(e1q _1] %agsesH/ 176.955 freq=1.880GHz
impidance =761-12563 . mpedance =1 204152 208 8T s
EC-NE55410GR EC-NE55410GR
"~ [ "~
Input 3 O tput Input Y Intermediat
ER e e B ENTNET e
50 Q
v& 750 Q 50 Q

30
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RF Data on NE55410GR for 1 900 to 2 020 MHz

(Vbs =28V,
Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power
80

28
—1 890 MHz
—{gM W7o =
270§ g hie &
26 —— 60 >
@ 25— N lso &
= 24K Gain 40 %
& 23 i =
22 20 &
[a]
21 =02
| |

0
2q5 20 25 30 35 40 45

IDset (@1) + IDset (@2) = 120 mA)

Frequency (MHz) [P-1dB (dBm)| 74 (%) |PAE (%)| GL (dB)
1890 40.28 37.41 | 37.29 | 25.85
1930 40.49 39.42 | 39.28 | 25.81
1960 40.42 39.63 | 39.50 | 25.72
1990 40.30 39.13 | 38.99 | 25.65
2030 39.92 37.30 | 37.16 | 25.49

CIRCUIT of EV BOARD
0.22 uF

10Q

[ va row) |
Output Power (dBm) - aow
15 0F I EO
IMs, IMs, Drain Efficiency vs. Average Output Power N oz ]
-20 100 EIRE
W-CDMA 3GPP, Test Model 1, of | | Loeedgeoel L/ pESHIIocH
2564 DPCH, 67% Clipping 0 o . Q
30 Center frequency 1.96 GHz, / < 2pF P ssooo50o °
- 15 MHz spacing 2 e’ o S
e 2carrier W-CDMA 8O & .
8 _35 70 5 47 pF 2000
S 40 o 5 RN
2 45 Ne— 50 2 '~~~:. o] K
- -50 — 40 L 0.75 pF ] ° A
2 c LoD
= 55 = ———30 3 ;|00 :
-60 s —mof20 O 7|0
d o o Hoe
e I I O Z T I s
— 74 ©
-7 L .
(%5 20 25 30 35 40 45 ° Rogers4350
— er :35
Average Output Power (dBm) [7oF [ 100 |[050F [ 20F (022, | t :05mm

vd (2 W)

vg(low) | size: 40 x 38 mm

S-parameter on NE55410GR for 1 900 to 2 020 MHz

(Vos =28 V, Ibset (1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

Use with S-Parameter Simulations

Input Reflection Coefficient

T

ffreq=1.890GHz

S(1,1)=0 653 /95,178
impedance = 17 768 j40.100

ma =
req=1.960GHz o
S(1,17=0.559/-118.068 = =
mpedance = 15691 - j26.631| = =
W i}
ms
freq=2.0305Hz w2 =
S(1,1)=0543 /138,902 ma
impedance = 15.693 - j16.889 m7
freq (1.700GHz to 2.300GHz)
Forward Transmissian, oB
30 |
E mi o om3 ms

Fn1

re

B 1 ’//

= _ QD_, /,"

Ifre jay 1

dB( 20

- S

fra6=2030GH? g

GB(5(2,1))=24.908 10

0 ] T T T T T
1.7 18 19 20 241 22 23
freg, GHz

Reverse Transmission, dB

port1 EC-NE55410GR port2

a
_104
=204
304
40|
-5U7’_/_/_)W_»_7_.——/“_\‘—\._
_g04
_704
-80 T T T T T w
1.7 1.8 18 20 21 2.2 2.3
freq, GHz
Output Reflection Coefficient
mi1
freq=1.890GHz
5(2,2)=0.718/-106.340
impedance = 12.603 - |35.764
m12
freq=1.960GHz
. 5(2,2)=0.640/-144 891
5 impedance = 12.025 - 14.302
Ixl
o [HE]
12 freq=2 030GHZ
5(2,2)=0.567 / 165.827
impedance = 14.020 1 5.734

free (1 700GHE to 2 300GHZ)
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NE55410GR Board Information for 1 900 to 2 020 MHz

(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

EVALUATION CIRCUIT Symbol | Width (mm) |Length (mm)
O Vos (+28 V) TLA 1.0 20.0
izz;ﬁ TL2 1.0 5.0
TL3 1.0 5.0
_-I- TL4 1.0 4.5
TL5 0.5 2.5
O.ZMJ,; ... NESSal0GR ;0'22 - TL6 05 5.0
' TL7 1.0 24.0
RFin : 47 TL8 1.0 25
b ; Y I I TLY 1.0 10.0
% e : i 2P TL10 1.0 1.5
0 9 TL2o TL2fTL2? TLos TLo4 FEOM TL11 2.0 1.0
: 5o 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
material : Rogers4350 | TL21 2.0 1.0
er '35 TL22 1.0 4.0
thickness : 0.51 mm TL23 1.0 12.0
TL24 1.0 7.0

Impedance Information on 1 900 to 2 020 MHz
(Vps = 28 V, Ipset (1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

PALS
= & = &
% o = Im o
® 228 g g % z108 5
freq (1.800GHz to 2.100GHz) freq (1.800GHz to 2.100GHz) freq (1.800GHz to 2.100GHz) freq (1.800GHz to 2.100GHz)
m1 m1 m7
ffreq=1.890GHz freq—1 890GHz lfreq=1.890GHz freq=1.890GHz
$(1,1)=0.510/ -147.852 5(2,2)=0.700/90.11 S(1,1)=0.934 /-160.172 5(2,2)=0.738 /-173.178
impedance = 17.412 - j12.780) Impedance 17.078 + j46.893 impedance = 1.753 - 8.728| impedance = 7.574 - [2.912|
m2 m2 m8
freq=1.960GHz freq=1.960GHz freq=1.960GHz freq=1.960GHz
5(1,1)=0.532/-152.443 1S(2,2)=0.714 / 83.737 S(1,1)=0.934 / -164.699 S(2,2)=0.743 /-175.199
Impedance 16.100 - j11.055] impedance = 18.072 + j52.429) impedance = 1.749 - j6.708| |mpedance 7.378 - j2.051
m9 m3
frsq— 30GHz req=2.030GHz freq=2.030GHz freq=2.03DGHz
5(1,1)=0.551/-156.847 5(2,2)=0.725/77.133 S(1 1)=0.931/-169.231 15(2,2)=0.748 / -177.207
=15.022 - j9.352 mpedance = 19.712 + j58.770 impedance = 1.800 - j4.707 impedance = 7.225 - j1.194
EC-NE55410GR EC-NE55410GR
Input b i Output
npu | Intermediate 1 Output Input | Imermedlate utpu
*‘f wr’ g matching 2 W metching wl-> matching
| -
50 Q I 50 Q
7250 Q
ZZS 22L Z1OSZ1OL
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RF Data on NE55410GR for 2 090 to 2 190 MHz

(Vos = 28 V, Ipset (1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power

30

T oW 80
28 —<!ZI Gain 70 3
T R
P e —" 60 =
—, ] [3)
%24 —150 _5
22 40 2
T m

820 30
18 A= 4 20 §
=T a

16 — —3iidi10

— —3534H

40 25 30 35 40 4

Output Power (dBm)

IMs, IMs, Drain Efficiency vs. Average Output Power

-20 100

o5 2carrier W-CDMA —

"€ [W-CDMA 3GPP, Test Model 1, / 90 g\o,

-3 |64 DPCH, 67% Cippping 80 <.
— Center frequency 2.14 GHz, o
8 -85 |15z spacing 70 S
T -40 7 60 ©
2 45 [ive 50 U
= 50— /// 40 <
= -55 —IMsL 30 4

-60 IMs 7 — Ml 20

-65 = MU 10

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

Frequency (MHz) [P-1 dB (dBm)| 74 (%) |PAE (%)| GL (dB)
2090 40.84 41.88 | 41.76 | 26.42
2110 40.94 42.94 | 42.81 | 26.22
2140 40.62 43.04 | 42.91 | 26.25
2170 40.38 41.99 | 41.87 | 26.53
2190 40.22 41.34 | 42.24 | 27.00

15 pF

CIRCUIT of EV BOARD

0.5 pF L .

i

1.0 pF

°

vd (2 W)

0.75 pF

]
- :
X :
1pF | [0224F

Aser]

i

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

(Vos =28 V, Ibset (1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

m7

freq=2.090GHz
S(1,1)=0458/-174.174
impedance = 18.643 - j2.191

mas

freq=2.140GHz
S(1,1)=0.346 / 156.249
impedance = 26.0971 +7.952

I
freq=2.190GHz

S(1,19=0.271 £ 125002
impedance = 33 436 + 16,055

FﬂS 2.140GH
I’EC{S= z

dE(5(2,1))=25.134

UB(E(2,17)

I
ffeq=2 190GH:
SB(5(2,1)9=25 726

Use with S-Parameter Simulations

Input Reflection Coefficient

m2
ma

501.1)

A0

freq (1 GONGHZ to 2 400GHZ)

Forward Transmission, o

HB(S(1,2))

30

D_

mimams

freq, GHz

T T T T T T T
16 17 18 19 20 21 22 23 24

0

-10 ]
-20 ]
-30 1
-40 ]
-SD—-W
-60 ]
-70 ]

-60

Reverse Transmission, dB

5(2.2)

freq, GHz

T T T T T T T
16 17 18 18 20 21 22 23 24

Output Reflection Coefficient

Rogers4350
er :3.5
t :0.5 mm

P

port1 EC-NE55410GR port2

miT
freq=2 090GHzZ

5(2,2)=0.579 /147,699
impedance = 14.358 - |13.283

mi2
freq=2.140GHZ

S(2,2)=0466/177.914
impedance = 18.233 + j0.789

fre (1 A00GHE to 2 A00GHZ)

Evaluation Board Information PU10712EJ01VOEB

mi3
freq=2.190GHz

5(2,2)=0.383 / 130 834
impedance = 26 879 + 17 570

size : 40 x 38 mm
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NE55410GR Board Information for 2 090 to 2 190 MHz

(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

EVALUATION CIRCUIT Symbol | Width (mm) |[Length (mm)
TLA1 1.0 17.0
Y O Vos (+28 V)
‘ . TL2 1.0 4.0
9 22 uF
TL3 1.0 24.5
TL4 1.0 2.5
J_D L5 1.0 3.0
.22 uF
_Nessatocn T _ 05 e
w o L7 0.5 45
33 pF I 0 TL8 1.0 25.5
: A TL9 1.0 25
¢ 92 TL15 TLiy TLis  TLig TL2o . Tioy REQUt TL10 4.5 4.5
1% 15};:_3 TL11 1.0 3.5
H S . L16
: : oF TL12 1.0 4.0
i TL13 1.0 45
1] e[ g o1 idg |(Back side)
0.22 4F TL14 1.0 25.0
7./1:. TL15 2.5 2.5
TL16 1.0 27.0
TL17 1.0 2.0
TL18 5.0 4.0
material : Rogers4350 TL19 5.0 2.0
frr] " 38-21 TL20 1.0 125
ICKN 0. mm
cKness TL21 1.0 5.5

Impedance Information on 2 090 to 2 190 MHz
(Vos =28V, Ibset (1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

N : N
s K ¥ 210

= S = N
= o8 P p
ot r@ 228 & [l "i"% 2108 &%
freq (2.000GHz to 2.300GHz) freq (2.000GHz to 2.300GHz) freq (2.000GHz to 2.300GHz) freq (2.000GHz to 2.300GHz)
m1
freq m7 lfreq=2.080GHz
S(1,1)= o 590/ 149.911 req=2.080GHz S(1,1)=0.921 / -158.253 freq_z 080GHz
5(2,2)=0.908 / 139.556 aScl vl i S(2,2)=0.788 / 155.842
'mze"a"” 13.768 - (12.484 impedance 2734 +[18.370) impedance = 2.146 - 19.588 |mped)ance 6.187 + 10.543
m: 2
lfreq=2.140GHz freg=2.140GHz m8
S(1,1)=0.604 / -152.819 1req 2.140GHz S(1,1)=0.924 / -164.214 freg=2.140GHz
i =13.022-j11.310 S(2,2)= 0913/134687 L 5026 . 6.921 5(22) 0794,153515
5 impedance = 2.663 +j20.820| — B impedance = 6.042 + j11.604]
im: m3
ffreq=2.200GHz mo mo
S(111)-0.616 / 155,638 e oty 7 130,101 e e 170,074 freq=2.200GHz
impedance = 12.387 - j10.159 impéd;née 2621 +]23.200 |mpedance 1.953 - j4.335 $(2,2)=0.800/ 151.210

impedance = 5.916 + j12.665

EC-NE55410GR EC-NE55410GR

Input Output
matching i - matching

Input |2w- Intermediate )__[ Output }
tchi [ tehi
B~ ]21 raching

50 Q

1 750 Q ' 50 Q
228 721 21087101
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ACLR Optimum tune on NE55410GR for 2 140 MHz

(Vps =28 V, Ipset @1) = 35 mA, Ipset (@2) = 80 mA)

Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Average Output Power

Gain (dB)

ACLR 5 MHz/10 MHz (dBc)

27— . 30
Single carrier W-CDMA
25 —F——+ 25 =
— Gain g Low-distortion matching
23 i 20 © " .
Vos = 28V, Ios (02 = 80 m, / c (ACLR = -54 dBc @ 1 W single-carrier W-CDMA)
Fregency = 2140 MHz Q0
21 A 15 §
~loren Z 90 mA 7d E|:> w
19 705&({21: )0 mA / 10 %
a CIRCUIT of EV BOARD
17 W-CDMA 3GPP, Test Model 1,15
64 DPCH, 67% Clippir
15 — Centerreaueny .14 Gz, 0 Vg2 W 22 F 0.22 4F H10Q 22 4F
15 20 25 30 35 40 O O
Average Output Power (dBm) RFin S °°°°°° [o22.7 |
0.5pF 2| === ool i /o oo ST L
ACLR, Drain Efficiency vs. Average Output Power o] o - O NE55410GR
-20 Single carrier W-CDMA . — s |2 N : . 3pF
-25 [W.CoMA 3GPP, Test Model 1, 90 . E Ty
64 DPCH, 67% Clippil ° I 1pF
-30 Center frequ7ency Izp?T%st / 80 9}0, ___O—Wﬁ—“)“ 4 = ﬁ[l L 000507
-35 [—aciR-sm 70 > o \ . .
-40 | ASR o / 60 § o) . . 5
.45 ::ﬁCLR+1OM / 50 g Alle| 0D o c: oooooo =
-50 F——ACLR (5 MHz) 40 W - D7 )
55 Jj/%l\‘ 30 £ (0227 | o e NIEN NE=S : Rogers4350
-60 w 20 0O . ° - N ° er :35
-65 T onmee 10 [12nH | ‘ ; ; t :0.5mm
Drain Efficiency size : 40 x 38 mm
%5 20 25 30 35 40 g zeer ] [oal [10e Vo (10W)

Average Output Power (dBm)

ACLR vs. Ipset on NE55410GR (Q1) at 2 140 MHz

(Vos =28V, Ipset (@1) = 35 MA, Ipset @2) = 80 mA)

Two-stage Amplifier (Q1 + Q2)

ACLR 5 MHz/10 MHz (dBc)

ACLR vs. Average Output Power (Ipset @1) Dependence)

-20 The results of Ipset (a1) (Ipset for Q1) dependence,
while Ipset (@2) (IDset for Q2) is fixed at 80 mA
25 — Ipset (@1) = 25 MA
30 — Ipset (@1) = 30 MA
Ibset (1) = 35 MA /
.35 |.—Ibset @) = 40 mA
-40 /
-45
ACLR (5 MHz) /‘\f/
50 —
—
-55
—=
-60
— -
65 [v.coma 3GPP, Test Model 1, 64 DPCH, ACLR (10 MHz)
67% Clipping, frequency 2.14 GHz |

5 20 25

30 35 40

Average Output Power (dBm)

ACLR vs. Average Output Power (lbset @2) Dependence)

-20 The results of Ipset (@2) (IDset for Q2) dependence,

25 while Ipset (@1) (Ipset for Q1) is fixed at 35 mA
g — lbset (@2) = 70 mA
@A  -30] —Ioset @2 = 80 mA
A Ipset (@2) = 90 MA
I -35] —lbset(@z) = 100 mA
=
= -40 /
B sl /

- ACLR (5 MHz) //
=
T ><>/
| |
2 -55

A 7
-60
—
65 W-CDMA 3GPP, Test Model 1,64 DPCH, |ACLR (10 MHZz)
70 67% Clipping, frequency 2.14 GHz P
15 20 25 30 35 40
Average Output Power (dBm)
35
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RF Data on NE55410GR for 2 305 to 2 370 MHz

(Vos = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

ACLR, Drain Efficiency vs. Average Output Power

Gain, Drain Efficiency vs. Output Power

24
22
20
18
16
14
12
10

8

Gain (dB)

<J|Gaj

cw

90
80

—

~

|

70
60

50

A

A

4

30
20

e >
/*/

— 2305 MHz
— 2330 MHz
— 2 350 MHz
—a3Z0 MH.

10

6
20 25 30 35 40 45

Qutput Power (dBm)

— -20 W-CDMA 3GPP, Test Model 1, 100
8 -5 |64 DPCH, 67% Clipping £ 90
5 Cemerlfrequer}cy 2,35IGHz. / 80
: -30 Single carrier W-CDMA 0
T -35 7

E -40 ACLR (5 MHz) 60
E -45 ] 50
< SOTClR fomH 20
2 .55 (10 MHz) 30
ot IR o g o = o
< Dol e[ | aém

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

Frequency (MHz) |P-1 dB (dBm)| 74 (%) [PAE (%)| G (dB)
2 305 39.22 31.25 | 30.99 | 22.03
R 2 330 39.08 32.43 | 32.17 | 22.10
o
E 2 350 38.93 32.61 | 32.35 | 21.99
§ 2370 38.67 31.95 | 31.68 | 21.88
S
i
£ CIRCUIT of EV BOARD
a
Vg (2 W)+ 22 (F [ 0.22 4F [ 10Q [ 22.4F |3
15pF|\ . : °
-0.22/1F
2eF L] NE55410GR |
7]

§ 47 pF -

3 1pF

c

3

5 -

o i . " Rogers4350

: - (X 1l er :35
-/ S R t :0.5 mm
00 size : 40 x 38 mm

o
[e5vr]
vd (2 W)

S-parameter on NE55410GR for 2 305 to 2 370 MHz

Two-stage Amplifier (Q1 + Q2)

(Vos =28V, Ipset (1) + Ipset (@2) = 120 m

A)

CHL 844 4 U Fa A: B5.047 a 43. 448 a 2268.37 pH CHE 84p log MAS 40 dB/ AEF 07?7 e 74. Tﬂ,‘ol‘,g"
o - ! 1 503,00 odo ]
" M ! I | !
CHANSED H &= ” 3
cor = Bae iy TR
) pa1 / 43388 _agi
! bl
Hid Hid :
| !
+ i ;
¢ i
" er_ﬂm&ﬁl W 1a
f |1 R
STAAT 4 000.005 000 MHz HTOM 3 000,000 000 Mex T, 000,000 000 WHz “TBYCH 8 000.000 000 MHz
CHi Bgg  lom HAR 10 oB/ REF 0 a8 1 £e.R44 0B CHi®gg 1uFs i 8.8 a0 B.EA7A o 479.48 OH
- T E %08, 400 odo snz - H 2 308.000 000 Mz
] H
* ‘ T g - & a
= i B LR
L 'ﬁ‘#ﬁ L= ‘izﬂié
"% - ‘E:sv'“gfg v ORS a
Hid : / WSS - S S— — Hid
L |
Lo ¢ \
' T i
£ !
i i
% | |
i l \
[ O [
el ; A
I i i ;
i
] I [ U TR | o
START 4 000.000 000D MHz sTOR 3 000 OO0 MHz START 4 000,000 000 MHx STOR 8 000,000 QOO MHx
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NE55410GR Board Information for 2 305 to 2 370 MHz

(Vps = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)
EVALUATION CIRCUIT

’ 0 Vos (+28 V)
A 322 4F
® “

NE55410GR

; 10pF

0 Q2 TL19 TL20 TL21,  TL22 REQUt
158 15 pF
' T TL1 ;
. .
H H 1pF 1pF
. .
. H
. . 4
: i
1 111 (Back side)
0.22 4F

material : Rogers4350
er :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
TL13 1.0 20.0
TL14 1.0 7.5
TL15 1.0 2.0
TL16 1.0 2.0
TL17 2.5 3.5
TL18 1.0 2.0
TL19 4.5 1.0
TL20 1.0 4.0
TL21 1.0 11.0
TL22 1.0 7.0

Impedance Information on 2 305 to 2 370 MHz

(Vos =28V, Ibset (1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

e el

= S = &
= o 5 g
71 & 3 5
v 725 %51 0S Z10L
freq (2.200GHz to 2.500GHz) freq (2.200GHz to 2.500GHz) freq (2.200GHz to 2.500GHz) freq (2.200GHz to 2.500GHz)
im1 mé mé
freq=2 fireq=2.305GHz f,eq fireq=2.305GHz
S(1,1)= o EaT | 146,970 5(2,2)=0.933 / 137.689 S(1,1)= o 930/ 143,156 S(2,2)=0.829 /169,901
=13.902 - j13.765| =Z0 " (0.040 +]0.386) =2.015-16.630) impedance =Z0 * (0.094 - j0.088)
m2 m7
freq=2 freq=2 freq freq =2.330GHz
S(1,1)= 0596/ 148.108 5(2,2)= 0933/135954 IS(1,1)= 0930/ 145.836 5(2,2)= 0831/ 170.430
=13.620-13.301 =2.003 +]20.197, =1.993-[15.342 = 4.645 - j4.150
m3 m8 m3 m8
freq=2 freq=2.350GHz freq=2.350GHz freq=2.350GHz
S(1,1)= 35500 /149,008 5(22)=0934 /134599 S(1,1)=0.929 /-147.975 5(2,2)=0.833 /-170.850
= 13.407 - [12.934] 2.014 +20.892, impedance =1.981-14.328, impedance = 4.597 - j3.967
imd [m9
freq=2 freq 2.370GHz freq=2.370GHz
S(1,1)= 0 603 1149802 S(2 2) 0 934 7133.246 S(1,1)=0.929 /-150.109 5(2,2)=0.834 /-171.268
=13.205-j12.569 =2.026 +j21.583 impedance = 1.973 - j13.327 impedance = 4.550 - j3.786
EC-NE55410GR EC-NE55410GR
I~ ~
Input Output Input 19 W Intermediate l Output
matching matching matching : P matching d I—) matching
-
50 Q |
= 50 Q
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RF Data on NE55410GR for 2 535 to 2 605 MHz

(Vos = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power Frequency (MHz) [P-1dB (dBm)| 7 (%) |PAE (%)[ G (dB)
20 | | | oW 90 2 535 38.68 26.43 | 25.92 | 18.33
19 80 =
| <21 Gain 80 % 2550 38.61 26.26 | 25.75 | 18.17
o 17— \ 60 & 2570 38.59 26.17 | 25.66 | 18.10
Z 5 K}
c O =zsmEme 50 5 2590 38.60 26.07 | 25.56 | 18.16
'® 15| —2570 MHz 40 E
O q4|=288 30 ¢ 2605 38.70 26.25 | 25.74 | 18.32
13 Aty @
e o> =
12— 0 CIRCUIT of EV BOARD
1 = 0
Y520 25 30 35 40 45 ek ] [emr ok
Output Power (dBm) 15 0F N MTf i
e
IMs, IMs ,Drain Efficiency vs. Average Output Power
20— 50 ,I NE55410GR
o5 — 32:5 o mA 2 tone CW 45 2pF
30 Deot = 140 MA 40 ’\?
o
= . g 0.5 pF
3 -3 T —— B 5
3 0 — e 2
I =1 25 ©
= 50 /,/’ﬁ 20 b .m
Vi C
. 5 [=) 10 4F | Rogers4350
- 7 10 5 er d 135
'65 ] (Center frequency 2.57 GHz, 5 t : 05 mm
7= S L 0 size 40 x 38 mm
15 20 25 30 35 40
[ospr][iod]

Average Output Power (dBm)

S-parameter on NE55410GR for 2 535 to 2 605 MHz

(Vos =28 V, Ibset (1) + Ipset (@2) = 120 mA)

Two-stage Amplifier (Q1 + Q2)

CHE B4y 2L U FS

i so.er7 a 7.8386 0 478.64 pH

B S3N.000 000 MHZ

cor
Dal

STAAT 2 000.000 009 MHx STOP 3 000.000 000 Kz

CHi Spy  log MA@ 5 dB/ HEF 20 4B & 27.148 B
o I 7755 oo odo i)

« | i ! -

A ki
- ! 58,

|

STAAT 2 000,000 000 MHz

ETOP 8 000.000 600 HHx

38

CHi 8qp _ lag MA@ 10 d8/ HEF 0 d@ & ~44.487 B
] e a3s 900 aﬁn m-qj
o T 5 J"'E: =
De1 - _,_.__.*:gﬁgzg;ﬁgé
HId
!
.
T pr 2 o
ks i A T

START & 000.000 000 MHz

CHL Sga & U PR

Hd

a 18.082 a

s L-1]
HTOR 3 000.000 DQO MHz

28.387 o 1.8418 nH
2 335,000 000 MHz

P

port1 EC-NE55410GR port2

STAAT 2 000.000 000 MHx

STOF 3 000.000 000 MHz
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RF Data on NE55410GR for 2 500 to 2 700 MHz

(Vos = 28 V, Ipset (@1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

Gain, Drain Efficiency vs. Output Power Frequency (MHz) [P-1dB (dBm)| 7 (%) [PAE (%) G (dB)
21 <:IGain W 90 2500 38.22 2448 | 24.16 | 19.95
20 L _— 80 9 2 550 38.20 25.02 | 24.64 | 19.39
19 70 =
N >
@ 18 —Zsm e 60 § 2 600 38.57 26.68 | 26.28 | 19.57
P i 50 3 2650 3753 | 2457 | 2422 | 19.73
£ qp|—2mou \ 0 £
O] 15 30 '% 2700 34.84 17.61 17.35 | 19.69
14 20 §
13 = 10 CIRCUIT of EV BOARD
|7
%5 20 25 30 35 40° [reewi JOUF ’222” LU
Output Power (dBm) 150F N — . Q O:
Ry Sl [y =ra
EVM vs. Output Power o | | Eeeogess °
10 il p o5 o Q w
—lowr=110m WiMAX ° soe 5] .
5| =C iR m : z
—bezilm > Yoo oF
2of= k= A - > c
25 —Evih o8y || 2 O el
g G : : g
s ® 92" qoo 2 O o [oo])
> -40 10 > 6 pF . DD ZM”" D05 é
W e / ] Ao Lo smeeeess —
50 EVM (%rms) }/ 5 [ TeE0n A =  ceredaso
-55 Dpink, L HENOR @ or a5
= Freq. Band: ETSI, °© o oo e

o

-60 0 |chan.Band Width: 1.75 MHz,| [ 12 nH < ° \ too 0.5 mm
15 20 25 30 35 |G (TyTh): /4 100 i i i size : 40 x 38 mm
Average Output Power (dBm) Conterfreq. 28 61z Va2 W) o050 |

Vg (10 W)

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

(Vos =28 V, Ibset (1) + Ipset (@2) = 120 mA)
Two-stage Amplifier (Q1 + Q2)

GHL By 1 UFE L 49.738 0 13507 & 859.87 pH CHL 8¢p 100 MAB 10 U8/ REF O 4B A —44.007 dB
= b bR o M e b A

- ‘- ‘2 doo. 600 000 Mix!
" i i ® cLd . : DR - DU
cap CHANSSD YO TEM CONTROLLEA — — — car - . ! B 40, 40000
oe1 DAL e e s e B 308 B
Hld H1d SN -

: " i 1 ! i i
START 1 000.000 000 Mtz STOP 3 000.000 000 Mz BTART 4 000.000 000 Mz STOP 3 000.000 000 We w W

GH Sg: lou MA®  Sde/ MEFOdE  u i9.5% am CHL Bgg 4 U FE & 10.888 o 7.M08R a  498.77 pH
- LI I oo ool = 1 port1 EC-NE55410GR port2
F— e -—— R — L
; ' LR
oo et e e e i e e e B 18428 4n iy
Hia
Fﬁviaoo;mb;o ™ - ~sToP il'odo'.m o0 Wi START £ 000.000 000 NI
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For further information,
please contact:

NEC Electronics Corporation

1753, Shimonumabe, Nakahara-ku,
Kawasaki, Kanagawa 211-8668,
Japan

Tel: 044-435-5111
http://www.necel.com/

[America]

NEC Electronics America, Inc.
2880 Scott Blvd.

Santa Clara, CA 95050-2554, U.S.A.

Tel: 408-588-6000
800-366-9782
http://www.am.necel.com/

[Europe]

NEC Electronics (Europe) GmbH
Arcadiastrasse 10

40472 Dusseldorf, Germany

Tel: 0211-65030
http://www.eu.necel.com/

Hanover Office
Podbielskistrasse 166 B
30177 Hannover

Tel: 0511 3340 2-0

Munich Office
Werner-Eckert-Strasse 9
81829 Milinchen

Tel: 08992 10 03-0

Stuttgart Office
Industriestrasse 3
70565 Stuttgart
Tel: 0711 99 01 0-0

United Kingdom Branch
Cygnus House, Sunrise Parkway
Linford Wood, Milton Keynes
MK14 6NP, U.K.

Tel: 01908-691-133

Succursale Francaise

9, rue Paul Dautier, B.P. 52
78142 Velizy-Villacoublay Cédex
France

Tel: 01-3067-5800

Sucursal en Espana
Juan Esplandiu, 15
28007 Madrid, Spain
Tel: 091-504-2787

Tyskland Filial
Taby Centrum
Entrance S (7th floor)
18322 Taby, Sweden
Tel: 08 638 72 00

Filiale ltaliana

Via Fabio Filzi, 25/A
20124 Milano, Italy
Tel: 02-667541

Branch The Netherlands
Steijgerweg 6

5616 HS Eindhoven

The Netherlands

Tel: 040 265 40 10

[Asia & Oceania]

NEC Electronics (China) Co., Ltd

7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
District, Beijing 100083, P.R.China

Tel: 010-8235-1155

http://www.cn.necel.com/
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