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Simplified Device Schematic
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NPT25100 Device Schematic A\

NITRONEX

2 stage low-pass input match, no output match

package

Lp,in

Lin

package

Lout Lp,out

L1 L2
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2.5GHz Load-Pull Data
Varying Vdd

» Tested on Focus Load-Pull system
— 700mA Idq
— CW Signal
— Constant Pin to deliver ~2dB compression
—Vdd =10, 15, 22, 28, 32V




10V Load-pull

NPT25100 10V _loadpull psat

10 Ohm Smith Chart
Pout_max=45.1 dBm

| Colec.Eff =55.0

88

| Colec.Eff = 60.0
Colec.Eff =50.0
Colec.Eff =65.0
Gain = 10.0 dB
Gain = 10.5 dB
| Colec.Eff = 70.0 Gain = 11.0 dB

Gain = 11.5dB

Colec.Eff = 74.5 | <]

Gain=11.7dB

r 1.5 Ohm
x-6.7 Ohm

Swp Min

Nitronex Proprietary and Confidential
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15V Load-pull

NPT25100 15V _loadpull psat
Swp Max
93
10 Ohm Smith Chart
Pout_max=46.9 dBm
Colec.Eff =57.5
_Colec.Eff = 60.0 | '/ [ Colec.Eff = 55.0
‘ Colec.Eff =62.5 Colec.Eff = 52.5
Colec.Eff = 50.0
| Colec.Eff = 65.0
\
\ Colec.Eff = 67.5 | Gain = 13.0 dB
| Colec.Eff = 70.0 Gain = 12.5 dB
| Colec.Eff =725 Gain = 12.0 dB
| Colec.Eff = 73.6 Gain = 11.5dB
r 1.8 Ohm Gain = 11.0 dB
aniil Gain = 13.5dB Gain = 10.0 dB

r 2.0 Ohm
x-5.8 Ohm

. Swp Min
Gain = 10.5 dB |/ 1
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22V Load-pull

Y

NITRONEX

NPT25100 22V loadpull psat

Swp Max
96

10 Ohm Smith Chart
Pout_max=48.4 dBm

[ Colec. Eff = 50.0 | Gain = 15,0 dB
| Colec.Eff = 55.0 Gain = 14.5 dB
| Colec,.Eff = 60.0 Gain = 14.0 dB
Gain = 13.5 dB
Gain = 13.0 dB
Colec.Eff = 65.0 Gain = 12.5dB
| N Gain = 12.0 dB
| Colec.Eff = 70.0 Gain =115 dB
AN Gain=11.0dB
| Colec.Eff = 73.9 o STy
<35 O 21 O Gain = 100 dB v Min
T x-4.6 Ohm 1
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28V Load-pull LY

NITRONEX

NPT25100 28V loadpull psat

— Swp Max
\ / 97
/d 10 Ohm Smith Chart

\ Pout_max=49.3 dBm

| Colec.Eff = 60.0 |
Y/ Colec Eff = 65.0]/
| Colec.Eff = 55.0 )
L‘. | Gain = 11.0 dB| Colec.Eff = 50.0]
| Gain = 11.5dB |
f
\ |
| Gain = 12.0dB |
| \

[Gain = 12.5 dB \ Gain = 15.5 dB |
N u Gain = 15.0 dB
= 4 Colec.Eff = 70.0 |« “- {7
\/ | ) = /’ Gain = 14.0 dB
[ ‘ .
\ 7/ | Colec.Eff = 70.7 | = %{ Gain = 14.5dB |
r2.30nm | N Gain = 16.0 dB]\ Gain = 13.5dB |
x-2.8 Ohm r 2.2 Ohm Gain = 13.0dB | Swp Min

: x-3.70m|l__ T — 1

Nitronex Proprietary and Confidential



32V Load-pull

NPT25100 32V loadpull psat

10 Ohm Smith Chart
Pout_max=49.6 dBm

| Colec.Eff= 500 |
| Colec.Eff = 55.0

"Colec.Eff = 60.0 Gain = 16.0 0B |

[
| Colec.Eff = 65.0

Gain = 15.5 dB |

Gain = 15.0 dB |
| Gain=12.0dB |
Gain = 14.5 dB |
\ Gain = 14.0 dB |
N ! %7 Gain = 13.5dB |
| Colec.Eff = 67. //gﬁ Gain = 13.0 dB |
r 2.3 Ohm \ F— P
e o Gain = 16.2 dB | Gain=125dB
r 2.7 Ohm
x-3.0 Ohm

Swp Max
79

Swp Min

Nitronex Proprietary and Confidential
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Impedances for Peak Gain aQ,g]

DE (10,15 8,32V ) nitronex

NPT25100 max gain_ max DE loadpull psat

Swp Max

N 10 Ohm Smith Chart
' r 2.6 Ohm

‘ x-3.0 Ohm
A\ r 2.3 Ohm | Gain = 16.2dB || 32V

x-2.8 Ohm

4 32V| | Colec Eff = 67.4 Gain = 16.0 dB | 28V

. 32V in=15.1 dB
28V Colec.Eff = 70.7 CainZ 15.1dB 2y
_\ S r 2.1 Ohm
\/| 22V|| Colec.Eff = 73.9 x-4.6 Ohm

AN
15V | Colec.Eff =;3.6/0 Gain = 13.5dB | 15v
10V| Colec.Eff = 74.5 | ‘i%in =11.7.dB | 10v
10V
Swp Min

Nitronex Proprietary and Confidential




Impedances for Peak Power a&g

DE (10,15 8,32V ) nitronex

NPT25100_max PWR max DE loadpull psat

Swp Max

10 Ohm Smith Chart

r 2.6 Ohm
x-3.0 Ohm

Pout = 49.6 dBm

| Colec.Eff=67.4

r 2.2 Ohm
x -3.7 Ohm

| Colec.Eff = 70.7 Pout = 49.3 dBm |

= r21 Ohm
Pout = 48.4 dBm x 4.6 Ohm

Pout = 46.9 dBm | " 2.0 Ohm
= x-5.8 Ohm
/ Pout = 45.1 dBm |

r 1.5 Ohm

10V x -6.7 Ohm

| Colec.Eff = 73.9

A\

| Colec.Eff = 73.6

| Colec.Eff = 74.5

Swp Min

Nitronex Proprietary and Confidential
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I\MYI\ Y,

WANNA

Y/ Y\ _ _
PNAVA 1.8-2.0 GHz Load-Pull Data
NWA\/N

Q‘{/&w  Tested on Focus Load-Pull system
/M~ 28v, 700mA
/me — CW Signal

' [W[ _ Fixed Pin that delivers ~49dBm max

SRS N
ISO 9001:2000




1.8GHz Load-pull AY

NITRONEX

NPT25100B_1800MHz_LP

— Power (dBm), 0.25dB interval

—— Drain Efficiency (%), 2% interval

O Pmax=49.57 dBm

o0 Drain Efficiency Max = 61.4%

x-0.73 Ohm

r 2.08 Ohm m

Zo =10 ohms

Fixed Pin

r2.31 Ohm
X -1.54 Ohm

Nitronex Proprietary and Confidential



1.9GHz Load-pull

NPT25100B_1900MHz_LP

—Power (dBm), 0.25dB interval

—Drain Efficiency (%), 2% interval

O Pmax =49.3dBm

O Drain Efficiency Max = 60.3%

Zo =10 ohms

Fixed Pin

r 2.97 Ohm
x-2.16 Ohm

Swp Min

Nitronex Proprietary and Confidential
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2.0GHz Load-pull AY

NITRONEX

NPT25100B_2000MHz_LP

—Power (dBm), 0.25dB interval

— Drain Efficiency (%), 2% interval
O Pmax =49.07 dBm

O Drain Efficiency Max = 64.0%

r1.95 Ohm
Zo =10 ohms

Fixed Pin

r 2.08 Ohm
X -2.26 Ohm

Swp Min

Nitronex Proprietary and Confidential
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2.5-2.7GHz Low Power
Load-Pull Data

» Tested on Focus Load-Pull system

 Load was tuned for max CW power
— 28V, 600mA
— CW Signal
— Pout = 44dBm




2.5 GHz Load-Pull LY

NITRONEX

NPT25100 2500MHz LP 44dBm
DC bias is 28V and 700mA

, | Pout=44 dBm

Swp Max
48

10 Ohm Smith Chart
Pout_max=44 dBm

€ 75=0.043.0 ohms

V/,  Collec.Eff=55.0 |
‘ Collec.Eff = 52.5 |
A\ Collec.Eff =575 |
Collec.Eff = 50.0 |
r1.4.0mm- Gain = 16.0dB |
, \
- r 1.6 Ohm Gain = 16.5 dB |
R/ x -2.4 Ohm

Gain=17.0dB
Gain = 17.5dB

| Gain = 18.5 dB

| Gain = 18.0 dB

Swp Min

Nitronex Proprietary and Confidential



2.6 GHz Load-Pull LY

NITRONEX

NPT25100 2600MHz LP 44dBm
8\ DC bias is 28V and 700mA

, | Pout=44 dBm

Swp Max
66

10 Ohm Smith Chart
Pout_max=44 dBm

€4 75=8.513.0 ohms

' .
| Collec.Eff=52.5 |
l‘ | Collec.Eff = 55.0 |
| Collec.Eff = 50.0 |
4
r 1.5 Ohm
x-1.8 Ohm
Gain = 16.0 dB |
A Gain = 16.5 dB |
x
ey r 1.6 Ohm Gain =17.0 dB |
x-3.0 Ohm
Gain = 17.5dB |
| Gain = 18.0 B | Swp Min

Nitronex Proprietary and Confidential



2.7 GHz Load-Pull LY

NITRONEX

NPT25100 2700MHz LP 44dBm

A DC bias is 28V and 700mA Swp Max
\d Pout=44 dBm 48
‘ 10 Ohm Smith Chart
N ZS=8.0—j3.0 ohms Pout_max=44 dBm
v/, ' Collec.Eff = 55.0
\ Collec.Eff = 57.5 | Collec.Eff = 52.5
A Collec.Eff = 50.0 |
/ | Collec.Eff = 60.0 |
Gain = 16.0 dB
r1.10hm ‘?ﬂ;’ X Gain=16.5dB |
b . x-2.3 Ohm ",
: 7 ) V) {Gain=17.04B |
ol I’l
Gain = 17.5 dB
r 1.1 Ohm
x 34 Ohm Gain = 18.0 dB |

Swp Min

Nitronex Proprietary and Confidential
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N\ Y,

WA

Y\ : _
AN 2.3-2./GHz Source-Pull Data

Y

Q‘{/&w  Tested on Focus Load-Pull system
/\{Q\{{/Xé » Load was tuned for max CW power

— 28V, 600mA
{/X{\\}]{ } — CW signal

Y — Pin = 15 dBm (max Pout ~31 dBm)

AVTA

s e e MR R




2300 MHz Source Pull ALY

NITRONEX

2300 MHz 28V Gain Source Pull Contours

: Swp Max
= 179
N/ | Gain =155dB

] | Gain = 15.0 dB
- : T30 | Gain=16.0 dB
v/, "Gain =135 dB
A\ [ Gain = 14.0dB

4

| Gain=14.5dB 3.8 Ohm
' x-9.20hm Gain = 16.5 dB

Nitronex Proprietary and Confidential



2400 MHz Source Pull Y

NITRONEX
2400 MHz 28V Gain Source Pull Contours
A Swp Max
= 254
\ | Gein= 1608 | Gain=15.5dB
/4 f | Gain=15dB
\ ’\
\
/ 18.4 Oh
20 O Gain = 16.322 dB
= 7
2 ff' /
Gain=13dB] NI Gain = 145 0B
"Gain=135dB| |Gain=14dB
Swp Min
1

Nitronex Proprietary and Confidential



2500 MHz Source Pull Y

NITRONEX
2500 MHz 28V Gain Source Pull Contours
Swp Max
\ / 271
| | Gain=16.0dB
\l Gain = 16.5dB | Gain=15.5dB
f r13.2 0hm
x2.7 Ohm [ Gain = 16.7 dB
.-"f':l v
_Gain=150dB|
| Gain=13.0dB
Gain = 135 dB Gain= 145 dB
| Gain = 14.0 dB Swp Min
— 1

Nitronex Proprietary and Confidential



2600 MHz Source Pull ALY

NITRONEX
2600 MHz 28V Gain Source Pull Contours
Swp Max
= , 265
| | Gain = 16.0dB
/4
\ Gain = 155 dB
/ Gain = 15.0 dB
Gain = 14.5 dB
v, /
[
Gain = 14.0 dB
|Gain=13.0dB| [Gain=135dB
Swp Min
1

Nitronex Proprietary and Confidential



2700 MHz Source Pull Y

NITRONEX
2700 MHz 28V Gain Source Pull Contours
Swp Max
\/ 221
: J | Gain=15.5dB
A\
| Gain = 15.0 dB
l‘ | Gain = 16.0 dB Gain=14.5dB
‘ / Gain = 14.0 dB
r 5-12808? "Gain = 16.3 dB
b | X-=1. m /
\/ [ Gain = 13.5 dB
| Gain = 13.0 dB
Swp Min
1

Nitronex Proprietary and Confidential



2500, 2600, 2700 MHz

Y

NITRONEX

CW Source Pull (P

. Trajectory for
&=optimum gain match

~1W)

for flat gain
across band

out
2500 2600 2700 MHz 28V Gain Source Pull Contours
! Gain=15.008B] Sup Vex
Gain=15.5dB
Gain = 16.0 dB o
. 4
| Gain=16.4 dB] 2.6 GHz bl
r7.3 d‘l}n\ —
x 1.5 0hm Gain 15.\5 dB
Gain =16.0 dB
Gain = 16.5 dB
]
'Gain=16.3dB
r5.20hm
x-1.8 Chm
2.7 GHz :
| Gain=15.5dB
| Gain =150 dB [Gain =16.0dB
Swp Min
1

Nitronex Proprietary and Confidential
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N\ Y,

WA

Y/ Y\ : _
AN 2.11-2.17GHz Source-Pull Data

Y

Q‘{/&w  Tested on Focus Load-Pull system
/\{Q\{{/Xé » Load was tuned for max CW power

— 28V, 600mA
{/X{\\}]{ } — CW Signal

Y — Pin = 13 dBm (max Pout ~30 dBm)

AVTA

s e e MR R




2110 MHz Source Pull AY

NITRONEX

2110 MHz 28V Gain Source Pull Contours 0044

Swp Max
171

|Gain=13.0dB|

|Gain=135dB|

|Gain=14.0dB

%
\ [Gain =145 dB ,,v
L‘I C/Sain =150 dB I,,"’

e

=

Vi

/8 \ “‘l‘ =% r 9.7 Ohm
) . x -16.4 Ohm
Vi | Gain = 16.0 dB

7
\ Gain=174dB|
|Gain=16.5dB

{Gain=17.0dB|
1

Nitronex Proprietary and Confidential



2140 MHz Source Pull AY

NITRONEX

2140 MHz 28V Gain Source Pull Contours 0044

Swp Max
168

|Gain=13.0dB|
%
- |Gain=135dB|
| Gain = 14.0 dB|
L‘, [Gain =14.5dB
4 |Gain=15.0 dB
r12.1 Ohm
7\ | Gain = 155 dB x-19.9 Ohm
) e, 7
\V4 Gain=17.4dB|
[
v/ | Gain =16.0 dB
|Gain = 16.5 dB

|Gain=17.0dB|
1

Nitronex Proprietary and Confidential



2170 MHz Source Pull AY

NITRONEX

2170 MHz 28V Gain Source Pull Contours 0044

Swp Max
180

|Gain=13.0dB |

| Gain = 13.5dB
X7
| Gain =14.0 dB /
%
l‘ [Gain=14.5dB //

‘- | c/;ain =15.0dB III'
ol
[Gain= 155 dB
\

r13.1 Ohm
X -15.4 Ohm

i

/
| Gain = 16.5 dB |Gain=17.0 dB|

1

Nitronex Proprietary and Confidential



2110, 2140, 2170 MHz

Y
Source PUII NITRONEX

2110 2140 2170 MHz 28V Gain Source Pull Contours
Swp Max
159

| Gain =16.5dB |

\' 2170 MHz - Red "~ |Gain=16.5d8
Gain=16.50B|  Gain=17.0dB|

| Gain=16.0dB |
| Gain=17.0 dB
2140 MHz - Green Gain =160 dB \
. Gain = 17.0 dB|
| | Gain =16.0 dB
2110 MHz - Black
|Gain=15.5dB
| Gain=15.5 dB
|Gain=15.5 dB : Gain =17.4dB |
. ] r12.1 Ohm
Region of interest o x -19.9 Ohm
for flat gain Gain = 15.0dB S P A
across band \Gain=150dB Gain=17.4d ain = 17.
: r9.7 Ohm r13.1 Ohm
x-1640hm| |x-15.40hm

Nitronex Proprietary and Confidential



Leading producer of
GaN-on-Silicon RF Power Devices NITZR::)\-\ZE}C

// 1.8-2.0GHz Source-Pull Data

Tested on Focus Load-Pull system

Load was tuned for max CW power
28V, 600mA
CW Signal
Pin = 13 dBm (max Pout ~30 dBm)

ISO 9001:2000




1800 MHz Source Pull Y\

NITRONEX

\ Optimum Zs is low but
v/ much more favorable
Zs is obtainable with

l‘ good gain

4 example:
G=16.5 dB
/4\ for Zs=7-j8.3 ohms
i ("

I
[,

A ZL=2.9-j1.1 ohms

1800 MHz 28V Gain Source Pull Contours

Gain = 15.0dB

| Gain = 15.5 dB

| Gain = 16.0 dB

[

| Gain = 16.5 dB

| Gain = 17.0 dB

| Gain = 17.5 dB

| Gain = 14.5dB

\ Gain

=14.0dB |

| Gain=13.5dB |

/

Gain = 13.0dB

r 7.0 0hm
x -8.3 Ohm

r 3.0 Ohm
x-10.2 Ohm

Nitronex Proprietary and Confidential



1900 MHz Source Pull Y\

NITRONEX

1900 MHz 28V Gain Source Pull Contours
\ Optimum Zs is low but
¥/ much more favorable Gain=15.00B | [Gain = 14.5dB |
‘ Zs is ;Ig:t)ac;ngaabilne with (Gain= 155 dB s ii0d
S Gain = 16.0 dB | Gain=13.50B |
4 example: 27
G=16.5 dB _Gain = 16.5dB |
/4 for Zs=8.6-j9.1 ohms | Gain= 17-0(dE/3 j
\ / Gain = 17.5dB | | Ga‘”; 130 B |
\ n \ \ r8.6 Ohm
N ZL=3.0-j1.2 ohms [ Gain= 18.0 dB x-9.1 Ohm
7\ 7 r 1.8 Ohm |
[Gain=184dB] | x-11.80hm

Nitronex Proprietary and Confidential



2000 MHz Source Pull

Y

NITRONEX

\ Optimum Zs is low but
v/ much more favorable

Zs is obtainable with
A\

good gain
4 example:
G=16.5dB
/4\ for Zs=10.3-j9.5 ohms

[

A ZL=2.7-1.9 ohms

2000 MHz 28V Gain Source Pull Contours

| Gain=145dB |

[Gain=15.0 dB Gain=14.0dB |

Swp Max

170

[Gain=16.0 dB Il,'f‘V
W (L

\V‘
V-

|Gain=13.5dB |
[Gain=15.5dB /,"_»'\\

| Gain=16.5dB | Gain=13.0dB ||
W&
\ Gain= 17.\>B ‘9/ :(1_8/2 8{,?

r5.2 Ohm
x-13.2 Ohm

Nitronex Proprietary and Confidential



1800, 2170, 2700 MHz

Y
Source PUII NITRONEX

1800 2170 2700 MHz 28V Gain Source Pull Contours
Swp Max
T 179
': | Gain =15.0 dB
- 1800 MHz - Red ——
v | Gain=15.5dB "Gain =15.0 dB
| Gain=15.5dB
A\ Gain =16.0dB
f 2700 MHz - Black | |
f  Gain =16.3 dB }
Gain = 16.5 dB
‘ Gain =17.0 dB
Gain = 16.0 dB
< 7/
| Gain =17.0 dB Gain = 16.5 dB
[ Gain=17.5 dB Gain =15.5.dB |
— Gain=15.0dB | 1

Nitronex Proprietary and Confidential



