QoOMrvo

Product Overview

The Qorvo TGF2977-SMis a 5 W (Paas) 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.

B 4 A # 3 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787
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TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

3 x 3mm Package

Key Features

e Frequency: DC to 12 GHz

¢ Output Power (Psas)': 4.8 W

¢ Linear Gain': 13 dB

e Typical PAEsgs': 50%

¢ Operating Voltage: 32 V

e CW and Pulse capable
Note 1: @ 9 GHz Load Pull

Applications

¢ Military radar
e Commercial radar

o Avionics
o Marine
o Weather

Ordering info

Part No. ECCN Description
TGF2977-SM EAR99 | QFN Packaged Part

TGF2977-
SMEVBPO1 EAR99 | 9-10GHzEVB
TGF2977-

SMEVBP02 EAR99 | 2.6-4.2GHzEVB
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Absolute Maximum Ratings'

TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Recommended Operating Conditions’

Parameter Rating Units
Breakdown Voltage,BVoa | - #1100V
(Gate Voltage Range, Ve -7to+2 |V

D@i,” 7CUI’I’ent,7|iDrlr\/rlAX i 0.6 ‘ A |

Gate Current Range, Ig ”L§e’e page20. = mA
Power Dissipation, CW (Poiss) 9.3 | W

gsFolgput Power, CW, Tamb = +30 ~ dBm
_Channel Temperature, Tou | 275 | °C

Mounting Temperature

B0Seconds) REAREXS AR
~ Storage Temperature 6510 +150 | C
Notes:

1. Operation of this device outside the parameter ranges
given above may cause permanent damage.
2. Device base temperature = 85 °C.

Parameter Min Typ Max Units
Operating Temp. Range —40 | +25 | +85 °C
Drain Volitérgér Range,ivb 7 +32 | +40 \
Drain Bias Current, oo~ 25 mA
Dréirril('?lij[rient, 'Iior“j: O \ - 325 - mA
Gate Voltage, Va®* | - | -28 | - \
Channel Temperature (TcH) | - - 225 °C
Power Dissipation (Pp)2¢ | - | — | 92 W
Power 7I'3”i§sipafidrr1j(:l?pr), cw2 ) 7 AT - 7.4 W
Notes:

1. Electrical performance is measured under conditions noted
in the electrical specifications table. Specifications are not
guaranteed over all recommended operating conditions.

2. Package base at 85 °C

To be adjusted to desired Ipa

4. Pulsed, 100uS PW, 20% DC

w

Measured Load Pull Performance — Power Tuned'

Parameter | Typical Values Units
Frequencf:yr,rlf PN 5 6 8 <\ 9 ‘ 10 ‘ 12 GHz
Drain Voltager,ryD L 32 32 ) 32 | 32 ‘ 32 32 V
Drain Bias Currgn?, joo ~A 25 25 B 72757 25 25 | 25 7 mA
Output Power.at 3dB 375 37.2 37.0 36.8 36.8 36.5 dBm
compression, Psds . Cy VA |
Power Added Efficiency at 3dB | g, 563 | 511 | 458 a7 318 %
compression, PAEsds PN A . O0) ‘

Gain at 3dB com;p_r_eg,sion, Gag_B; | 15.2 14.4 114 9.8 8.3 5.3 ) dB

Notes:
1. Pulsed, 100 uS Pulse Width, 20% Duty Cycle
2. Characteristic Impedance, Zo = 15 Q.

Measured Load Pull Performance — Efficiency Tuned'

Parameter Typical Values Units
Frequency, F RN 5 \ 6 8 9 10| 12 | GHz
Drain Voltage, Vo B 32 32 32 ‘ 32 o3 82 v
Drain Bias Current, Ipa ‘ 25 ‘ 25 25 \ 25 _25 ) 25 ‘ mA \
Output Power at 3dB 372 | 363 35.7 36.0 355 361 | dBm
compression, Pads | | | sl A
Power Added Efficiency at 3dB ‘ ‘ °
compression, PAEas » 60.2 62.3 56.6 | 520 | _ 475_1, §z_3.2 B /
Gain at 3dB compression, Gsas | 15.5 14.8 12.0 ‘ 10.4 89 5.8 dB

Notes:
1. Pulsed, 100 uS Pulse Width, 20% Duty Cycle
2. Characteristic Impedance, Zo = 15 Q.
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QONVo TGF2077.5M

DC -12 GHz, 32 V, 5 W GaN RF Transistor

9 — 10 GHz EVB 9.4 GHz Performance’

Parameter Min Typ Max Units
Linear Gain, Gun B\ ‘7 101 - dB
Output Power at 3dB compression point, P3dB - ‘ 3.6 ‘ - W
Drain Efficiency at 3dB compression point, 1 RN, (Y 48 OV W - o
DEFF3dB A0 X AN

Gain at 3dB compression point, G3dB s - A N - dB
Notes:

1. Vb=+32V, Iba=35mA, Temp = +25 °C, Pulse Width = 100 uS, Duty Cycle = 20%

RF Characterization — Mismatch Ruggedness at 9.4 GHz

Symbol Parameter dB Compression Typical
VSWR | Impedance Mismatch Ruggedness PR\ A 3 X 10:1
Test conditions unless otherwise noted: Ta = 25 and -40 °C, Vb =32 V, Ipa = 35 mA

Input drive power is determined at pulsed 3dB compression under matched condition at EVB output connector.
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TGF2977-SM
Q 0 p\,o DC -12 GHz, 32 V, 5 W GaN RF Transistor

Measured Load-Pull Smith Charts' 2

Notes:
1. Test Conditions: Vb = 32 V, Iba = 25 mA, 100 uS Pulse Width, 20% Duty Cycle
2. See page 21 for load pull reference planes where the performance was measured.

5GHz, Load-pull

Jﬁ TR
] ~_ /N

Zs(1fo) = 2.68-9.05i0

M [ T~/ P \o Max Power is 37.5dBm
Zs‘i:ﬁ’ 5 :1;;15;;_'1%5'5‘;. ﬂ /o /atZ=17.03+17.134ig
Zy3f0)=14.931659 | = I = 0.2718+0.3896i

~ /e Max Gain is 16.7dB
. atZ=5.662+18.696i0

/T =0.2017+0.7224i
e Max PAE is 60.2%

-~ atZ=12.543+23.845iQ
T = 0.3774+0.539i

- \ \
- . ~ \
~ Y \ \
~ RS N : N
~ . N 2

| ﬂ‘
\ T Lf T\ 4’»

-

' Power

Zo = 1"59
3dB Compression Referenced to Peak Gain
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QoONvo TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Measured Load-Pull Smith Charts' 2

Notes:
1. Test Conditions: Vb =32 V, Ipa = 25 mA, 100 uS Pulse Width, 20% Duty Cycle
2. See page 21 for load pull reference planes where the performance was measured.

6GHz, Load-pull

2 ‘ [P
Z;IO; = 2.36:-2223:?;21_ \‘ j /&« Max Power is 37.2dBm
0) = 12439.211Q . |

o at Z = 12.052+14.213igQ
Zs(3fo) = 14.15+15.81iQ ‘ T I = 0.1309+0.4566i

“ ‘ ~ ¢ Max Gain is 15dB
atZ =5.062+17.011iQ
r = 0.1301+0.7376i
e Max PAE is 62.3%
atZ=7.677+17.265iQ
—TI = 0.1625+0.6376i

—

\
-

NN\
| (&= Power |

Gain
| (& PAE

Zo = 150 AV /
3dB Compression Referenced to Peak Gain
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Measured Load-Pull Smith Charts' 2

Notes:
1. Test Conditions: Vb =32 V, Ipa = 25 mA, 100 uS Pulse Width, 20% Duty Cycle
2. See page 21 for load pull reference planes where the performance was measured.

8GHz, Load-pull

\

Zs(1fo) = 22.46-40.74iQ
Zs(2fo) = 10.51+20.05i0

o « Max Power is 37dBm
2s(3f0) = 9.52-6.2i0 \ / \
AN

atZ = 10.87+3.226iQ
T =-0.1419+0.1424i
< >~e Max Gain is 12.1dB
~_—atZ=4.508+6.484iQ
ST = -0.3849+0.4603i
e Max PAE is 56.6%
‘atZ = 5.73+5.411iQ
I’ = -0.3549+0.3536i

S
N

| | (&= Power
| .
‘ Gain

Zo = 150 | ‘ = PAE

3dB Compression Referenced to Peak Gain

Datasheet Rev. B, July 25, 2017 | Subject to change without notice -6 0f28 - WWW.gorvo.com



TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Measured Load-Pull Smith Charts' 2

Notes:
1. Test Conditions: Vb =32 V, Ipa = 25 mA, 100 uS Pulse Width, 20% Duty Cycle

2. See page 21 for load pull reference planes where the performance was measured.

9GHz, Load-pull

e e
/ X

~ / \\\ / \\\ S/
Zs(1fo) = 27.91-42.54i0 / -/ /O AN
Zs(2fo) = 31.37+22.73i0 MNN-"S g Max Poweris 36.8dBm ,
Z6(310) < 10.8+0.74i62 ~4 0/ /- atZ = 12.036-2.288iQ
~L L /T =-0.1017-0.0932i

./ e Max Gainis 10.5dB
N atZ=5.152+0.393iQ

. I =-0.4881+0.029i

. « Max PAE is 51.9%

atZ = 6.972-1.522iQ

\I‘ = -0.3589-0.0941i

| (&> Power

Gain

| (= PAE

Zo = 15¢
3dB Compression Referenced to Peak Gain
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Measured Load-Pull Smith Charts' 2

Notes:
1. Test Conditions: Vb = 32 V, Iba = 25 mA, 100 uS Pulse Width, 20% Duty Cycle
2. See page 21 for load pull reference planes where the performance was measured.

10GHz, Load-pull

Zs(1f0) = 41.96-41.29i0 f f [
Zs(2f0) = 13.13+18.14iq |
Zs(3fo) = 23.9-11.76iQ

/e Max Power is 36.8dBm _ |
' at Z = 15.039-6.807iq
~ | r=0.0501-0.2152i /
"« Max Gain is 8.9dB “
“atZ=8.31-4.022i @
I =-0.2498-0.2156i T
|
‘\

| «Max PAEis47.1%

NS 39- \\[at Z = 7.496-5.834i0
N | LT = -0.2495-0.324i

N\
T\

(= Power

- Gain
B | (&=>> PAE

3dB Compression Referenced to Peak Gain
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QoONvo TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor
Measured Load-Pull Smith Charts' 2

Notes:
1. Test Conditions: Vb = 32 V, Iba = 25 mA, 100 uS Pulse Width, 20% Duty Cycle
2. See page 21 for load pull reference planes where the performance was measured

12GHz, Load-pull

N @ 0 | }N
25(1fo) = 67.13-19. em \ g .
L0 — __—— eMaxPoweris36.5dBm

at Z = 30.8-18.712ig
~ - r = 0.4387-0.2293i
‘e Max Gain is 5.9dB

~atZ = 14.522-21.734iQ
~T= 0.341-0.4852i N
. '« Max PAE is 38.2% 7
_YatZ=18.929-24.441i0

r= o 4179-0.4193i

\

(@) Power |
) - (=> Gain
Zo = 150 '

3dB Compression Referenced to Peak Gain N

Datasheet Rev. B, July 25, 2017 | Subject to change without notice -9 0of 28 -

www.qorvo.com



QoOMrvo

Typical Measured Performance — Load-Pull Drive-up': 2

TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Notes:

1. Test Conditions: Vb = 32 V, Iba = 25 mA, 100 uS Pulse Width, 20% Duty Cycle
2. See page 21 for load-pull and source-pull reference planes where the performance was measured.

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

Gain and PAE vs. Output Power
5 GHz - Efficiency Tuned
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Typical Measured Performance — Load-Pull Drive-up': 2

TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Notes:
1. C Test Conditions: Vb = 32 V, Iba = 25 mA, 100 uS Pulse Width, 20% Duty Cycle

2. See page 21 for load-pull and source-pull reference planes where the performance was measured.
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Gain [dB]

Gain [dB]

Gain and PAE vs. Output Power
9 GHz - Power Tuned
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Gain [dB]

DY W A g o N

Gain and PAE vs. Output Power
12 GHz - Efficiency Tuned

Output Power [dBm]
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

S-Parameters Of 9 — 10 GHz EVB at -40°C'

Notes:
1. Test Conditions: Vp =32V, Ipqa = 35 mA

S11 S21
0 20
\ ) AN
= z 0 \. \
T, -10 5. .10
o s < -20 N
2 2, AN
-25 -50
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Frequency [GHz] Frequency [GHz]
S22 Stability Factor
0 3 \
5 \//\’\ ~ / IA\Va 25
= 7 o ” 2 \v
S -10 \ S
= g 1.5
& -15 ' E
L2 1
-20 0.5
-25 0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Frequency [GHz] Frequency [GHz]
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QoOMrvo

Power Driveup Performance Over Temperatures Of 9 — 10 GHz EVB"2

TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Notes:

2. Test Conditions: Vb = 32 V, Ipa = 35 mA, 100 uS Pulse Width, 20% Duty Cycle
3. Thedissipation power limit is conservative because it is specified at DUT only without accounting for the loss of the output matching

network.
P3dB vs. Frequency vs. Temperature
6.0 I
=25°C
5.5 —
w=-40°C
5.0 ==85°C —
4.5
2
o 40
T
['d
[-%
35 N
3.0
2.5
2.0
9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10
Frequency [GHz]
G3dB vs. Frequency vs. Temperature
15
I
14 =)5°C
13 e==-40°C |
12 «=g5°C
11
10
9 - \\
'EE . / ~
; 7 — \\
3 = ~
O 6
5
4
3
2
1
0
9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10

Frequency [GHz]

DEFF3dB [%]

PDISS3dB [W]

65

60

55

50

45

40

35

12.0
11.0
10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

DEFF3dB vs. Frequency vs. Temperature

I
=25°C
-—-40°C _|

«==g85°C

11/

9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10
Frequency [GHz]
PDISS3dB vs. Frequency vs. Temperature
I

e)5°C  _|
e=-40°C _|
«==85°C

I —

——
9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10

Frequency [GHz]
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Power Driveup Performance At 25°C Of 9 — 10 GHz EVB":?

Notes:
1. Test Conditions: Vb = 32 V, Iba = 35 mA, 100 uS Pulse Width, 20% Duty Cycle
2. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output matching

network..
P3dB vs. Frequency @ 25°C DEFF3dB vs. Frequency @ 25°C
6.0 65
5.5
60
5.0
55
4.5
B )
[ 4.0 B 50 p—
o0 m S —
a 35 \ /’—\_/ E
\ 45 \
3.0 \
40
25
2.0 35
9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10 9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10
Frequency [GHz] Frequency [GHz]
G3dB vs. Frequency @ 25°C PDISS3dB vs. Frequency @ 25°C
15 12.0
14 11.0
13
10.0
12
1 2.0
10 8.0
= 9 E 7.0
S 8 ~ =
o T S m 6.0
2 7 N 2
O 6 2 50 /g
5 E 4.0 D
4 3.0
3
2.0
2
1 1.0
0 0.0
9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10 9 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10
Frequency [GHz] Frequency [GHz]
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

S-Parameters Of 2.6 — 4.2GHz EVB'

Notes:
1. Test Conditions: Vb =32V, Ipa=25mA, T =25°C

S11 S21
0 30
_5 TN o~ 20
R AV AY/RYiVA B N
—_ Y — \
2 -15 20 N 7\
=20 =10 H\ R
- -l N~
& -25 3 -20
-30 -30 </
-35 -40
-40 -50
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Frequency [GHz] Frequency [GHz]
0 S22 Stability Factor
3
2 A A\ 2.5
2 ARVARTENANTAN ;
= [ N \ :
= -6 815
5 /1] \ o
o~ 0
v o ~
-10 0.5
-12 0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Frequency [GHz] Frequency [GHz]
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Power Driveup Performance Of 2.6 — 4.2GHz EVB':?

Notes:
3. Test Conditions: Vp =32 V, Ipa = 25 mA, 100 uS Pulse Width, 20% Duty Cycle, T = 25°C
4. The dissipation power is conservative because it is specified at DUT only without accounting for the loss of the output matching

network..
P3dB vs. Frequency Deff3dB vs. Frequency
10.0 100.0
9.0 /’ ™ 90.0
8.0 80.0 / \
/ N
_ 10 /'\ g 70.0
E 6.0 ~_ /1 ™, /\ \h-d % 60.0 o~
8\ N =7 a g -\
: : B N
[-%
5.0 8 500 L———\%————:—————
4.0 40.0
3.0 30.0
2.0 20.0
26 2.7 28 29 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 4.1 4.2 26 2.7 28 29 3 3.1 3.2 3.3 3.4 35 3.6 3.7 3.8 3.9 4 41 42
Frequency [GHz] Frequency [GHz]
G3dB vs. Frequency PDISS3dB vs. Frequency
20.0 10.0
19.0 9.0
18.0 8.0
17.0 / X
— 3 /1
@ 16.0 = 6.0 —
2 ol 2 N A =T NN\
o 15.0 " 3 5.0 \o/
2 N 2 N \
B 140 ™ 2N\ D 40
O N Lt \ o \
13.0 e \ & 30 \ /
12.0 . 2.0
11.0 1.0
10.0 0.0
2.6 27 2.8 29 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 41 42 2.6 27 2.8 29 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 41 42
Frequency [GHz] Frequency [GHz]
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Thermal and Reliability Information — Pulsed'- 234

Maximum Channel Temperature vs. PDISS @ 20% DC

280 QFN base fixed at I85 °C

|
1
260 ;
|
1

Al
s R
220 /i /
/ |

20% D.C.@ 100us |

Maximum Channel Temperature (°C)

160 E ——PDISS=10W
: = PDISS=8.8 W
140 : ——PDISS=7.5W
120 ‘ ‘ ; - -PW=100us \
1.00E-07 1.00E-06 1.00E-05 1.00E-04 1.00E-03 1.00E-02
Pulse Width (Sec)
Parameter Conditions Values Units
Thermal Resistance (8.c) 15.4 °C/W
Peak Channel Temperature (Tch) 241 °C
. T 85 °C Case
Median Lifetime (Tw)’ ; o 2.6E6 Hrs
Thermal Resistance, IR (8.c) 101 W Rdis, 100ug PV, 20% 9.8 °C/W
Max. Channel Temperature, IR (Tcr) 184 °C
Thermal Resistance (8.c) 15.2 °C/W
Peak Channel Temperature (Tch) 225 °C
. T 85 °C Case
Median Lifetime (Twm)’ . o 9.0E06 Hrs
Thermal Resistance, IR (8.c) 9.2 W Gaiss; TOOUSEW, 20% 9.8 °C/W
Max. Channel Temperature, IR (Tch) 175 °C
Thermal Resistance (8.c) 15.0 °C/W
Peak Channel Temperature (Tch) 217 °C
. T 85 °C Case
Median Lifetime (Twm)’ . o 1.8E07 Hrs
Thermal Resistance, IR (8.c) 8.8 W Puiss, 10QusIPW, 2030 9.8 °C/W
Max. Channel Temperature, IR (Tch) 171 °C
Thermal Resistance (8.c) 14.5 °C/W
Peak Channel Temperature (Tch) 85 °C Case 195 °C
Median Lifetime (Twm)’ ; o 1.2E08 Hrs
Thermal Resistance, IR (8.c) 26V Pdiss, {QQNSTPW, 2004 9.6 °C/W
Max. Channel Temperature, IR (Tch) 158 °C

Notes:
1. Finite Element Analysis (FEA) thermal values shall be used to determine performance and reliability. Unless
otherwise noted, all thermal references are FEA.
2. Infrared (IR) thermal values are for reference only.
3. Thermal resistance measured to backside of package.
4. Median lifetime under pulsed condition is the lifetime under CW condition divided by the duty cycle.
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QoOMrvo

Thermal and Reliability Information - CW" 23

TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

255 I I T

TGF2977-SM Max Channel Temperature vs. CW Power
Surface of QFN Package Fixed at 85C

245 || ==——=TGF2977-SM

235 | = = 1E6Hours Operating Limit

/'

/

225

215

205
195

185

175
165

155

Temperature, C

145
135

125

115
//

105
/
95 1

85/

CW Power Dissipation, W

Parameter PN ~ Conditions

Thermal Resistance (6uc) N
Maximum Channel Temperature (Tcn)
Median Lifetime (Tm)

Thermal Resistance, IR (8uc) -

Max. Channel Temperature, IR (Tch)
Thermal Resistance (6.c)

Maximum Channel Temperature (Tch)

| 85 °C Case
8.8 W Pdiss, CW

; '” 85 °C Case

Median Lifetime (Tw)
Thermal Resistance, IR (Buc) PRN
Max. Channel Temperature, IR (Ten)
Thermal Resistance (8.c) _u C
Maximum Channel Temperature (Tcr)
Median Lifetime (Tw) \
Thermal Resistance, IR (Bsc)
Max. Channel Temperature, IR (Tcn)
Thermal Resistance (8.c) 1 AS
Maximum Channel Temperature (TcwH)
Median Lifetime (Twm) )
Thermal Resistance, IR (Bsc)
Max. Channel Temperature, IR (Tcn)
Notes:

)N} . C ———1 7.4 W Pdiss, CW

| 85 °C Case
AN Y 6.3 W Pdiss, CW

185 °C Case
St 5.0 W Pdiss, CW

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 9.0

Values Units
. 201 | °C/W
262 | C
' 11E05 | Hrs
12.6 - °C/W
196 . C
18.9 °C/W
225 | C
1.8E6 Hrs
122 | °C/W
175 ~C
17.9 C/W
198 |  C
1.9E07 ~ Hrs
11.7 | °CW
159 ~°C
17.4 C/W
172 °C
2.3E08 | Hrs
11.8 C/W
144 °C

1. Finite Element Analysis (FEA) thermal values shall be used to determine performance and reliability. Unless

otherwise noted, all thermal references are FEA.

2. Infrared (IR) thermal values are for reference only.
3. Thermal resistance measured to backside of package.
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TGF2977-SM
Q 0 p\,o DC -12 GHz, 32 V, 5 W GaN RF Transistor

Median Lifetime'

I Median Lifetime vs. Channel Temperature

1E+17
» 1E+16
3 1E+15
I 1E+14
=1E+13
:. 1E+12
e 1E+11
E 1E+10
= 1E+09
= 1E+08
g 1E+07
< 1E+06

1E+05

1E+04

25 50 75 100 125 150 175 200 225 250 275
Channel Temperature, T, (°C)

Notes:
1. Test Conditions: Vp = +32V; Failure Criteria = 10 % reduction in Ip_uax during DC Life Testing .
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Maximum Gate Current

Maximum Gate Current Vs. Channel Temperature

10

Maximum Gate Current [mA]
(9]

3 \‘\

2 \‘
\\\

1

0

120 130 140 150 160 170 180 190 200 210 220 230
Channel Temperature [°C]
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TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Pin Configuration and Description’

Note 1: The TGF2977-SM will be marked with the “2977” 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

16 15 14 13

ke Q

1 - 12
| 8977 !
1YY WW 10
| MzZzZ 9
5 6 7 8
| |
| |
<«———_oad Pull Reference Planes———>-
Pin Symbol Description
2 RF IN/ Vg Gate
10 - 11 RF OUT / Vb Drain
1,3-9,12-16 NC Not Connected
Back side Source Source / Ground / Backside of part
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

Mechanical Drawing': %3

e O 30000050 ——

NDICATOR B AA_"*' 0.208) j o QMED_L._ ,—o_g;as ase
© Q S 12 o
2977 HERE
YY WU o
MZZZ -

_'sxc.zac:c.csc m ’—‘ H m
~—358 —1.500—+

MOTES: UNLEESS OTHERWISE SPECIRED;
1. PACKAGE LEADS ARE GOLD PLATED.

J U
nolno

MaX | 0.200 2. PART I3 MOLD EMCAPSULATED.
| T\?:q gﬁ 3. PART MARKING:
- 2977 : PART HUMBER

TY : PART ASSEMELY YEAR
'W'W : PART ASIEMBLY WEEK
MM - BATCH 1D

Note:
1. All dimensions are in milimeters.
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 NiAu. 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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DC - 12 GHz, 32 V,

9 — 10 GHz Application Circuit - Schematic

TGF2977-SM

5 W GaN RF Transistor

o5 cs c4 o7 lcs ca lE:m VD
Ham=3 O=10uF==0=001 nF ==O=100pf O22pF O=100pF =001 nF =m0 uF Hamed
R2
I R=10 Chm I
= - = R 3 3 -
)
Q R=3 Chm
Stubi Swb2
-
R |
yrey . ! | B LS 'l
R L) Output_UN o RF_Outpat
R L o Wum=2
O_ R=6E Chm -.%l , SR O=12pF
RF_hput C hput_UN '-I
Ham=1 2
F—]'—— C=02pF _L
&1 1GF2377
O-09pF
Bias-up Procedure Bias-down Procedure
SetVsto-4V. 1. Turn off RF signal.
Set Ip current limit to 30 mA. 2. Turn off Vp
Apply 32 V Vp. 3. Wait 2 seconds to allow drain capacitor to discharge
4

Slowly adjust Vg until Ip is set to 25 mA.

Turn off Vg

Set Ip current limit to 0.4 A (Pulsed operation)

oV R |WINIE

Apply RF.

9 — 10 GHz Application Circuit - Bill Of material

Description Ref. Des. = Manufacturer Part Number
Capacitor 0.9pF, 200V, 0402 Cc1 American Technical Ceramics | 600LOR3AT200T
Capacitor 0.3 pF, 200V, 0402 C2 American Technical Ceramics | 600LOR3AT200T
Capacitor 1.8 pF, 200V, 0402 Cc3 American Technical Ceramics | 600L1R8AT200T
Capacitor 2.2 pF, 200V, 0402 c7 American Technical Ceramics | 600L2R2BT200T
Capacitor 100 pF, 200V, 0603 C4,C8 Carpax Technologies 0603G101J201S
Capacitor 0.1 nF, 200V, 0603 C5, C9 Digi-Key CO805C103K5RACTU
Capacitor 1 uF, 200V, 1206 Ccé6 Digi-Key C1206C105K4RACTU
g:/lpsutor, Electrolytic, 47 uF, 50V, 10mm c16 Panasonic EEETG1HATOP
Resistor, 68 Ohm, 0402 R1 Panasonic ERJ-2RKF68R0X
Resistor, 10 Ohm, 0603 R2 Generic 0603
Resistor, 33 Ohm, 0603 R3 Generic 0603
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QONrVvo TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

9 — 10 GHz Application Circuit - Layout
Board material is RO4003C 0.008” thickness with 10z copper cladding. Overall EVB size is 1.5” x 2”.
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TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

2.6 — 4.2 GHz Application Circuit - Schematic

< T m
VG J_C4 R5
R=

C
C5
C=1

33 Ohm

R
» R4

00 pF

& R=100hm
"

R
R

R=33 Ohm

IC=100 pF

| C10 VD

C=47 uF Num=4

C=12pF . | IL
|—& OutputMN e <RFDOUT
InputMN —I 891 2o Num=3
1 .
TGF2?77

Bias-up Procedure Bias-down Procedure
1. SetVsto-4V. 1. Turn off RF signal.
2. SetIp current limit to 30 mA. 2. Turn off Vp
3. Apply 32V Vp. 3. Wait 2 seconds to allow drain capacitor to discharge
4. Slowly adjust Ve until Ip is set to 25 mA. 4. Turn off Vg
5. Set Ip current limit to 0.5 A (Pulsed operation)
6.

Apply RF.

2.6 — 4.2 GHz Application Circuit - Bill Of material

Description Ref. Des. = Manufacturer Part Number PN
Capacitor 1.2pF, 250V, 0603 ‘ C1,C9 ATC 600S1R2AT250XT
Capacitor 0.1 uF, 100V,0603 G2 ~AVX ~ 0603YC104KAT2A
Capacitor 2.2 pF, 250V, 0603 C3,C7 ~ ATC 600S2R2BT250T
Capacitor 100 pF, 200V, 0603 C5,C6 Capax Technologies 0603G101J201S
Capacitor 1 uF, 200V, 0805  C4,C8 ~ TTline. C2012X7S2A105M125AB |
Capacitor, EIectrontic,;Zl“7 uF, S50V - C10 ‘Panasonic EEETG1H470P |
Inductor 5.6 nH, 0603 SEAN L Coilcraft 0603CS-5NBXJEW
Inductor 8.2 nH, 0603 ‘ L2 ~ Coilcraft 0603HP-8N2XJLW
Resistor, 5.6 Ohm, 0603 ~ R1,R2 T - CRCWO06035R60JNEA |
Resistor, 215 Ohm, 0603 7 "~ R3 " Digi-Key 'CRCWO0B03215RFKEA |
Resistor, 33.2 Ohm, 0603 R 'R5, R6 TTI C CRCWO060333R2FKTA
Resistor, 10 Ohm, 0603 R4 T ~ CRCWO060310R0JNTA
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TGF2977-SM
Q 0 p\,o DC - 12 GHz, 32 V, 5 W GaN RF Transistor

2.6 — 4.2 GHz Application Circuit - Layout
Board material is RO4350B 0.020” thickness with 10z copper cladding. Overall EVB size is 2" x 2.5”.

¢ QOf‘VO c @ i o @

T(;F"'Cl f ﬂ-‘:hﬂ 4G00[2

RFOUT

R1R2 C (T
B
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QoONvo TGF2977-SM

DC -12 GHz, 32 V, 5 W GaN RF Transistor

Recommended Solder Temperature Profile

300 |
T,esi=260C +0/-5C | Lutin 56 of peak terg =305 MaAX
250 - | ,
Tuu=211C , ' l
6"' | | above liquidus™
S | 60s-150s
: «
T 150 A ~- Tpreheat,,=150C
g torenes=605-120s |
z , |
ﬁ | r]
100 |
50 - _
st 1o pesk =8 MiNULES Max :
0 . . . .
0 60 120 180 240 300

Time (s)

B 4% & # # 886-3-5753170

Jok: 45 7 ML (1) 86-21-34970699

JVE 4% ) WL T () 86-755-83298787
Http://www. 100y. com. tw
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