TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Qorvo

Product Overview

The Qorvo TGF2978-SM is a 20 W (P3qs) discrete GaN on
SiC HEMT which operates from DC to 12 GHz and 32 V
supply. The device is in an industry standard overmolded
package and is ideally suited for avionics, military, marine
and weather radar. The device can support pulsed and
linear operations.

Lead-free and ROHS compliant.

Evaluation boards are available upon request.

3 x 4mm QFN Package

Functional Block Diagram

Key Features

e Frequency Range: DC - 12 GHz

N/IC

N/C

Ve, RFIN

Vg, RFIN

N/IC

N/C

N/C

b, RF OUT

b, RF OUT

b, RF OUT

e Output Power (P3d)': 20 W
e Typical PAE": 45%

e Linear Gain': 9.5 dB

e Operating Voltage: 32V

e CW and Pulse capable

Note 1: @ 9 GHz

Applications

o Military radar
e Commercial radar

TGF2978-SMEVB01 Performance o Avionics
Freq.(GHz) P3s(W) Gsas(dB) DEsas(%) o Marine
9.0 17.6 6.3 41.2 o Weather
9.2 17.9 6.7 42.8
9.5 16.8 6.8 41.2
9.8 14.0 6.3 411
10.0 12.7 48 38.1

Pulse Signal, 100us pulse width, 20% duty cycle
Vo= +32V, lpa= 140 mA, 25°C Base Temperature

TGF2978-SMEVB03 Performance

Freq.(GHz) P3ss(W) Gsas(dB) DEsas(%) Part Number Description
3.1 18.1 14.9 63.2 TGF2978-SM QFN Packaged Part
3.2 17.7 15.0 62.5 TGF2978-SMEVB01 | 9.0 — 10.0 GHz EVB
g-i ];-g ]j-g 28¢ TGF2978-SMEVB02 | 2.7 — 3.3 GHz EVB
SE 189 137 2g.7 TGF2978-SMEVB03 | 3.1—3.5 GHz EVB

Pulse Signal, 100us pulse width, 20% duty cycle
Vb= +32V, Ipa= 100 mA, 25°C Base Temperature

Ordering Information

TGF2978-SMEVB04
TGF2978-SMEVB05

40-50GHzEVB
5.0-6.0 GHz EVB
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Absolute Maximum Ratings

Parameter Rating
Drain to Gate Voltage (Vbg) 100 V
Gate Voltage Range (Va) -7to+2V
Drain Current (o) 24 A
Gate Current (lg) -5t08.4 mA
Power Dissipation, CW (Pp) 28 W
CW Input Power (Pin) 36 dBm
Storage Temperature -65 to 150°C

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. Pulse (20% Duty Cycle, 100 ps Width)

TGF2978-SM
20 W, 32V, DC to 12 GHz, GaN RF Transistor

Recommended Operating Conditions

Parameter Min Typ Max Units
Drain Voltage Range (Vb) - +32 | +40 Y
Drain Quiescent Current (Ioa) — 100 - mA
Gate Voltage, Va' - -2.7 - \Y,
Gate Leakage: Vb=+10V, | _

Vo= -3.7V 5.54 - - mA

Electrical specifications are measured at specified test conditions.
Specifications are not guaranteed over all recommended operating
conditions.
Note:

1. To be adjusted to desired Ipq

Measured Load Pull Performance — Power Tuned

Test conditions unless otherwise noted: T = 25°C, Pulse (20% Duty Cycle, 100 ps Width).

Parameter Typical Values Units
Frequency, F 5 6 8 9 10 GHz
Drain Voltage, Vb 32 32 32 32 32 \Y
Drain Bias Current, Ipa 100 100 100 100 100 mA
Output Power at 3dB 43.8 43.7 43.4 43.1 42.8 dBm
compression, P3ds

Power Adf:ied Efficiency at 3dB 50.7 50.1 446 370 354 %
compression, PAEsds

Gain at 3dB compression, Gsds 13.4 11.9 8.1 6.5 57 dB

Notes:
1.  Characteristic Impedance, Zo = 15 Q.

Measured Load Pull Performance - Efficiency Tuned'

Test conditions unless otherwise noted: T = 25°C, Pulse (20% Duty Cycle, 100 ps Width).

Parameter Typical Values Units
Frequency, F 5 6 8 9 10 GHz
Drain Voltage, Vb 32 32 32 32 32 \Y,
Drain Bias Current, Ipaq 100 100 100 100 100 mA
Output Power at 3dB 42.4 42.6 425 42.2 42.4 dBm
compression, P3ds
Power Adfjed Efficiency at 3dB 60.0 58.0 513 454 398 %
compression, PAE3ds
Gain at 3dB compression, Gsds 14.5 12.4 8.8 7.3 6.1 dB
Notes:
1.  Characteristic Impedance, Zo =15 Q.
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Q O p\,O@ TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Thermal and Reliability Information - CW ()

Parameter Test Conditions Value Units
Thermal Resistance, Peak IR Surface 5.9 oc/W
Temperature at Average Power (64c) Poiss = 30.2 W, Tbhaseplate = 85°C

Channel Temperature, TcH 263 °C
Thermal Resistance, Peak IR Surface 56 *C/W
Temperature at Average Power (8,c) Poiss = 25.5 W, Tbaseplate = 85°C

Channel Temperature, TcH 227 °C
Thermal Resistance, Peak IR Surface 5.2 oc/W
Temperature at Average Power (8,c) Poiss = 20.2 W, Tbaseplate = 85°C

Channel Temperature, TcH 191 °C
Thermal Resistance, Peak IR Surface 5.0 oc/W
Temperature at Average Power (8,c) Poiss = 15.1 W, Tbaseplate = 85°C

Channel Temperature, TcH 160 °C
Notes:

1. Assumes eutectic attach using 1.5mil thick 80/20 AuSn mounted to a 10 mm x 10 mm x 40 mil CuMo Carrier Plate.
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 = 30.2 W, Tbaseplate = 85°C 273 oc/W
Temperature at Average Power (8.c) Pulse Width = 100 uS '

Channel Temperature, Tch Duty Cycle = 10% 167 °C
Thermal Resistance, Peak IR Surface Poiss = 25.2 W, Tbaseplate = 85°C 268 C/W
Temperature at Average Power (8,c) Pulse Width = 100 uS '

Channel Temperature, Tch Duty Cycle = 10% 152 °C
Notes:

1. Assumes eutectic attach using 1.5mil thick 80/20 AuSn mounted to a 10 mm x 10 mm x 40 mil CuMo Carrier Plate.
2. Refer to the following document: GaN Device Channel Temperature, Thermal Resistance, and Reliability Estimates
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Q 0 p\,O@ TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Maximum Channel Temperature

Peak IR Surface Temperature vs. CW Dissipation Power
Base Temperature =85 °C
265 )
255 7
245 7
235 7
225
215
205 //
195 4
185

175

165 ‘ /

155

145 -

135

125 //

115 -

105

95

85
50 7.5 10.0 125 15.0 17.5 20.0 225 25.0 27.5 30.0 32.5

CW Dissipation Power (W)

Peak IR Surface Temperature (°C)

Peak IR Surface Temperature vs. Pulse Width vs. Dissipation Power
QFN Base Fixed at 85 °C, 10% Duty Cycle
195

190 T
185 | =—Pdiss =25.2 W

180 —Pdiss =30.2 W

175
170
165
160
155
150
145
140
135
130
125
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115
1.00E-07 1.00E-06 1.00E-05 1.00E-04 1.00E-03 1.00E-02

Pulse Width (S)

Peak IR Surface Temperature (°C)
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TGF2978-SM

Q O p\,o 20 W, 32V, DC to 12 GHz, GaN RF Transistor

Measured Load Pull Contours
Test Conditions: Vb=+32V, Ibqg = 100 mA, T = +25°C, Pulse (10% Duty Cycle, 100 us Width).
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N\ // AN e \ \ -~
/ S \ // \
/ \\ \\\ \
// / /\ /// \ X / . \ /
1fo) = 1.83-6.84iQ / \ \ N
zzfg; =2.29.8 3iglz // /'/ \_ » Max Power is 43.8dBm
Zs(3fo) = 10.33-12.55i0 < " atZ = 5.975-0.536iQ
T P T = -0.2505-0.0419i

e Max Gain is 14.7dB

at Z = 2.672+4.52iQ

T = -0.4002+0.4995i

e Max PAE is 60% .
atZ= 3.727+2.784iQ -

=

L b
/]
i‘ I = -0.3994+0.2838

> s EE BN N

<=
v
3

~ X
N /N
/
4
// .
~ /
~ /
L
~
~
/
/
/ /

. L — |

‘ A
Power
Gain

| (C= PAE

3dB Compression Referenced to Peak Gain

Data Sheet Rev. B, May 2026 5 of 32 Www.gorvo.com
Subject to change without notice | All rights reserved


http://www.qorvo.com/

Q O r\\,o TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Measured Load Pull Contours
Test Conditions: Vb=+32V, Ibqg = 100 mA, T = +25°C, Pulse (10% Duty Cycle, 100 us Width).

6GHz, Load-pull

N , o / ~  / NS N
h 7i / \\\\ /// //’/ \\ y
Zs(1fo) = 2.43-9.2i0 A /NS N/
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Zs(3fo) = 34.28-9.76iQ L / ~/ at Z = 5.888-1.631iQ N
) /. T =-0.2457-0.1279i //
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atZ= 2.795+1.738iQ

I = -0.5348+0.2085i
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TGF2978-SM
Q O p\,o 20 W, 32V, DC to 12 GHz, GaN RF Transistor

Measured Load Pull Contours
Test Conditions: Vb=+32V, Ibqg = 100 mA, T = +25°C, Pulse (10% Duty Cycle, 100 us Width).

8GHz, Load-pull
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TGF2978-SM
20 W, 32V, DC to 12 GHz, GaN RF Transistor

Qorvo

Measured Load Pull Contours
Test Conditions: Vb=+32V, Ibq = 100 mA, T = +25°C, Pulse (10% Duty Cycle, 100 ys Width)
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9GHz, Load-pull
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TGF2978-SM
Q O p\,o 20 W, 32V, DC to 12 GHz, GaN RF Transistor

Measured Load Pull Contours
Test Conditions: Vb=+32V, Ibqg = 100 mA, T = +25°C, Pulse (10% Duty Cycle, 100 us Width).

10GHz, Load-pull
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TGF2978-SM

Q O p\,o 20 W, 32V, DC to 12 GHz, GaN RF Transistor

Measured Load Pull Contours
Test Conditions: Vb=+32V, Ibqg = 100 mA, T = +25°C, Pulse (10% Duty Cycle, 100 us Width).

12GHz, Load-pull
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TGF2978-SM
Q O p\,o 20W, 32V, DC to 12 GHz, GaN RF Transistor

Typical Measured Performance — Load-Pull Drive-up
Test Conditions: Vb=+32V, Ipa = 25 mA, T = +25°C, Pulse (20% Duty Cycle, 100 us Width).

Gain and PAE vs. Output Power Gain and PAE vs. Qutput Power
5 GHz - Power Tuned 5 GHz - Efficiency Tuned
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Output Power [dBm]
Gain and PAE vs. Output Power Gain and PAE vs. Output Power
8 GHz - Power Tuned 8 GHz - Efficiency Tuned
: 15 | 100
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TGF2978-SM
20 W, 32V, DC to 12 GHz, GaN RF Transistor

Typical Measured Performance — Load-Pull Drive-up

Test Conditions: Vb=+32V, Ipa = 25 mA, T = +25°C, Pulse (10% Duty Cycle, 100 ys Width).

Gain and PAE vs. Output Power
9 GHz - Power Tuned

Gain and PAE vs. Output Power
9 GHz - Efficiency Tuned
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: Zs(1fo)= 9.64-19.26i02
; Sp----t-Zs(2fo)= 33.49.8.08i0 -
: 4 ZI(1f0) = 2.92-7.4%i0
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Gain and PAE vs. Output Power Gain and PAE vs. Output Power
10 GHz - Power Tuned 10 GHz - Efficiency Tuned
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10---2f2f0) = 6.995.5i0  ~ToiTrobooeaneeranooois 10
B Optdh g o
=i =i
c B c &
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TGF2978-SM
Q O p\,o 20 W, 32V, DC to 12 GHz, GaN RF Transistor

S-Parameters Of 9 — 10 GHz EVB

Test Conditions: Vb=+32V, Ipa = 140 mA, T = +25°C

S11 S21
0 30
T N
- \ \ [ =10 S
m -4 =) N \
5 \ s 0 /
= V = ST INCA N
— — 4 / \
— o
w .3 \ ﬂ-ZO \
10 ] -40
-12 -50
0O 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 22
Frequency [GHz] Frequency [GHz]
. S22 Stability Factor’
3
= an =
5 \\ / N\ 2.5 II
g LN TR N A
—-10 v" S 15 \J
[N
) ~ 1 ,l
-15
0.5
-20 0
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
Frequency [GHz] Frequency [GHz]
Notes:
1. The EVBis stable at -40°C and 10:1 VSWR at the output.
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TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Power Driveup Performance Over Temperatures Of 9 — 10 GHz EVB

Test Conditions: Vb=+32V, Iba = 140 mA, T = +25°C, Pulse (20% Duty Cycle, 100 ys Width).

P3dB vs. Frequency vs. Temperature
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G3dB vs. Frequency vs. Temperature
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DEFF3dB vs. Frequency vs. Temperature
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1. The dissipation power limit is conservative because it is specified at DUT only without accounting for the loss of the output

matching network.
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TGF2978-SM
QO p\'o 20W, 32V, DC to 12 GHz, GaN RF Transistor

Power Driveup Performance Of 9 — 10 GHz EVB

Test Conditions: Vb=+32V, Iba = 140 mA, T = +25°C, Pulse (20% Duty Cycle, 100 ys Width).

) P3dB vs. Frequency @ 25°C o DEFF3dB vs. Frequency @ 25°C
5
23 55
21
50
19
e = 45
; (=
= g5 _ﬂg 40
3 ™~ o0
M 13 s 35
o w
1 o
30
9
7 25
5 20
9 91 92 93 94 95 96 97 98 99 10 9 91 92 93 94 95 96 97 98 99 10
Frequency [GHz] Frequency [GHz]
G3dB vs. Frequency @ 25°C PDISS3dB vs. Frequency @ 25°C
15 40
14 38
13 36
12 34
11 32
10 30
T ° s T~ —
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Qo 7 — m 24
@ 6 N 4 2
O 5 8 2
4 18
3 16
2 14
1 12
0 10
9 91 92 93 94 95 96 97 98 99 10 9 91 92 93 94 95 96 97 98 99 10
Frequency [GHz] Frequency [GHz]
Notes:
1. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output
matching network.
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S-Parameters Of 2.7 - 3.3 GHz EVB

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Test Conditions: Vb=+32V, Ipa = 100 mA, T = +25°C

S11

S11 [dB]
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Frequency [GHz]
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TGF2978-SM
Q O p\'o 20W, 32V, DC to 12 GHz, GaN RF Transistor

Power Driveup Performance Of 2.7 — 3.3 GHz EVB

Test Conditions: Vb=+32V, Iba = 100 mA, T = +25°C, Pulse (20% Duty Cycle, 100 ys Width).

P3dB vs. Frequency G3dB vs. Frequency
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Notes:

1. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output

matching network.
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Qorvo

S-Parameters Of 3.1 — 3.5 GHz EVB

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Test Conditions: Vb=+32V, Ipa = 100 mA, T = +25°C
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Qorvo

Power Driveup Performance Of 3.1 — 3.5 GHz EVB

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Test Conditions: Vb=+32V, Iba = 100 mA, T = +25°C, Pulse (20% Duty Cycle, 100 ys Width).
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1. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output

matching network.
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Qorvo

S-Parameters Of 4 — 5 GHz EVB

TGF2978-SM
20 W, 32V, DC to 12 GHz, GaN RF Transistor

Test Conditions: Vb=+32V, Ipa = 100 mA, T = +25°C
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Q O p\,O@ TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Power Driveup Performance Of 4 — 5 GHz EVB
Test Conditions: Vb=+32V, Iba = 100 mA, T = +25°C, Pulse (20% Duty Cycle, 100 ys Width).

P3dB vs. Frequenc G3dB vs. Frequenc
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Notes:

1. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output

matching network.
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TGF2978-SM
QO p\'o 20W, 32V, DC to 12 GHz, GaN RF Transistor

S-Parameters Of 5 - 6 GHz EVB

Test Conditions: Vb=+32V, Ipa = 100 mA, T = +25°C
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Q O p\,O@ TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Power Driveup Performance Of 5 — 6 GHz EVB

Test Conditions: Vb=+32V, Iba = 100 mA, T = +25°C, Pulse (20% Duty Cycle, 100 ys Width).
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Notes:

1. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output

matching network.
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Qorvo

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

9 — 10 GHz Application Circuit - Schematic

Board material is RO4003C 0.008” thickness with 10z copper cladding. Overall EVB size is 1.5” x 2”.

{vD1

l\c.num: :Djw i‘:w :)jw :; Ohms ::W :::EUpF jr‘fp ::?Igé:l; | -
GND | ms ms IJT: aTyF
%;‘zm ;|;N;§.§p|= Gi:;p': gﬁ nH
R“miw i L o 3l - 7 RS
9 — 10 GHz Application Circuit - Bill Of material
Description Ref. Des.  Manufacturer Part Number
Capacitor 3.3 pF, 200V, 0402 C1 AVX Corporation UQCL2A3R3BAT2A\500
Capacitor 0.5 pF, 250V, 0603 C2 Johanson Technology 251R14S0R5AVAT
Capacitor 1.0 uF, 50V, 0805 C6 American Technical Ceramics | C0805C105K5RACTU
Capacitor 2.2 pF, 250V, 0603 c7 American Technical Ceramics | 600S1ROAT250XT
Capacitor 5.6 pF, 250V, 0603 Cc8 American Technical Ceramics | 600S5R6BW250XT
Capacitor 100 pF, 250V, 0603 (6°] American Technical Ceramics | 600S101JT250XT
Capacitor 0.9 pF, 200V, 0402 C12 American Technical Ceramics | 600LOR9AT200T
Capacitor 220 uF, 50V, 10 mm Cl6 Panasonic Industrial Devices EEEFK1H221P
Resistor, 47 Ohm, 0603 R1 Rohm Electronics KTRO3EZPF47R0
Resistor, 33.2 Ohm, 0603 R8, R9 Vishay Americas Inc CRCWO060333R2FKTA
Inductor 3.3 nH, 0402 L1 Murata Electronics LQW15AN3N3B80D
Inductor 1.8 nH, 0402 L2 Coilcraft, Inc. 0402CS-1INSXIEW
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Qorvo

2.7 - 3.3 GHz Application Circuit - Schematic

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

Board material is RO4350B 0.020” thickness with 10z copper cladding. Overall EVB size is 2.5” x 2.

QoOrvo

TGF2978-5M
SAPumza;??5 el O -4000[2]

VD1

. - e I Tow Lo
JdC-p [ = Jom = i
R N S L= i i = A |
@D @D L 1 . z = zZ Z - L2
2 NI 15
REIN A It 3 RrFm 14 I FFOUT
R12 o i s 13 &
5 NiC 12
6 NI 1
2.7 — 3.3 GHz Application Circuit - Bill Of material
Description Ref. Des.  Manufacturer Part Number
Capacitor 10 pF, 250V, 0603 Cc1 American Technical Ceramics | 600S100JT250XT
Capacitor 1.5 pF, 250V, 0603 Cc2 American Technical Ceramics | 600S1R5AT250X
Capacitor 2.2 pF, 250V, 0603 C4,C12 American Technical Ceramics | 600S2R2BT250T
Capacitor 100 pF, 200V, 0603 C5,C8 Capax Technologies 0603G101J201S
Capacitor 0.01 uF, 50V, 0603 C6, C9 Kemet C0603C103K5RACTU
Capacitor 1 uF, 50V, 1206 C11, C13 TDK Singapore (PTE) LTD C3216X7R1H105K160AB
Capacitor 47 uF, 80V, 10 mm Cl4 Panasonic Industrial Devices EEETG1K470UP
Resistor, 47 Ohm, 0603 R1 Rohm Electronics KTRO3EZPF47R0
Resistor, 33.2 Ohm, 0603 R5, R6, R8 Vishay Americas Inc CRCWO060333R2FKTA
Resistor, 0 Ohm, 0603 R7 Vishay Americas Inc CRCWO06030000Z0EA
Inductor 5.6 nH, 0603 L1 Coilcraft, Inc. 0603CS-5N6XJEW
Inductor 5.6 nH, 1606 L2 Coilcraft, Inc. 1606-6GLC
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Qorvo

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor
3.1 — 3.5 GHz Application Circuit - Schematic

Board material is RO4350B 0.020” thickness with 10z copper cladding. Overall EVB size is 2.5” x 2.

) Rz

¥ QoNrVo

SAP 285478
@ 081617

TGF2978-SM
-4000[3]

VD1

Ve R7 RE LCB J—cm LC‘H
J—Cﬂ J.—CT J—CS %RS J—Cd R1 % )
GND GND - GiD CT_JT; . 2| = B 11 1 :|:
RFIN A i 3 :EN ik ! RFOUT
3.1 — 3.5 GHz Application Circuit - Bill Of material
Description Ref. Des.  Manufacturer Part Number
Capacitor 0.7 pF, 250V, 0603 Cc1 American Technical Ceramics | 600SOR7AT250XT
Capacitor 1 pF, 250V, 0603 Cc2 American Technical Ceramics | 600S1ROAT250XT
Capacitor 2.2 pF, 250V, 0603 C3 American Technical Ceramics | 600S2R2BT250T
Capacitor 100 pF, 200V, 0603 C4,C9 Capax Technologies 0603G101J201S
Capacitor 0.01 uF, 50V, 0603 C5, C10 Kemet CO0603C103K5RACTU
Capacitor 0.1 uF, 50V, 0603 Ce, C11 Kemet C0603C104J5RACTU
Capacitor 1 uF, 50V, 10 mm C13 Taiyo Yuden PTE LTD UMK107AB7105KA
Capacitor 100 uF, 80V, 8 mm Cl4 Panasonic Industrial Devices EEE-1HA101UAP
Resistor, 0 Ohm, 0603 R1 Vishay Americas Inc CRCWO06030000Z0EA
. R2, R3, R4, . .
Resistor, 50 Ohm, 0603 RS, R6, R7, RS Vishay Americas Inc CRCWO06030000Z0EA
Inductor 5.6 nH, 0603 L1 Coilcraft, Inc. 0603CS-5N6XIEW
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Qorvo

TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

4 — 5 GHz Application Circuit - Schematic

Board material is RO4350B 0.020” thickness with 10z copper cladding. Overall EVB size is 1.5” x 2.

Subject to change without notice | All rights reserved
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4 — 5 GHz Application Circuit - Bill Of material
Description Ref. Des. Manufacturer Part Number
Capacitor 2.4 pF, 250V, 0603 Cc1 American Technical Ceramics | 600S2R4AT250XT
Capacitor 5.6 pF, 250V, 0603 Cc2 American Technical Ceramics | 600S5R6BT250XT
Capacitor 2.2 pF, 250V, 0603 C3 American Technical Ceramics | 600S2R2BT250T
Capacitor 0.5 pF, 250V, 0603 c4 Johanson 251R14S0R5AVAT
Capacitor 100 pF, 250V, 0603 C5,C8 American Technical Ceramics | 600S101JT250XT
Capacitor 0.1 uF, 50V, 0603 c7 Kemet C0603C104J5RACTU
Capacitor 1.6 pF, 250V, 0603 C11 American Technical Ceramics | 600S1R6BT250XT
Capacitor 1.0 uF, 100V, 0805 C12,C13 TDK Singapore (PTE) LTD C2012X7S2A105M125AB
Capacitor 33 uF, 80V, 10 mm Cl4 Panasonic Industrial Devices EEE-FK1K330P
Resistor, 2.7 Ohm, 0603 R1 Panasonic Industrial Devices ERJ-6RQF2R7V
Resistor, 820 Ohm, 0603 R2 KOA Speer Electronics, Inc. RK73B1JTTD821)
Resistor, 22 Ohm, 0603 R3 Panasonic Industrial Devices ERJ3GEYJ220V
Resistor, 0 Ohm, 0603 R4 Kamaya, Inc RMC1/16JPTP
Resistor, 33 Ohm, 0603 R5 KOA Speer Electronics, Inc. RK73B1JTTD330)J
Inductor 3.9 nH, 0603 L1 Coilcraft, Inc. 0603HC-3N9XJRW
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QONrvVvo TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor

5 — 6 GHz Application Circuit - Schematic
Board material is RO4003C 0.008” thickness with 10z copper cladding. Overall EVB size is 1" x 1”.
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5 — 6 GHz Application Circuit - Bill Of material

Description Ref. Des. Manufacturer Part Number
Capacitor 0.5 pF, 200V, 0402 Cc1 American Technical Ceramics | 600LOR5AT200T
Capacitor 5.6 pF, 250V, 0603 Cc2 American Technical Ceramics | 600S5R6BT250XT
Capacitor 1.2 pF, 250V, 0603 C3 American Technical Ceramics | 600S1R2BT250XT
Capacitor 1.2 pF, 200V, 0402 Ca AVX Corporation UQCL2A1R2BAT2A\500
Capacitor 100 pF, 250V, 0603 C5, C10 American Technical Ceramics | 600S101JT250XT
Capacitor 0.01 uF, 50V, 0603 C6, C9 Kemet C0603T103K5RALTM
Capacitor 0.1 uF, 50V, 10 mm Cc7 Kemet C0603C104J5RACTU
Resistor, 2.7 Ohm, 0805 R1 Panasonic Industrial Devices | ERJ-6RQF2R7V
Resistor, 820 Ohm, 0603 R2 KOA Speer Electronics, Inc. RK73B1JTTD821)J
Resistor, 10 Ohm, 0603 R3 KOA Speer Electronics, Inc. RK73B1JTTD100J
Resistor, 820 Ohm, 0603 R2 KOA Speer Electronics, Inc. RK73B1JTTD821)
Resistor, 0 Ohm, 0603 R4 Kamaya, Inc RMC1/16JPTP
Resistor, 33 Ohm, 0603 Eg: Eibm’ KOA Speer Electronics, Inc. RK73B1JTTD330!
Inductor 8.2 nH, 0603 L1 Murata Electronics LQP18MN8N2C02D
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Q O p\,O@ TGF2978-SM

20 W, 32V, DC to 12 GHz, GaN RF Transistor
Mechanical Information?- %3

——3.00020.050 ————— AT i [=—1.600£0.050 —=|
—=10.203) 0.400+0.050
CPINT__ Ei:
INDICATOR ~ PN R0.200
N (R !
\:Q\_,
l:l J: 1
E [—]i| ? HIEIL' 16X 0.500
4.000+0.050 2.500+0.050
Y W
M7 77 P
U 5 (5 (=
20X 0.250+0.050 T
0.050
0.000 F 1.500 —-—I
MAX [ 0.900
A NOM [ 0.850
MIN_ ] 0.800
Note:
1. All dimensions are in millimeters.
2. Unless otherwise noted, all dimension tolerances are + 0.127 mm.
3.

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 process.
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TGF2978-SM
QO p\'o 20W, 32V, DC to 12 GHz, GaN RF Transistor

Pin Configuration and Description’

Note 1: The TGF2978-SM will be marked with the “2978” designator and a lot code marked below the part designator.
The “YY” represents the last two digits of the calendar year the part was manufactured, the “WW” is the work week of the
assembly lot start, the MZZZ” is the production lot number.

PIN 1 —
INDICATOR Ta— _
h@h 72N
| f s \
\_/ LU
. NN
o 16
2 15
= ol
3 j “:l | 14
YN W )
5 12
p I —
IR/ / / 7/
6 A/ 11
L r"'{‘{—n rfLw e
: 7 8 9 10 :
le——Load Pull Reference Planes— !
Pin Symbol Description
12 - 15 Vo / RF OUT Drain voltage / RF Output to be matched to 50 ohms; see EVB Layout on page 19 as
an example.
3.4 Ve /RF IN Gate voltage / RF Input to be matched to 50 ohms; see EVB Layout on page 19 as an
example.
;0_ 2,5-11,16- \ic Not connected
Back side Source Source connected to ground
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TGF2978-SM
Q O p\,o 20W, 32V, DC to 12 GHz, GaN RF Transistor

Recommended Soldering Temperature Profile
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TGF2978-SM
QO p\'o 20W, 32V, DC to 12 GHz, GaN RF Transistor

Handling Precautions

Parameter Rating Standard A

ESD — Human Body Model (HBM) Class 1A (250 V) | ANSI/ESDA/JEDEC Standard JS-001

ESD - Charged Device Model (CDM) | Class C6 (2000 V) | ANSI/ESDA/JEDEC Standard JS-002 m

MSL —Moisture Sensitivity Level N/A IPC/JEDEC Standard J-STD-020 Caution!

Not HAST compliant. ESD-Sensitive Device
Solderability

Compatible with both lead-free (260°C max. reflow temp.) and tin/lead (245°C max. reflow temp.) soldering processes.
Solder profiles available upon request.
Contact plating: NiPdAu

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 (C15H12Brs02) 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 2026 © Qorvo, Inc. | Qorvo is a registered trademark of Qorvo, Inc.
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