Q O P\,o® 4.5-6.5 GHz 50 Watt G;II-\ICISDOAWZengnZF.)IiSﬁlZ:

General Description
Qorvo’'s TGA2307-SM is a packaged power amplifier Qor\\lo

fabricated on Qorvo’s production 0.25 um GaN on SiC
process. Operating from 4.5-6.5 GHz, the TGA2307-SM

produces greater than 47 dBm of saturated output power TGA2307
with a power-added efficiency greater than 44% and a
large signal gain greater than 20 dB. YYWW

The TGA2307-SM is offered in a 6 x 6 mm plastic MXXX
overmold QFN to support low cost board assembly
techniques. In addition, the package uses a copper alloy
base that offers superior thermal management. With both
RF ports fully matched to 50 ohms with integrated DC
blocking capacitors, the TGA2307 is ideally suited to
support both commercial and military applications.

Product Features

e Frequency Range: 4.5t0 6.5 GHz
Lead-free and RoHS compliant. e Output Power (P = 27 dBm): > 47 dBm
e Power Added Efficiency (Pin = 27 dBm): > 44.4 %
e Small Signal Gain: > 26 dB
¢ Input Return Loss: > 17 dB
¢ Large Signal Gain (Pin =27 dBm): > 20 dB
Functional Block Diagram e Bias Condition: Vo = 28 V, Iog = 500 mA
¢ Pulsed Operation
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Ordering Information

Part Description
TGA2307-SM 4.5-6.5 GHz 50 W GaN Power Amplifier
TGA2307-SM EVB | Evaluation Board
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Absolute Maximum Ratings

TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Recommended Operating Conditions

Parameter Value/Range Parameter Value/Range
Drain Voltage (Vb) 40V Drain Voltage (Vb) 28V
Drain Current (Ip) 75A Drain Current, quiescent (Ipg) 1000 mA
Gate Voltage range (Vg) S5to0V Operating Temperature -40to 85 °C
Gate Current (Io) See plot pg. 3 Electrical specifications are measured at specified test

Input Pin, Pulsed?, 50 Q, 85 °C 34 dBm conditions. Specifications are not guaranteed over all operating
Input P, Pulsed?, 3:1 VSWR, 85 °C 34 dBm conditions.

Mounting Temperature (30 s max) 260 °C

Storage Temperature -40 to 150 °C

Operation of this device outside the parameter ranges given

above may cause permanent damage. These are stress ratings
only, and functional operation of the device at these conditions

is not implied.

Note:

1. Pulse conditions: PW = 100 us, Duty Cycle = 1%

Electrical Specifications

Test conditions unless otherwise noted: 25 °C, Ibg = 500 mA, Pulse Conditions PW = 100 us, Duty Cycle =1 %

Parameter Min Typical Max Units
Operational Frequency Range 45 6.5 GHz
Small Signal Gain > 26 dB
Input Return Loss > 17 dB
Output Return Loss >8.5 dB
Output Power (Pin = 27 dBm) > 47 dBm
Large Signal Gain (Pin =27 dBm) > 20 dB
Power Added Efficiency (Pin = 27 dBm) >44.4 %
2" Harmonic Level (Pout =45 dBm , Freq. = 5.5 GHz) <-47 dBc
Sm. Sig. Gain Temp. Coeff. -0.042 dB/°C
Output Power Temp. Coeff. -0.007 dB/ °C
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Typical Performance (Small Signal)

TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Test conditions unless otherwise noted: 25 °C, Vb = 28 V, Ibg = 500 mA

Gain vs. Freg. vs. Temp.

Gain vs. Frequency vs. Ipg
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Typical Performance (Small Signal)

TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Test conditions unless otherwise noted: 25 °C, Vp = 28 V, Ibg = 500 mA
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Typical Performance: Large Signal (Pulsed)

TGA2307-SM
4.5-6.5 GHz 50 Watt GaN Power Amplifier

Test conditions unless otherwise noted: 25 °C, Pulse Conditions PW = 100 us, Duty Cycle = 1%

Output Power vs. Frequency vs. Temp.
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QONrvo TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Typical Performance: Large Signal (Pulsed)

Test conditions unless otherwise noted: 25 °C, Pulse Conditions PW = 100 us, Duty Cycle = 1%
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TGA2307-SM
Q O p\,o 4.5-6.5 GHz 50 Watt GaN Power Amplifier

Typical Performance: Large Signal (Pulsed)

Test conditions unless otherwise noted: 25 °C, Pulse Conditions PW = 100 us, Duty Cycle = 1%
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Typical Performance: Large Signal (Pulsed)

TGA2307-SM
4.5-6.5 GHz 50 Watt GaN Power Amplifier

Test conditions unless otherwise noted: 25 °C, Pulse Conditions PW = 100 us, Duty Cycle = 1%

Output Power vs. Input Power vs. Freq.

PAE vs. Input Power vs. Freq.
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TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Typical Performance: 2" Harmonic Level (Pulsed)

Test conditions unless otherwise noted: 25 °C, Pulse Conditions PW = 100 us, Duty Cycle = 1%

2nd Harmonic vs. Poyr vs. Freq.

3rd Harmonic vs. Poyrt vs. Freq.
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Typical Performance: Large Signal (Pulsed)

TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Test conditions unless otherwise noted: 25 °C, Pulse Conditions PW = 100 us, Duty Cycle = 1%

2nd Harmonic vs. Poyt VS. Ipo
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TGA2307-SM
Q 0 p\,o 4.5-6.5 GHz 50 Watt GaN Power Amplifier

Thermal and Reliability Information

Parameter Conditions Value Units

Thermal Resistance (8ic)® Tease =85 °C, Vo =28 V, Io = 1.0 A 0.823 °C/W

Channel Temperature (TchH) (quiescent), Poiss = 28 W 108.0 °C

Thermal Resistance (8:c)® Tease=85°C,Vp=28V, I =4.3 A, 0.610 °C/W
Pin =27 dBm, Pout = 47.3 dBm,

Channel Temperature (Tch) PW = 100 us, DC = 10%, Ppiss = 62 W 122.8 140

Thermal Resistance (8:c)® Tease =85°C,Vp=32V,Ib=5.1A, 0.654 °C/W
Pin = 24 dBm, Pout = 48.0 dBm,

Channel Temperature (Tch) PW = 100 us, DC = 10%, Ppiss = 80 W 137.3 °C

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

Power Dissipation and Maximum Gate Current

Pulse condition: PW = 100 us, Duty Cycle = 1%

TGA2307-SM Ppiss vs. Frequency TGA2307-SM Ig_max vs. Tcy vs. Stage
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Qorvo

Application Circuit

TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

VG VD1 VD2
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Notes:

1. Ve and Vb1, Vb2 must be biased from both sides (top and bottom).

2. Vb1 and Vp2 can be connected.

Bias-up Procedure
Set Ip limit to 6000 MA, lg limit to 140 mA

Set Vg to -5.0 V

Set Vp +28 V

Adjust Ve more positive to achieve desired quiescent current
(IoQ) (Ve ~-2.4 V Typical)

Bias-down Procedure
Turn off RF signal

Reduce Vg to -5.0 V. Ensure Ipg ~ 0 mA

SetVpto OV

Turn off Vb supply

Apply RF signal

Turn off Ve supply
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Q O r\\,o TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Applications Information — Evaluation Board (EVB)

e ®°
0040 '
OZ22N02AN N
>00>0> s} tl/_
Al [A] (Al (Al [Al 1A ©Q 000000 0QQO O
2 0000002 Q@QOCQ @
©Q 000000000 O
vl (V] ¥ (9P Y RREEREERELE O
O0000DOOOCO
::I|Illlllllll l::
Q 00C000Q00COCQOCQO O
Q 200000000 O
9 000000 CQQ0O @
/0 .\
(] @
O O

Mounting Detalil

RF layer is 0.008” thick Rogers RO4003C, er= 3.38. Metal layers are 0.5-0z copper. The microstrip line taper at the connector
interface is optimized for the Southwest Microwave end-launch connector 1092-01A-5..

Reference Design Component Value Manufacture
R1-R8 Surface Mount Res 10 Ohm, 5 % (0402) Various
C1,C2 Surface Mount Cap 1 uF, 5%, 50 V (1206), X7R Various
C3-C8 Surface Mount Cap 1000 pF, 10 %, 100 V (0402), X7R Various
Note:

1. Multiple copper-filled vias should be employed under die to minimize inductance and thermal resistance.
2. Acoined PCB is recommended for higher duty cycle operation.
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Mechanical Drawing & Pad Description

TGA2307-SM
4.5-6.5 GHz 50 Watt GaN Power Amplifier
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Tolerances: unless specified

XXX =+ 0.25
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Materials:

All metalized features are gold plated
Part is mold encapsulated

Marking:

2307: Part number
YY: Part Assembly year
WW: Part Assembly week
MXXX: Batch ID

Package Pad Symbol Description

1-5, 7-11, 14-17, 20-24, 26-31, 34-37,40 | NC No connection, recommend to be grounded on PCB

6 RF Input RF Input, matched to 50 Q, DC blocked

12, 39 Ve Gate voltage

13, 38 Vb1 Drain Voltage, stage 1

18-19, 32-33 Vb2 Drain Voltage, stage 2

25 RF Output RF Output, matched to 50 Q, DC blocked

41 (center pad) GND Ground on PCB, multiple copper-filled vias should be employed under

the center pad (41) to minimize inductance and thermal resistance
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Q O r\\,o TGA2307-SM

4.5-6.5 GHz 50 Watt GaN Power Amplifier

Recommended Soldering Temperature Profile
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TGA2307-SM
Q O p\'o 4.5-6.5 GHz 50 Watt GaN Power Amplifier

Handling Precautions

Parameter Rating  Standard A Caution!

ESD —Human Body Model (HBM) 0B JEDEC/JESD22-A114 ‘Qﬁ \ ESD-Sensitive Device
ESD — Charge Device Model (CDM) C2A | JEDEC/JESD22-C101

MSL — Moisture Sensitivity Level MSL3 | JEDEC/IPC/JEDEC J-STD-202

Solderability

Compatible with both lead-free (260 °C maximum reflow temperature) and tin/lead (245 °C maximum reflow temperature) soldering
processes.

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:

e Lead Free

¢ Halogen Free (Chlorine, Bromine)
e Antimony Free

e TBBP-A (C15H12Br402) Free

e PFOS Free

e 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@gorvo.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
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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