Qorvo

Product Overview

The TQP0104 is a wide band over-molded QFN discrete
GaN power amplifier. The device is a single stage
unmatched power amplifier transistor.

The TQP0104 can be used in Doherty architecture for the
final stage of a base station power amplifier for small cell,
microcell, and active antenna systems. The TQP0104 can
also be used as a driver in a macrocell base station power
amplifier.

The wide bandwidth of the TQP0104 makes it suitable for
many different applications from DC to 4 GHz. TQP0104
can deliver Psat of 30 W at 28 to 32 V operation.

The device is housed in an industry-standard 3 x 4 mm
surface mount QFN package.

Lead-free and ROHS compliant

Functional Block Diagram
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Pad Configuration

Pad No. Symbol
1-6 RF IN, Ve
7-10, 17-20 N/C

11-16 RF OUT, Vb
Backside Paddle RF/DC GND

TQPO0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

Key Features

e Frequency: DC to 4.0 GHz
e Output Power (Pzg)*: 30.0 W
e Linear Gain': 17.0 dB
o Typical PAEzgs!: 64.0%
e Operating Voltage: 32 V
¢ Low thermal resistance package
e CW and Pulse capable
e 3 x4 x0.85 mm package
Note 1: @ 2.6 GHz

Applications

¢ Macrocell Base Station Driver

¢ Microcell Base Station

¢ Small Cell Final Stage

e Active Antenna

e General Purpose Applications

o Military and Civilian radar

e Land mobile and military radio communications
e Test instrumentation

e Wideband and narrowband amplifiers

e Jammers

Ordering Information

Part Number
TQP0104
TQP0104-2.6-EVB
TQP0104-2.1-DOH

Description

30W, DC-4GHz, 250 Piece 13” Reel
2.5-2.7 GHz Eval Board

2.1 GHz Doherty Eval Board
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Absolute Maximum Ratings

TQP0104
30W, 32V, DC to 4 GHz, GaN RF Transistor

Recommended Operating Conditions

Parameter Rating Parameter Value Units
Drain to Gate Voltage (Vbc) 100V Drain Voltage Range (Vb) 32 (Typ.) Y,
Gate Voltage Range (Va) -7t0+2V Drain Quiescent Current (Ipg) 70 mA

RF Input Power Over Drive above Pin 8 dB Peak Drain Current (lp) 1800 (Typ.) mA

at 36 dBm Pour, 50 Q, T = 25°C Gate Voltage (Va)! -2.8 (Typ.) Vv
VSWR Mismatch, P1dB Pulse (20% 10:1 Electrical specifications are measured at specified test conditions.
duty cycle, 100 ps width), T = 25°C Specifications are not guaranteed over all recommended operating
Storage Temperature -65 to 150°C conditions.

Exceeding any one or a combination of the Absolute Maximum Rating
conditions may cause permanent damage to the device. Extended
application of Absolute Maximum Rating conditions to the device may
reduce device reliability.

Note:
1. To be adjusted to desired Ipq

RF Characterization — Simulated Performance CW @

Parameter Conditions ® Typical Value Units
Frequency 2 25 3.0 35 GHz
Vb 32 32 32 32 \Y
Io 65 65 65 65 mA
Gun Power Tuned 19.1 17.4 16.3 15.3 dB
Output Pids Power Tuned 43.8 43.7 43.6 43.4 dBm
PAE1ds Power Tuned 70.6 63 62.3 62.5 %
Gids Power Tuned 18.1 16.4 15.3 14.3 dB
Notes:
1. Test conditions unless otherwise noted: T,=+25°C
RF Characterization — Test Performance at 2.6 GHz
Symbol Parameter Min Typical Max Units
P3ds Output Power at 1 dB Gain Compression 21.4 W
DrEsss | Drain Efficiency at 3 dB Gain Compression 65 %
Gads Gain at 3 dB Compression 14.3 dB
Notes:
1. Test conditions unless otherwise noted: To =25 °C, Vp =32V, Ipg = 60 mA, Signal: 100uS Pulse Width, 20% Duty Cycle
Electrical Characterization
Symbol Parameter Min Typical Max Units
Gate _ __ _
Leakage Vb=+10V,Vc=-3.7V 7.56 mA
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TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

Thermal and Reliability Information - CW &

Parameter Test Conditions Value Units
Thermal Resistance, Peak IR Surface

3.2 °C/W
Temperature at Average Power (8ic) Ppiss = 11.3 W, Thaseplate = 85°C
Channel Temperature, Tch 121 °C
Thermal Resistance, Peak IR Surface °

3.3 C/IW
Temperature at Average Power (8ic) Ppiss = 15.1 W, Thaseplate = 85°C
Channel Temperature, TcH 126 °C
Thermal Resistance, Peak IR Surface 33 oC/W
Temperature at Average Power (8ic) Poiss = 18.9 W, Thaseplate = 85°C '
Channel Temperature, TcH 148 °C
Thermal Resistance, Peak IR Surface 3.4 oC/W
Temperature at Average Power (8.c) Poiss = 22.7 W, Thaseplate = 85°C )
Channel Temperature, TcH 162 °C
Thermal Resistance, Peak IR Surface

3.6 °C/W
Temperature at Average Power (6c) Ppiss = 30.2 W, Thaseplate = 85°C
Channel Temperature, TcH 194 °C

Notes:

1. Thermal resistance measured to bottom of package.
2. Refer to the following document: GaN Device Channel Temperature, Thermal Resistance, and Reliability Estimates

Thermal and Reliability Information - Pulsed @

Parameter Test Conditions Value Units
Thermal Resistance, Peak IR Surface Poiss = 15.1 W, Thaseplate = 85°C o

. y 2.0 C/W
Temperature at Average Power (B.c) Pulse Width = 100 uS
Channel Temperature, Tcw Duty Cycle = 5% 115 °C
Thermal Resistance, Peak IR Surface Poiss = 22.7 W, Thaseplate = 85°C 20 °C/W
Temperature at Average Power (8.c) Pulse Width =100 uS )
Channel Temperature, Tcw Duty Cycle = 10% 131 °C
Thermal Resistance, Peak IR Surface Poiss = 30.2 W, Thaseplate = 85°C

. y 2.1 °C/W
Temperature at Average Power (B.c) Pulse Width = 100 uS
Channel Temperature, Tcn Duty Cycle = 20% 148 °C
Thermal Resistance, Peak IR Surface Poiss = 37.8 W, Thaseplate = 85°C 21 oC/W
Temperature at Average Power (Bic) Pulse Width = 100 uS '
Channel Temperature, Tcw Duty Cycle = 20% 166 °C

Notes:

1. Thermal resistance measured to bottom of package.
2. Refer to the following document: GaN Device Channel Temperature, Thermal Resistance, and Reliability Estimates
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Maximum Channel Temperature

TQP0104
30W, 32V, DC to 4 GHz, GaN RF Transistor

G 230 + —Pdiss = 15.1 W
< 990 + =———Pdiss =22.7W

Peak IR Surface Temperature vs. Pulse Width
QFN Base Fixed at 85 °C, 20% Duty Cycle
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Q 0 r\\,o TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

Maximum Channel Temperature

Maximum IR Surface Temperature
QFN base fixed at 85°C, Pdiss = 30W
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Model Load Pull Contours — Pulsed @23

TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

RF performance that the device typically exhibits when placed in the specified impedance environment. The impedances are not the
impedances of the device, they are the impedances presented to the device via an RF circuit or load-pull system. The impedances
listed follow an optimized trajectory to maintain high power and high efficiency.

Notes:

1. 32V, 65 mA, Pulsed signal with 100 uS pulse width and 20% duty cycle. 3 dB compression referenced to peak gain.

2. See page 30 for load pull and source pull reference planes.

3.  NaN means the impedances are undefined in load-pull system.

1.5GHz, Load-pull

4 \ N\ \ - {
Z7s(fo) = 3.14+3.15iQ \ " \ P X « Max Power is 45.5dBm ___
Zs(2fo) = NaNQ N\ \ | atZ=5624+1216iQ
Zs(3fo) = NaNQ . X \T = -0.5575+0.0739i -

\_ e Max Gain is 20.9dB
atZ = 3.576+9.880i0
\ _T = -0.4428+0.6052i
" eMax PAEiS75.5%
N atZ=6.176+11.195iQ
\ T = 0.2018+0.5525i

2I(2fo) = NaN@
2I(3fo) = NaN@

A
20 = 200

2.5GHz, Load-pull

/ B

) < X \
25(f0) = 2.990.24i00 ~ \ \)/ —~ ' Max Power is 45.6dBm
zs(2fo) = NaN NN\ Y o
75(3f0) = NaNQ \ o= e -
(3%0) = NaNg ; \\' "« Max Gain is 15.1dB
21(3f0) = Nang F=—_ \ \ o\ atz=a7eresmin
/ —— N \_T = -0.6571+0.2013i
S ¢ X -
———— | = Max PAE is 64.4%
/ — -\\ 12 = 2.97+3.9151Q
—— e = .0.6022+0.28841
——
AN

2GHz, Load-pull
s N — T |
|\ e Max Power is45.6dBm ___

Zs(fo) = 3.12+0.94iQ N\ \ N
Zs(2fo) = NaN@ N N \ atzZ=3721+1.52i0
75(3f0) = NaN@ S X \ \T = -0.6794+0.,1076i o
2I(2fo) = NaN@ » \_— e Max Gain is 17.1dB
2I(3fo) = NaN@ X “\ atz=3032+4765iQ
/ S T = -0.6654+0.3446i
ST >(/ « Max PAE is 72.7% -
St Tl atZ=3.09745.725i0

\\1‘ = -0.6316+0.4044i

3GHz, Load-pull

X \ X \ SN
N\ "\ __-e Max Power is 45.4dBm

\atZ = 4.61+0.109iQ —

VR .
Zs(fo) = 3.03-1.24iQ -
zs(2f0) = NaN@ "\ S
)
/

2(30)= NaNa \ T = -0.6253+0.0072i
2Z1(2fo) = NaNQ A P e Max Gain is 13.9dB
2I(3fo) = NaNg == atZ = 4.850+4.438iQ

g T = -0.5594+0.2784i
< J \ *» Max PAE is 62.9%

/’ —— / latz= 3.029+4.872iQ
T = -0.6625+0.3517i

XX

VNN
&= Power
| & Gain
" |<=>PaE
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Model Load Pull Contours — Pulsed @23

TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

RF performance that the device typically exhibits when placed in the specified impedance environment. The impedances are not the
impedances of the device, they are the impedances presented to the device via an RF circuit or load-pull system. The impedances

listed follow an optimized trajectory to maintain high power and high efficiency.

Notes:

1. 32V, 65 mA, Pulsed signal with 100 uS pulse width and 20% duty cycle. 3 dB compression referenced to peak gain.

2. See page 28 for load pull and source pull reference planes.
3.  NaN means the impedances are undefined in load-pull system.

3.5GHz, Load-pull

' '
| e Max Power is 45.4dBm —
\_atZ= 4.619+0.365iQ

Zs(fo) = 3.17-2.92iQ //
Zs(2fo) = NaNQ / .
75(3f0) = NaNQ \
2ZI(2fo) = NaNQ
2ZI(3fo) = NaNQ
AN

7s{fo) = 3.35-4.97iQ
_ Zs(2fo) = NaNQ
\ T = -0.6244+0.0241i Zs(3fo) = NaNQ
* Max Gain is 12.8dB - 21(2fo) = NaNQ
- atZ=3.857+4.089iQ = 2(3fo) = NaNQ
AN

-
\
VRN X
\
o

T ! |
\ e Max Power is 44.4dBm -
\_atZ=3.714-1.011iQ
\ T = -0.6837-0.0718i
\e Max Gain is 9.6dB
~ atZ= 4.636+1.416i0
T = -0.6183+0.093i
Max PAE is 42.4%
atZ = 3.706+0.985i0
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Model Load Pull Contours — CW (1:23)

TQP0104
30W, 32V, DC to 4 GHz, GaN RF Transistor

RF performance that the device typically exhibits when placed in the specified impedance environment. The impedances are not the
impedances of the device, they are the impedances presented to the device via an RF circuit or load-pull system. The impedances
listed follow an optimized trajectory to maintain high power and high efficiency.

Notes:

1. 32V, 65 mA. 1 dB compression referenced to peak gain.
2. See page 28 for load pull and source pull reference planes.

3.  NaN means the impedances are undefined in load-pull system.

2GHz, Load-pull

SN \ \ —
S \\ PN N\ \ N

Zs(fo) = 2.99+0.73i / \  Max Power is 43.8dBm
75(2f0) = NaNQ atz=4106+2.017iQ
75(3f0) = NaNQ _T = -0.6478+0.1379i
2Z(2fo) = NaNQ / ~ o Max Gain is 18.8dB
2I(3fo) = NaNQ / . atZ=3.015+4.638iQ —

N/ \ T = -0.6702+0.3366i

~ —— \ o Max PAE is 70.6% \_—

at Z = 3.228+7.106iQ Fa

& power
|| &= cain
!

— | &=> PAE

3GHz, Load-pull

/ \ \ - \
. \ N\ _—
Zs(fo) = 3.04-1.65iQ / * Max Power is 43.6dBm \
75(2f0) = NaNQ / \ _-atz=4.102+1.957ia \_
B(SfO)j NaNQ \ T = -0.6487+0.1339i N N\
2l(2fo) = NaNQ = P e Max Gainis15.7dB
2(3f0) = NaN@ E \al Z= 4.401+5.713i0 \
7SN T = -0.5541+0.3639i N
RS . / "o Max PAE is 62.3% e
Y , 27N\
N N /" atz=3.017+4.719iQ
N o /T =-0.6677+0.3419i X
dj‘.-“\ /
A —3g >
- v W AN
SRRy ,
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L / \\\/\/
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2.5GHz, Load-pull
/g; / \ P /x \ ) \\' -

Zs(fo) = 3.07-0.5iQ )<\
Zs(2fo) = NaNQ N
z5(3f0) = NaN@ 7 \
2ZI(2fo) = NaNQ

2ZI(3fo) = NaNQ AN

\ X \
« Max Power is437dBm ™\
_-atZ=4.101+1.95%Q
- T =-06488+0.134i \
o Max Gain is 16.6d8

/\(
y atZ = 4.215+3.811iQ N
I = -0.6119+0.2537i N\

e Max PAE is 63% d \
/" atz=3.017+4.717iQ \
/T =-0.6678+0.3418i A
X

3.5GHz, Load-pull
’ \ -\

/% N\~ N X | A
Zs(fo) = 3.13-2.85i0 P « Max Power is43.4dBm ™~ \
7s(2f0) = NaN@ V4 _atZ= 4.095+1.949i0 \
25(3f0) = NaN@ s N~ r=-06493+0.1334i X

2I(2fo) = NaNQ " “MaxGainisi4sdE <
2@3fo) = Nana atZ=3.019+4.723iQ N
V2 L T = -0.6675+0.3421i \

.« Max PAE i 62.5%
/ atz=3.019+4723i0
\// T=-06675+0.302L  \ -\
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Typical Pulsed Performance — Power Tuned @

TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

Notes:

1. Pulsed signal with 100 uS pulse width and 10% duty cycle

TQP0104 Gain and PAE vs. Output Power
1.5GHz, Vds =32V, Idq =65mA, 100uS, 10%, Power Tuned

25 55
2 )" =y
4 , ;4150
23 7 45
,/
22 —— 40
// 4
& 21— - N\ 135 —
m 4
3 ¥ \ =
£ 20 Zs = 3.14+3.15iQ Jd \ 30y
O 19 ZI = 5.62+1.22iQ 5 125 &
R = Gain
18 - === PAE 20
17 =T 15
”
16 - = 10
15==""1 5
24 26 28 30 32 34 36 38 40 42 44 46
Output Power [dBm]
TQP0104 Gain and PAE vs. Output Power
2.5GHz, Vds =32V, |dq =65mA, Power Tuned
20 55
19 >°150
4
18 7 45
17 <o
e
|
& 16F— AN 35
/ S
2 5l zs=2.990.24i0 ’ \ o
5 21 = 3.7-0.18iQ e \
O 14 g 25 &
1 -2 20
3 ” '3 — Gain| |
12 1" ===PAE| 15
T
11 == = 10
1Qb—=m=" 5
24 26 28 30 32 34 36 38 40 42 44 46
Output Power [dBm]
TQP0104 Gain and PAE vs. Output Power
3.5GHz, Vds =32V, Idg =65mA, Power Tuned
20 55
19 ~+50
4'/
18 7 45
17 75 =3.17-2.92iQ 4 40
ZI = 4.62+0.37iQ /]
o 16 7 35 =
=15 ', 30 oy
£ —- w
© e
O 14 = , TN ss
. \
13 = - 20
e’ = Gain \
12 1o - PAE |15
- I I
11 = l l 10
10t—=2"" 5
24 26 28 30 32 34 36 38 40 42 44 46

Output Power [dBm]

12 0
22 24 26 28 30 32 34 36 38 40 42 44 46

TQP0104 Gain and PAE vs. Output Power
2GHz, Vds =32V, Idq =65mA, 100uS, 10%, Power Tuned
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TQP0104 Gain and PAE vs. Output Power
3GHz, Vds =32V, Idg =65mA, Power Tuned
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TQP0104
Q O p\,o 30W, 32V, DC to 4 GHz, GaN RF Transistor

Typical Pulsed Performance - Efficiency Tuned @

Notes:
Pulsed signal with 100 uS pulse width and 10% duty cycle

TQP0104 Gain and PAE vs. Output Power TQP0104 Gain and PAE vs. Output Power
1.5GHz, Vds =32V, Idqg =65mA, Efficiency Tuned 2GHz, Vds =32V, |dg =65mA, Efficiency Tuned
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TQP0104 Gain and PAE vs. Output Power TQP0104 Gain and PAE vs. Output Power
2.5GHz, Vds =32V, Idq =65mA, Efficiency Tuned 3GHz, Vds =32V, Idq =65mA, Efficiency Tuned
20 100 20 100
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. . < - N -,
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- L d
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____,——' — == PAE 12 BTy = PAE 20
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TQP0104 Gain and PAE vs. Output Power .
3.5GHz, Vds =32V, Idq =65mA, Efficiency Tuned TAF0104 Gain and PAE vs. Output Power
20 100 .5 4GHz, Vds =32V, Idg =65mA, Efficiency Tuned -
9
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18 80 N
N 13 7140
17 70 1 ~< a5
-~ P2
@ 16 - 60 = —11 24 30
S, R N - = oQ // \ ’\E‘
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TQP0104
30W, 32V, DC to 4 GHz, GaN RF Transistor

Qorvo

Typical CW Performance — Power Tuned @

TQP0104 Gain and PAE vs. Output Power

2GHz, Vds =32V, Idq =65mA, Power Tuned

TQP0104 Gain and PAE vs. Output Power
2.5GHz, Vds =32V, Idg =65mA, Power Tuned
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TQP0104
Q O p\,o 30W, 32V, DC to 4 GHz, GaN RF Transistor

Typical CW Performance — Efficiency Tuned @
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Qorvo

Pin Layout

TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

Ve, RF In

Ve, RF In

Ve, RF I

Vg, RF In

Ve, RF In

Vg, RF In

Pin Description

PP ERS

i

E N/C
m

| o] [¢] ] =

0

\,
NC| @ |
NC| o |

Q
Z

B
Q
Z

Vp, RF Out

Vp, RF Out

Vp, RF Out

Vp, RF Out

Vp, RF Out

Vp, RF Out

Pin Symbol Description

11-16 Vo / RF OUT Drain voltage / RF Output
1-6 Ve / RF IN Gate voltage / RF
7-10,17-20 NC Not connected

Back side Source Source connected to ground
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TQP0104
Q O p\'o 30W, 32V, DC to 4 GHz, GaN RF Transistor

Mechanical Information

All dimensions are in millimeters.
PIN #1 IDENTIFICATION
1.600+0.050 I R0.200

=—— 3.0000.050 —= 0.40010.050 -] ; Exp.DAP
o TUUT
B =N
D 1
g\I(va:A?RoKlTNG 2 O L Q F N D) -
4.0000.050 2R, vy
(3x4mm) T o
D C
| B =]
AN
0.500 Bsc Jﬂ 0.250:0.050
TOP VIEW 1,500
Ref.
BOTTOM VIEW

1
A
5 Jﬁi:tpmﬂﬂi
FN
0.000-0.0500 0.203 Ref. i

MAX. 0.900
A row | omo SIDE VIEW

Note:
Unless otherwise noted, all dimension tolerances are +/-0.127 mm.
This package is lead-free/RoHS-compliant. The plating material on the leads is NiPdAu. It is compatible with both lead-free
(maximum 260 °C reflow temperature) and tin-lead (maximum 245°C reflow temperature) soldering processes.
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Qorvo

TQP0104

30W, 32V, DC to 4 GHz, GaN RF Transistor

Recommended Soldering Temperature Profile

300
Tpeak:ZﬁUC +0f-50 twnhm §C of peak temp=305 max
250 A 3 C/s max ramp
| Tiu,=217C

200 - Tpreheat,=200C
o) tabuve hqu\dus=
)
] p 60s-150s
g
§ 150 fmeoommec g Tpreheat,,=150C
g s =605-1208
E b
£

100 4

3 C/s max ramp 6 C/s max ramp
50 4
{56 10 peak emp=8 MiNUtES max
< ﬁ
0 ; | | .
0 60 180 240 300
Time (s)
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TQP0104
Q O p\'o 30W, 32V, DC to 4 GHz, GaN RF Transistor

Handling Precautions

Parameter Rating Standard ‘
ESD — Human Body Model (HBM) Class 1B ANSI/ESD/JEDEC JS-001

ESD - Charged Device Model (CDM) | Class C3 ANSI /ESD/JEDEC JS-002 m
MSL —Moisture Sensitivity Level Level 3 IPC/JEDEC J-STD-020 Caution!

ESD-Sensitive Device

Solderability

Compatible with the latest version of J-STD-020, Lead free solder, 260 °C

RoHS Compliance

This part is compliant with 2011/65/EU RoHS directive (Restrictions on the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment) as amended by Directive 2015/863/EU.

This product also has the following attributes:
Lead Free

Halogen Free (Chlorine, Bromine)
Antimony Free

TBBP-A (C1sH12Brs02) Free

PFOS Free

SVHC Free

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations:

Web: www.gorvo.com
Tel: 1-844-890-8163

Email: customer.support@qorvo.com

Important Notice

The information contained herein is believed to be reliable; however, Qorvo makes no warranties regarding the information contained
herein and assumes no responsibility or liability whatsoever for the use of the information contained herein. All information contained
herein is subject to change without notice. Customers should obtain and verify the latest relevant information before placing orders for
Qorvo products. The information contained herein or any use of such information does not grant, explicitly or implicitly, to any party any
patent rights, licenses, or any other intellectual property rights, whether with regard to such information itself or anything described by
such information. THIS INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS DESCRIBED
HEREIN, AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS WHETHER
EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE,
INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Without limiting the generality of the foregoing, Qorvo products are not warranted or authorized for use as critical components in medical,
life-saving, or life-sustaining applications, or other applications where a failure would reasonably be expected to cause severe personal
injury or death.

Copyright 2020 © Qorvo, Inc. | Qorvo is a registered trademark of Qorvo, Inc.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for RF Amplifier category:
Click to view products by Qorvo manufacturer:

Other Similar products are found below :
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MAAMSS0041TR MAAM37000-A1G LTC6430AIUF-15#PBF CHA5115-QDG SMA70-2 SMA4011 A231 HMC-AUH232 LX5511LQ
LX5511LQ-TR HMC7441-SX HMC-ALH310 XD1001-BD-000V



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/wireless-rf-integrated-circuits/rf-amplifier
https://www.x-on.com.au/manufacturer/qorvo
https://www.x-on.com.au/mpn/macom/a821
https://www.x-on.com.au/mpn/infineon/bga622h6820xtsa1
https://www.x-on.com.au/mpn/infineon/bga728l7e6327
https://www.x-on.com.au/mpn/infineon/bgb719n7esde6327xtma1
https://www.x-on.com.au/mpn/analogdevices/hmc397sx
https://www.x-on.com.au/mpn/analogdevices/hmc405
https://www.x-on.com.au/mpn/analogdevices/hmc561sx
https://www.x-on.com.au/mpn/analogdevices/hmc8120sx
https://www.x-on.com.au/mpn/analogdevices/hmc8121sx
https://www.x-on.com.au/mpn/analogdevices/hmcalh382sx
https://www.x-on.com.au/mpn/analogdevices/hmcalh476sx
https://www.x-on.com.au/mpn/skyworks/se2433tr
https://www.x-on.com.au/mpn/onsemiconductor/sma3101tle
https://www.x-on.com.au/mpn/macom/sma39
https://www.x-on.com.au/mpn/macom/a661
https://www.x-on.com.au/mpn/macom/a663
https://www.x-on.com.au/mpn/macom/a671
https://www.x-on.com.au/mpn/microsemi/lx5535lq
https://www.x-on.com.au/mpn/microsemi/lx5540ll
https://www.x-on.com.au/mpn/macom/maam02350
https://www.x-on.com.au/mpn/analogdevices/hmc3653lp3betr
https://www.x-on.com.au/mpn/analogdevices/hmc549ms8getr
https://www.x-on.com.au/mpn/analogdevices/hmcalh435sx
https://www.x-on.com.au/mpn/macom/sma101
https://www.x-on.com.au/mpn/macom/sma32
https://www.x-on.com.au/mpn/macom/sma411
https://www.x-on.com.au/mpn/macom/sma531
https://www.x-on.com.au/mpn/microchip/sst12lp19eqx6e
https://www.x-on.com.au/mpn/wantcom/wpm0510a
https://www.x-on.com.au/mpn/analogdevices/hmc5929ls6tr
https://www.x-on.com.au/mpn/analogdevices/hmc5879ls7tr
https://www.x-on.com.au/mpn/analogdevices/hmc1126
https://www.x-on.com.au/mpn/analogdevices/hmc1087f10
https://www.x-on.com.au/mpn/analogdevices/hmc1086
https://www.x-on.com.au/mpn/analogdevices/hmc1016
https://www.x-on.com.au/mpn/macom/sma1212
https://www.x-on.com.au/mpn/maxim/max2689ewst
https://www.x-on.com.au/mpn/macom/maamss0041tr
https://www.x-on.com.au/mpn/macom/maam37000a1g
https://www.x-on.com.au/mpn/analogdevices/ltc6430aiuf15pbf
https://www.x-on.com.au/mpn/unitedmonolithicsemiconductors/cha5115qdg
https://www.x-on.com.au/mpn/macom/sma702
https://www.x-on.com.au/mpn/macom/sma4011
https://www.x-on.com.au/mpn/macom/a231
https://www.x-on.com.au/mpn/analogdevices/hmcauh232
https://www.x-on.com.au/mpn/microsemi/lx5511lq
https://www.x-on.com.au/mpn/microsemi/lx5511lqtr
https://www.x-on.com.au/mpn/analogdevices/hmc7441sx
https://www.x-on.com.au/mpn/analogdevices/hmcalh310
https://www.x-on.com.au/mpn/macom/xd1001bd000v

