Qorvo

General Description

Qorvo’'s TGA2975-SM is a packaged MMIC power
amplifier which operates from 2.7 to 3.5 GHz. The
TGA2975-SM is designed using Qorvo’s TQGaN25
0.25-uym GaN on SiC process.

The TGA2975-SM typically provides more than 41 dBm of
saturated output power, 52% power-added efficiency, and
31 dB small signal gain. It can operate under both pulse
and CW conditions.

The TGA2975-SM is available in a low-cost, surface mount
24 lead 5 mm x 5 mm overmold QFN. It is ideally suited to
support both commercial and defense related radar
applications.

Both RF ports have integrated DC blocking capacitors and
are fully matched to 50 ohms.

Lead-free and RoHS compliant

Evaluation Boards are available upon request.
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Product Features

e Frequency Range: 2.7-3.5 GHz

e Psar: >41 dBm (at Pin = 16 dBm)

e PAE: >52 % (at Pin = 16 dBm)

e Small Signal Gain: 31 dB

e Return Loss: > 9 dB

e Bias:Vp=28V, Ipg =175 mA

e Pulsed Vp: PW =100 us, DC =10 %

e Package Dimensions: 5.0 x 5.0 x 0.85 mm

Applications

¢ Commercial and Military Radar

Pad Configuration

Pad no. Symbol
1,2,4-15,17-20, 24 NC

3 RF IN
16 RF OUT
21 DRAIN 2
22 DRAIN 1
23 GATE

Ordering Information

Part
TGA2975-SM
TGA2975-SM_EVB

Description
2.7-3.5 GHz, 12 W GaN Power Amplifier
TGA2975-SM Evaluation Board
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Absolute Maximum Ratings

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Recommended Operating Conditions

Parameter Value/Range Parameter Value
Drain Voltage (Vb) 40V Drain Voltage (Vb) 28V
Gate Voltage Range (Va) -8to0V Drain Current ( Ibg) 175 mA
Drain Current (Io) 225 mA Electrical specifications are measured at specified test
Drain Current (Ip2) 1250 mA conditions. Specifications are not guaranteed over all

Gate Current (Ig) See Graph (page 12)

Power Dissipation (Ppiss), 85 °C 27W

Input Power (Pin), CW, 50 Q, 85 °C 30 dBm
Input Power (Pin), CW, VSWR 10:1,

Vb =28V, 85 °C 23 dBm
Channel Temperature (Tch) 275 °C
Mounting Temperature (30 Seconds) 260 °C
Storage Temperature -55t0 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.

Electrical Specifications

recommended operating conditions.

Test conditions unless otherwise noted: 25 °C, Vp =28V, Ipg = 175 mA, Pulsed Vp: PW = 100 us, DC = 10 %

Parameter Min Typical Max Units
Operational Frequency Range 2.7 35 GHz
Small Signal Gain 31 dB
Input Return Loss > 15 dB
Output Return Loss >9 dB
Output Power at Saturation (Pin = 16 dBm) 40 >41 dBm
Power-Added Efficiency (Pin = 16 dBm) 45 > 52 %
Gain Temperature Coefficient -0.05 dB/°C
Power Temperature Coefficient -0.007 dBm/°C
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Typical Performance: Small Signal

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Condition: CW
20 Gain vs. Frequency vs. V, 40 Gain vs. Frequency vs. lpq
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TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Typical Performance: Small Signal
Condition: CW
Input Return Loss vs. Freq. vs. Temperature
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Typical Performance: Large Signal

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Condition: Pulsed Vp, Pulse Width = 100 us, Duty Cycle = 10%

Output Power vs Frequency vs. Vp

Output Power vs Frequency VS. Ipo
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Typical Performance: Large Signal

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Condition: Pulsed Vp, Pulse Width = 100 us, Duty Cycle = 10%

PAE VS. Frequency VS. Voltage
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Typical Performance: Large Signal

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Condition: Pulsed Vp, Pulse Width = 100 us, Duty Cycle = 10%

Draln Current VS. Frequency vs. Voltage
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TGA2975-SM

Q O p\,o 2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Typical Performance: Large Signal

Condition: Pulsed Vp, Pulse Width = 100 us, Duty Cycle = 10%
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TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Typical Performance: Large Signal and Linearity

Condition: CW
2"d Harmonics vs. Output Power vs. Freq. 34 Harmonics vs. Output Power vs. Freq.
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TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Typical Performance: Large Signal and Linearity

Condition: CW
2" Harmonics vs. Output Power vs. Temp. 3 Harmonics vs. Output Power vs. Temp.
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TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Typical Performance: Large Signal and Linearity

Condition: CW
IM3 vs. Output Power vs. Current IM5 vs. Output Power vs. Current
Temp. = 25 °C Vp =28V 10 Temp.=25°C Vp=28V
-10 20
-20 -30 Il
S 5 40
Jos] s}
T -30 Jr T -50
™ e te 1o}
= gt = -60
40 iy e 225 mA 225 mA
ey 175 mA 70 175 mA
50 e 7 125 mA -80 125 mA
) -90 )
Freq. = 3.1 GHz, 10 MHz Tone Spacing Freq. = 3.1 GHz, 10 MHz Tone Spacing
-60 -100
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Output Power Per Tone (dBm) Output Power Per Tone (dBm)
IM3 vs. Output Power vs. Temperature 0 IM5 vs. Output Power vs. Temperature
VD:28V, lDO:l75 mA _10 VD:28V, IDO:175 mA
10 -20
ol e /
20 30 ~
> < 40
us] a | e
T -30 T 50
[82] n
= > -60
-40 -70 +25°C
-40°C
-50 80 _==
. -90 )
Freqg. = 3.1 GHz, 10 MHz Tone Spacing Freq. = 3.1 GHz, 10 MHz Tone Spacing
-60 -100
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Output Power Per Tone (dBm) Output Power Per Tone (dBm)
Data Sheet Rev A, June 2019 | Subject to change without notice 11 of 18 WWWw.gorvo.com


http://www.qorvo.com/

Qorvo

Thermal and Reliability Information

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Parameter Test Conditions Value Units

Thermal Resistance (8c)® Tease =85 °C, Vb =28V, Ipg = 175 mA, Poiss = 4.9 W 243 "Ciw

Channel Temperature (TcH)®@ (Quiescent DC, CW) 96.9 °C

Thermal Resistance (eJC)(l) Tease = 85 °C, Vp = 28V, Ip_prive = 805 MA, Freq. = 3.3 2.16 °C/IW
GHz, PIN =16 dBm, Pout = 40.5 dBm, Ppiss = 11.0 W

Channel Temperature (TcH)®@ (W/RF drive) (PW = 100 ps, DC = 10%) 108.8 °C

Notes:

1. Thermal resistance determined to the back of package (85 °C)
2. IR scan equivalent. Refer to the following document: GaN Device Channel Temperature, Thermal Resistance, and Reliability

Estimates

Power Dissipation and Maximum Gate Current

Ppoiss VS. Frequency. vs. Tgase
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TGA2975-SM
Q O p\'o 2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Applications Information

11 olle all
C1 C4 C2 C5 C3 C6

1uF 1000 pF 1uF 1000 pF 1uF 1000 pF
R1 R4 R2 R5 R3 R6
10 Ohm 10 Ohm 10 Ohm 10 Ohm 10 Ohm 10 Ohm
Vg vdl|(2) ) Vd2
vd
< ™ N - o 0]
N N N N N —
1 18
2 17
ST I
RF IN | | RF OUT
s E
5 14
6 13
N~ [c0] (o2} o — N
- i —
Notes:
1. Remove if pulsing on drain
2. Vo Tied Vb1 & Vb2 together
Bias-up Procedure Bias-down Procedure
Set Ip limitto 1.3 A, lg limit to 8 mA Turn off RF signal
Apply -5V to Ve Reduce Ve to -5 V; ensure Ipq is approx. 0 mA
Apply +28 V to Vp; ensure Ipq is approx. 0 mA SetVoto 0V
Adjust Ve until Iog = 175 mA (Ve ~ 2.7 V Typ.). Turn off Vb supply
Turn off RF signal Turn off Ve supply
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Qorvo

Pin Layout

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

PIN 1
INDICATOR

Pin Description

Pin No. Symbol Description

1, 2, 4-15, 17-20, 24 NC No internal connection; can be grounded on PCB or left open

3 RFin Input; matched to 50 Q; DC blocked

16 RFout Output; matched to 50 Q; DC blocked

21 DRAIN 2 Earlgg Igltage; bias network is required; see recommended Application Information on
22 DRAIN 1 E;glg rgltage; bias network is required; see recommended Application Information on
23 GATE FC)%;gee \gtage; bias network is required; see recommended Application Information on

o5 GND Ground Paddle. Multiple vias should be employed to minimize inductance and thermal

resistance.
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TGA2975-SM
Q 0 P\,o 2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Evaluation Board

Bill of Material

Reference Design Value Description Manufacture Part Number
C1-C3 1uF Cap, 1206, 50 V, 5%, X7R Various
C4-C6 1000 pF Cap, 0402, 100 V, 10%, X7R Various
R1-R6 10 Q Res, 0402, 5% Various
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Qorvo

Mechanical Information

TGA2975-SM
2.7 to 3.5 GHz, 12 W GaN Power Amplifier

(e 0 5.000+0.050
PIN 1
INDICATOR

O 3.250+0.050

0.850=0.050
0.203)

A00 X 457

20X 0.650 j

24X 0.30010.050]
| 0.050
0.000

Units: millimeter (mm)
Tolerances: unless specified

T
. .

24X 0.400=0.050

X.xx =+ 0.01
X.Xxx = £ 0.005
Materials:

Package Leads are Ni-Pd-Au
Part is Mold Encapsulated.
Marking:

2975: Part number
YY: Part Assembly year
WW: Part Assembly week
MXXX: Batch ID
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Q O p\,O@ TGA2975-SM

2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Recommended Soldering Temperature Profile

300

Tpeak=26[}c +01"50 t\mlhln 5C of peak temp=305 max

250 4 3 Cls max ramp

| Tis=217C

200 4__Tpreheat,,,=200C

o tab&:ﬂ.’e liquidus™
Q q
¢ 60s-150s
2
N R < Tpreheat,,,=150C
g8 tyoresi=005-1205
E ™
8 g
100 A
3 C/s max ramp 6 C/s max ramp
50 -
tasc 10 peaktemp=8 MiNUtES max
< ﬁ
0 . | | . |
0 60 120 180 240 300

Time (s)
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TGA2975-SM
Q O p\'o 2.7 to 3.5 GHz, 12 W GaN Power Amplifier

Handling Precautions

Parameter Rating  Standard Caution!

ESD-Human Body Model (HBM) 1B ANSI/ESDA/JEDEC JS-001 Ao .4 ESD-Sensitive Device
ESD-Charge Device Model (CDM) C3 JESD22-C101

MSL-Moisture Sensitivity Level Level 3 | IPC/JEDEC J-STD-020

Solderability

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

RoHS Compliance

This part is compliant with the 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

e Halogen Free (Chlorine, Bromine)
e Antimony Free

e TBBP-A (C1sH12Br402) Free

e PFOS Free

e SVHC Free

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations.
Web: www.qorvo.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
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 2019 © Qorvo, Inc. | Qorvo is a registered trademark of Qorvo, Inc.
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