Qorvo

Product Overview

The Qorvo TGF3020-SM is a 5W (Paas), 50Q-input matched

discrete GaN on SiC HEMT which operates from 4.0 to 6.0
GHz. The integrated input matching network enables
wideband gain and power performance, while the output can
be matched on board to optimize power and efficiency for
any region within the band.

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

Lead-free and ROHS compliant

Evaluation boards are available upon request.
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TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

3 x 3mm QFN package

Key Features

e Frequency: 4 to 6 GHz
¢ Output Power (Psas)': 6.8 W
¢ Linear Gain': 13 dB
e Typical PAE3ds': 60%
e Operating Voltage: 32 V
e CW and Pulse capable
Note 1: @ 5 GHz Load Pull

Applications

Telemetry

C-band radar

e Communications
Test instrumentation
Wideband amplifiers
5.8GHz ISM

Ordering info

Part No. ECCN Description
TGF3020-SM | EAR99 QFN Packaged Part
TGF3020-
SMEVBPO1 EAR99 5.3-5.9 GHz EVB
TGF3020-
SMEVBP02 EAR99 4 -6 GHz EVB
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Absolute Maximum Ratings'

TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Recommended Operating Conditions’

Parameter Rating Units Parameter Min Typ Max Units
Breakdown Voltage,BVoo +100 v Operating Temp. Range -40 | +25 | +85 °C
Gate Voltage Range, Ve 710 +2.0 v Drain Voltage Range, Vb +12 | +32 | +40 \'%
Drain Current. lowax 0.6 A Drain Bias Current, lba 25 mA
Gate Current Range, la See page 16. mA Drain Current, |D43 - 025 - A
Power Dissipation, Poiss? 7.5 w Gate Voltage, Ve - 28 - v
RF Input Power, CW, T = Channel Temperature (TcH) - - 225 C
25°C +30 dBm Power Dissipation (Pp)2# - - 91 W
Channel Temperature, TcH 275 °C Power Dissipation (Po), CW? | - - 65 W
Mounting Temperature 320 oC Notes:

(30 Seconds) 1. Electrical performance is measured under conditions noted
St T t 65 to +150 C in the electrical specifications table. Specifications are not
orage lemperature —oolo+ guaranteed over all recommended operating conditions.

Notes: 2. Package base at 85 °C

w

To be adjusted to desired Ipa

1. Operation of this device outside the parameter ranges
4. Pulsed, 100uS PW, 20% DC

given above may cause permanent damage.
2. Pulsed 100uS PW, 20% DC

Measured Load Pull Performance — Power Tuned?:2

Parameter Typical Values Units
Frequency, F 4 4.4 5 55 GHz
Drain Voltage, Vb 32 32 32 32 \
Drain Bias Current, Ipa 25 25 25 25 mA
Output Power at 3dB 38.4 38.3 38.3 38.2 dBm
compression, Psds
Power Added Efficiency at 3dB o
compression, PAEsds 50.1 50.4 49.5 53.0 Yo
Gain at 3dB compression, Gsds 9.6 9.7 9.7 10.3 dB
Notes:
1. Pulsed, 100 uS Pulse Width, 20% Duty Cycle
2. Load-pull characteristic Impedance, Zo = 50 Q.
Measured Load Pull Performance — Efficiency Tuned’ 2
Parameter Typical Values Units
Frequency, F 2.7 29 3.1 3.3 GHz
Drain Voltage, Vb 32 32 32 32 \
Drain Bias Current, Ipa 25 25 25 25 mA
Output Power at 3dB
compression, Pacs 37.6 36.8 37.1 36.8 dBm
Power Added Efficiency at 3dB
compression, PAEsds 60.1 61.5 59.6 59 %
Gain at 3dB compression, Gsds 10.3 10.3 10.1 10.7 dB
Notes:
1. Pulsed, 100 uS Pulse Width, 20% Duty Cycle
2. Load-pull characteristic Impedance, Zo = 50 Q.
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RF Characterization 5.3 — 5.9 GHz EVB - 5.4 GHz Performance’

TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Parameter Min Typ Max Units
Linear Gain, Guin - 11.7 - dB
Output Power at 3dB compression point, P3dB - 5.7 - w
Drain Efficiency at 3dB compression point, _ 53.1 _ o
DEFF3dB
Gain at 3dB compression point, G3dB - 8.7 - dB
Notes:
1. Vbo=+32V, Ipa=25mA, Temp = +25 °C, Pulse Width = 100 uS, Duty Cycle = 20%
RF Characterization 4 — 6.0 GHz EVB - 4.7 GHz Performance’
Parameter Min Typ Max Units
Linear Gain, Guin - 11.8 - dB
Output Power at 3dB compression point, P3dB - 5.6 - w
Drain Efficiency at 3dB compression point, _ 517 _ %
DEFF3dB
Gain at 3dB compression point, G3dB - 8.8 - dB
Notes:
1. Vb=+32V, Iba=25mA, Temp = +25 °C, Pulse Width = 100 uS, Duty Cycle = 20%
RF Characterization — Mismatch Ruggedness at 5.3 and 5.9 GHz
Symbol Parameter dB Compression Typical

VSWR \ Impedance Mismatch Ruggedness \ 3

| 10:1

Test conditions unless otherwise noted: Ta =25 °C, Vb =32V, lIpa =25 mA

Input drive power is determined at pulsed 3dB compression under matched condition at EVB output connector.
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QO ~VO TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched 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 17 for load pull reference planes where the performance was measured.

4GHz, Load-pull

//,,

Zs(1fo) = 23.25-20.34i0
Zs(2fo) = 21.61+5.89i0

\ « Max Power is 38.4dBm
- atZ=24.344+16.398iQ
T = -0.2827+0.2829i
e Max Gain is 10.3dB
“at Z = 17.146+29.144iQ
\\_ T =-0.2532+0.5439i
.\ e Max PAE is 60.1%
. at Z = 17.146+29.144iQ
|71 = -0.2532+0.54309i

(Z=>> Power

\ N = |~
\ \ N N “ — 4—ﬁ# L —
[ ™~

R » N\ N “ p
: e = ' IS I
R N S .
A N\ \\\1\\—‘\“ ‘\ ‘ ‘ Gain
| | | (=>> PAE

3dB Compression Referenced to Peak Gain
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TGF3020-SM
Q 0 p\,o" 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched 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 17 for load pull reference planes where the performance was measured.

9

4.4GHz, Load-pull

o Max Power is 38.3dBm
\ _—atZ=24.314+16.373iQ
N ’\ —. I = -0.2833+0.2827i
. ~<—e Max Gain is 10.3dB

Zs(1fo) = 24-22.43iq
Zs(2fo) = 42.06-1.87iq

T = -0.4184+0.5613i

N \_
\ \\/\
{ \

]
(C—>> Power |
Gain

—>> PAE

3dB Compression Referenced to Peak Gain
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TGF3020-SM
Q 0 p\,o" 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched 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 17 for load pull reference planes where the performance was measured.

5GHz, Load-pull

/

Zs(1f0) = 24.62-23.64i0
Zs(2f0) = 51.59+26.01iQ

¢ Max Power is 38.3dBm
atZ=22.515+10.159iQ
\— . T = -0.3525+0.1895i
X &o Max Gain is 10.3dB
SN\ at Z = 14.48+19.192i0

LT = -0.424740.4240
_"Ne Max PAE is 59.6%

(C=>> Power
Gain
| (C=> PAE

3dB Compression Referenced to Peak Gain
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TGF3020-SM
Q 0 p\,o" 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched 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 17 for load pull reference planes where the performance was measured.

5.5GHz, Load-pull

//,,,,/

Zs(1fo) = 26.09-30.79i0 « Max Power is 38.2dBm
Zs(2fo) = 53.69+46.74iQ \ ~atZ = 17.137+7.844iQ
S/ | T = -0.4694+0.1717i
> '\%\. Max Gain is 10.7dB
S at Z = 9.368+12.204i0
T = -0.6161+0.3322i
e Max PAE is 59%
| atZ = 9.368+12.204i0

(C=>> Power
- Gain

Zo = 500
3dB Compression Referenced to Peak Gain
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TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

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

4 GHz - Power Tuned

Pulsed signal with 100uS pulse width and 20% duty cycle
Gain and PAE vs. Output Power

See page 17 for load pull and source pull reference planes.

Qorvo

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

Notes:
2.

1.
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TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

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

Notes:

1. Pulsed signal with 100uS pulse width and 20% duty cycle
See page 17 for load pull and source pull reference planes.

2.

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

16 T T T T T T T T T —160
I I I I I I I I | - Gain
15’”\’”\"7”7”T”!’”\”’\”7”__-PAE 55
| | | | | | | | |
LK e e A A i i S R el
| | | | | | | | | # |
13———\———\——4——+——#——>———\———\——4{74+——F——745
" " T T " . | |
B 7] T - L - —40 —
o0 . | | | i *
o, Zs(1f0) = 24.62-23.64i0 | | g X
< 11*Zs(210)=51.59+26.01in**7**‘*;;)‘**7**7**7** —135w
© Zl(1fo) = 22.52+10.16iQ | -, | | | |
o10"’F"\”T”T”L?"F”F’T”T”T”T —30 &
| | | | 7 | | | | | |
O ---=1--1 --r--r--——"a--a--1t--r-—25
| | - | | | | | | | |
8***\*;;\"*ﬂ**‘t**f**ﬁ**\***\**ﬂ**‘r**f**’zo
e | | | | | | | | |
7= - - e —d - -4 - -k =~ === —d - -4+ - -+ - 15
| | | | | | | | | | |
L L L L L L L L 1 10
%7 28 29 30 31

1
32 33 34 35
Output Power [dBm]

Gain and PAE vs. Output Power
5.5 GHz - Power Tuned
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Gain and PAE vs. Output Power
5 GHz - Efficiency Tuned
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TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Power Driveup Performance Over Temperatures Of 5.3 — 5.9 GHz EVB":2

Notes:

1. Test Conditions: Vb =32 V, Iba = 25 mA, 20 uS Pulse Width, 20% Duty Cycle
2. Thedissipation power limit is conservative because it is specified at DUT only without accounting for the loss of the output matching

network.

10

P3dB Over Temperatures
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TGF3020-SM
Q o P\,o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Power Driveup Performance At 25°C Of 5.3 — 5.9 GHz EVB':?2

Notes:
1. Test Conditions: Vb =32 V, Iba = 25 mA, 20 uS Pulse Width, 20% Duty Cycle
2. Thedissipation power limit is conservative because it is specified at DUT only without accounting for the loss of the output matching

network..
P3dB and G3dB at 25°C 3dB Drain Efficiency at 25°C
10.0 15 100
9.0 14 90
8.0 13 80
_‘7.0 12 o S 70
2 6.0 1 & © 60
= P © T
o0 o
B 50 10 g £ 50
a = £
4.0 9 © 40
a
3.0 e pag ————T 8 30
2.0 —G3B —————+ 7 20
1.0 6 10
0.0 5 0
5.3 5.4 5.5 5.6 5.7 5.8 5.9 5.3 5.4 5.5 5.6 5.7 5.8 5.9
Frequency [GHz] Frequency [GHz]

PDISS3dB Over at 25°C
10

PDISS3dB [W]

5.3 5.4 5.5 5.6 5.7 5.8 5.9
Frequency [GHz]
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TGF3020-SM
Q o P\,o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Power Driveup Performance At 25°C Of 4 - 6 GHz EVB'-?2

Notes:

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

2. Thedissipation power limit is conservative because it is specified at DUT only without accounting for the loss of the output matching

network..
P3dB and G3dB at 25°C 3dB Drain Efficiency at 25°C
10.0 15 100
9.0 14 90
8.0 13 80
_ 7.0 12 g 70
260 1 g 2 60 p—
w —)
S50 p——" ~ 108 £ 50 —
o0 [ — —_ w \
a | =] o =
4.0 et —t9 & T 40
o
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1.0 6 10
0.0 5 0
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PDISS3dB at 25°C
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4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Thermal and Reliability Information — Pulsed’: 2

TGF3020-SM

Maximum Channel Temperature
QFN base fixed at 85 °C, Pdiss = 7.6 W

250 - = 5% Duty Cycle
— 10% Duty Cycle /
240
20% Duty Cycle /
230 | - 50% Duty Cycle

=
o

o
o

2]
o

~
o

(o2}
o

Maximum Channel Temperature (°C)
R R R R R N NN

[Ce)

o

e
w
o

\

120

1.0E-06

1.0E-05 1.0E-04 1.0E-03

1.0E-02

Parameter

Thermal Resistance, FEA (8yc)

Peak Channel Temperature, FEA (Tch)
Median Lifetime, FEA (Tw)?

Peak Channel Temperature, IR
Thermal Resistance, FEA (8yc)

Peak Channel Temperature, FEA (Tch)
Median Lifetime, FEA (Twm)?

Peak Channel Temperature, IR
Thermal Resistance, FEA (8yc)

Peak Channel Temperature, FEA (Tch)
Median Lifetime, FEA (Twm)?

Peak Channel Temperature, IR
Thermal Resistance, FEA (8yc)

Peak Channel Temperature, FEA (Tch)
Median Lifetime, FEA (Tw)?

Peak Channel Temperature, IR
Note:

1. FEA: Finite Element Analysis Method, IR: Infra-Red Method
2. Median Lifetime under pulsed condition is that under CW condition divided by duty cycle.

1.0E-07
Pulse Width (sec)

Conditions Values
15.0

85 °C Case 199

7.6 W Pdiss, 100 uS PW, 5% DC 1.7E7
160
15.4

85 °C Case 202

7.6 W Pdiss, 100 uS PW, 10% DC 1.3E7
162
16.1

85 °C Case 207

7.6 W Pdiss, 100 uS PW, 20% DC 8.4E6
165
18.0

85 °C Case 222

7.6 W Pdiss, 100 uS PW, 50% DC 2.3E6
173

Units
°C/W

Hrs

°C/W

Hrs

°C/W

Hrs

°C/W

Hrs
°C
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TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Thermal and Reliability Information — CW!

Peak Temperature vs. CW Power - QFN base = 85C
260
250
240
230
220————————————-——-———-——- -~ r/|-r/=r=-"
210
O 200 ~
q:s; 190 //
T 180 A
g 170 o
E} 160 /
-5 150
a. 140
130
120
110 4/
r~—
100
90
80
1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5
CW Power Dissipation, W
Parameter Conditions Values Units
Thermal Resistance, FEA (8yc) 17.9 °C/W
Peak Channel Temperature, FEA (Tch) 85 °C Case 130 °C
Median Lifetime, FEA (Twm)? 2.52 W Pdiss 2.7E10 Hrs
Peak Channel Temperature, IR 116 °C
Thermal Resistance, FEA (8yc) 18.8 °C/W
Peak Channel Temperature, FEA (Tch) 85 °C Case 156 °C
Median Lifetime, FEA (Tw)2 3.78 W Pdiss 1.3E9 Hrs
Peak Channel Temperature, IR 133 °C
Thermal Resistance, FEA (8yc) 19.8 °C/W
Peak Channel Temperature, FEA (Tch) 85 °C Case 185 °C
Median Lifetime, FEA (Tw)? 5.04 W Pdiss 6.5E7 Hrs
Peak Channel Temperature, IR 152 °C
Thermal Resistance, FEA (8yc) 21.1 °C/W
Peak Channel Temperature, FEA (Tch) 85 °C Case 218 °C
Median Lifetime, FEA (Tw)? 6.30 W Pdiss 3.3E6 Hrs
Peak Channel Temperature, IR 171 °C

Note:

1. FEA: Finite Element Analysis Method, IR: Infra-Red Method
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TGF3020-SM
Q o P\,o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Median Lifetime’

S Median Lifetime vs. Channel Temperature

1E+17
o 1E+16
3 1E+15
I 1E+14
=1E+13
';. 1E+12
c 1E+11
:q:_, 1E+10
= 1E+09
c 1E+08
? 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_max during DC Life Testing .
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TGF3020-SM
Q o P\,o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Maximum Gate Current

Maximum Gate Current Vs. Channel Temperature

10

00
/

Maximum Gate Current [mA]

4 I

3 \\‘\

2 \‘\
\\

1

0

120 130 140 150 160 170 180 190 200 210 220 230
Channel Temperature [°C]
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TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Qorvo

Pin Configuration and Description’

Note 1: The TGF3020-SM will be marked with the “TGF3020” 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 MXXX” is the production lot number.

PIN #1 IDENTIFICATION

PIN 1 DOT
BY MARKING
16 15 14 13 13 14 15 16
® JUU
1 12 12 ) Ch
TGF 3020 ; e —.
3 YW W 10 0] ] e
MX XX
9 9l J CJa
ANINEEA
‘ S &) 7 8 ‘ IS 7 5 5
I Load Pull Reference Planes |
Pin Symbol Description
2,3 RF IN/ Vg Gate
10, 11 RF OUT / Vb Drain
1,4,5,6,7,8,9,12, 13, —_—
14,15, 16 NC No Connection
Source Source / Ground / Backside of part

Note 1: Grounding pin 6 will cause performance degradation.
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Qorvo

Mechanical Drawing’

TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Note 1:

Unless otherwise noted, all dimention tolerances are +/-0.127 mm.
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 processes.

PIN 1 DOT r=—— 3.000£0,050 ——=—

BY MARKING \

»

oL QFN

3.000%£0.050
(3x3mm>
TUP VIEW
SLP
MAX. 0.900
A NOM, 0.850
MIN, 0.800

0,500 Bsc

PIN #1 IDENTIFICATION
CHAMFER 0.300 X 45°

0.230+0.050 J

1.70040.050
™ ExpDaP T +
1) U1 0.375%0.050
L ?
N U]
tg - 12&%%250
- —
ANRNENR
1500
Ref.

BUTTOM VIEW

1

rr —
(S S ) —
0.000-0.050 0.203 Ref.

a

1P VIEW
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TGF3020-SM
Q o p\,o~ 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

5.3 — 5.9 GHz Application Circuit - Schematic

G

vD
g
ci11
| I_._|
BWIRES
R2 1D=DrainCurrentLoop1

| RAVAYAS co
.||_._| |_,_:

..|_._,_|°5|_:_

.|+,_|CS -

cs
' |—o—'
IND
c7 o2
IND L=0803CS,
ID=L1
L=w33cs€>

IMN SUBCKT ONIN

btk

. Microstrip_Input_Matching_Nepwork1 I: =

e 2 11 RF OUT
Do, t e b ]

‘ S8 |Microstrip_Output_Matching_Network1 “ l
c2 I C I )L; J(‘ l’ J(. IC,

Bias-up Procedure Bias-down Procedure
1. SetVsto-3.5V. 1. Turn off RF signal.
2. Set Ip current limit to 30 mA. 2. Turnoff 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 0.3 A (Pulsed operation.)
6. Apply RF.
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TGF3020-SM
Q o P\,o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

3.1 — 3.5 GHz Application Circuit - Layout

Board material is RO4350B 0.020” thickness with 10z copper cladding. Overall EVB size is 2” x 2.5”.
C C .
C11)

......

......

.................

- . 510 N
i . ‘ ................. 7 |
5 - =

r21 O L 5
i IR | B
= 0 sl |
' | i
Jezz) ||

SAP# 284416

TGF3020-SM
4000

53 - 59 GHz 22V

051517
QOrvo

3.1 — 3.5 GHz Application Circuit - Bill of Materials

Reference Design Value Qty Manufacturer Part Number
R1 10 Q 1 Generic 0603
R2 1kQ 1 Generic 0603
C1,C5 0.2 pF 2 PPI 0603NOR2AW251X
Cc2 0.3 pF 1 PPI 0603NOR3AW251X
C3, C4 5.1 pF 2 PPI 0603N5R1AW251X
Ce, C7,C8 3.3 pF 3 PPI 0603N3R3AW251X
C11 220 uF 1 United Chemicon EMVY500ADA221MJA0G
C9 10 uF 1 TDK C1632X5R0J106M130AC
C10 1uF 1 AVX 18121C105KAT2A
L1 3.9nH 1 CoilCraft 0603CS-3N9X_E
L2 2.2nH 1 CoilCraft 0603CS-2N2X_E
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TGF3020-SM
Q o p\,o~ 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

4 — 6 GHz Application Circuit - Schematic

VG vD

Y

BWIRES

R2 1D=DrainCurrentLoop1

e VAV c10

b . 0

ID=L2

c7 3
IND —_— 1=0803CS)
ID=L1
LDJGJSCS&

IMN d SUBCKT
ID=S1
NET=TQP3020dut"

B b b B

RF OUT

Microstrip_Input_Matching_Network1
RF IN
2 11
s

c4
Sg |Microstrip_Output_Matching_Network1

c2 c1

I Pk
Bias-up Procedure Bias-down Procedure
2. SetVgto-4V. 3. Turn off RF signal.
4. Set Ip current limit to 30 mA. 4. Turn off Vp
5. Apply 32V Vp. 5. Wait 2 seconds to allow drain capacitor to discharge.
6. Slowly adjust Vg until Ip is set to 25 mA. 7. Turn off Vg
8. Set Ip current limit to 0.3 A (Pulsed operation.)
9. Apply RF.
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TGF3020-SM
Q o P\,o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

4 — 6 GHz Application Circuit - Layout
Board material is RO4350B 0.020” thickness with 10z copper cladding. Overall EVB size is 2” x 2.5”.

C O >

LS LB B

LB BN
L B BB

L B N

LN N N

seee &
[ ]

SAP# 284899
071417 TGF3020-SM

-4001

4 — 6 GHz Application Circuit - Bill of Materials

Reference Design  Value Qty Manufacturer Part Number
R1 10 Q 1 Generic 0603
R2 1kQ 1 Generic 0603
C1 0.2 pF 1 PPI 0603NOR2AW251X
C2 0.3 pF 1 PPI 0603NOR3AW251X
C3 5.1 pF 1 PPI 0603N5R1AW251X
C4 10 pF 1 PPI 0603N100AW251X

Cs, C7,C8 3.3 pF 3 PPI 0603N3R3AW251X

C11 220 uF 1 United Chemicon EMVY500ADA221MJA0G
C9 10 uF 1 TDK C1632X5R0J106M130AC
C10 1uF 1 AVX 18121C105KAT2A
L1 3.9nH 1 CoilCraft 0603CS-3N9X_E
L2 1.8nH 1 CoilCraft 0603CS-1N8X_E
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QONVO TGF3020-SM

4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Recommended Solder Temperature Profile

300
Tea=260C +0/-5C titin 5 of peak temp=30S MaX
250 3 C/s max ramp

Tiaius=217C

200 J__Tpreheat,,=200C

labove I;quldus=

60s-150s
—
............ = Tpreheat,,;=150C

A

torehear=605-120s

Temperature (C)
&>
o

4

100 4
.| 3 C/s max ramp 6 C/s max ramp
50
tsc to pesk temp=8 MinUtes max
-y - '|
0 ! . |
0 60 120 180 240 300

Time (s)
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TGF3020-SM
Q 0 P\'o 4 - 6 GHz, 32 V, 5 W GaN RF Input-Matched Transistor

Handling Precautions

Parameter Rating Standard
ESD —Human Body Model (HBM) Class 1B | ESDA/JEDEC JS-001-2012 ‘ Caution!
ESD - Charged Device Model (CDM) | Class C3 | JEDEC JESD22-C101F ‘ 2 ESD-Sensitive Device
MSL — Moisture Sensitivity Level 3 @ 260°C| IPC/JEDEC J-STD-020 \

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, and information about
Qorvo:

Web: www.Qorvo.com Tel: +1.972.994.8465
Email: info-sales@gorvo.com Fax: +1.972.994.8504
For technical questions and application information: Email: info-products@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 2016 © Qorvo, Inc. | Qorvo is a registered trademark of Qorvo, Inc.
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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