Qorvo

Product Overview

The Qorvo QPD1016 is a 500 W (Psgs) pre-matched discrete
GaN on SiC HEMT which operates from DC to 1.7 GHz and
50 V supply. The device is in an industry standard air cavity
package and is ideally suited for IFF, avionics, military and
civilian radar, and test instrumentation. The device can
support pulsed and linear operations.

Lead-free and ROHS compliant.

Evaluation boards are available upon request.

Functional Block Diagram

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Qorvo
QPD1016

NI-780 Package

Key Features

e Frequency: DC to 1.7 GHz
e Output Power (P3gs)t: 680 W
e Linear Gain': 23.9 dB
o Typical PAEzgs!: 77.4%
e Operating Voltage: 50 V
e CW and Pulse capable
Note 1: @ 1.3 GHz Load Pull

Applications

e IFF
e Avionics

¢ Military and civilian radar
e Test instrumentation

Ordering info

Part No. ECCN Description
QPD1016 EARgg | DC—1.7GHz 50V, 500 W GaN RF
Transistor

QPD1016EVB0O1 | EAR99 |1.2-14GHzEVB
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PD1016
Q 0 p\lo DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Absolute Maximum Ratings? Recommended Operating Conditions?
Parameter Rating Units Parameter Min  Typ Max Units
Breakdown Voltage,BVoe +145 Vv Operating Temp. Range —40 | +25 | +85 | °C
Gate Voltage Range, Vo 7t0+15 v Drain Voltage Range, Vb +32 | +50 | +55 \%
Drain Current. lowax 70 A Drain Bias Current, Ipo 1000 mA
Gate Current Range, Ic See page 18. mA Drain Current, Io* - 16 - A

3 — - —
Power Dissipation, Ppiss 4912 W Gate Voltage, Ve 2.8 v
RF Input Power, Pulse, 1.3 Channel Temperature (Tch) - - 250 | °C
_ oo T +45.5 dBm oo ; 2.4 _ _

GHz, T =25°C? Power Dissipation (Pp) 441 w
Channel Temperature, Tch 275 °C Power Dissipation (Pp), CW? - - 269 | W
Mounting Temperature 320 oC Notes:

(30 Seconds) 1. Electrical performance is measured under conditions noted

_ o in the electrical specifications table. Specifications are not
Storage Temperature 65 to +150 c guaranteed over all recommended operating conditions.
Notes: 2. Package base at 85 °C
1. Operation of this device outside the parameter ranges 3. To be adjusted to desired Ipq

given above may cause permanent damage. 4. Pulsed, 300uS PW, 10% DC
2. Pulsed 300uS PW, 10% DC

Measured Load Pull Performance — Power Tuned?

Parameter ‘ Typical Values Units
Frequency, F 11 1.2 1.3 1.4 15 1.7 GHz
Drain Voltage, Vb 50 50 50 50 50 50 \Y
Drain Bias Current, Ipg 1000 1000 1000 1000 1000 1000 mA
Output Power at 3dB 58.8 58.6 58.3 58 57.6 58 dBm
compression, Psds

Power Ad_ded Efficiency at 3dB 717 69.2 722 76.1 69.9 712 %
compression, PAE3sds

Gain at 3dB compression, Gads 21 20.6 20.9 21.7 21.0 20.6 dB

Notes:
1. Pulsed, 300 uS Pulse Width, 10% Duty Cycle
2. Characteristic Impedance, Zo =3 Q.

Measured Load Pull Performance — Efficiency Tuned?

Parameter Typical Values Units
Frequency, F 1.1 1.2 13 1.4 15 1.7 GHz
Drain Voltage, Vo 50 50 50 50 50 50 \%
Drain Bias Current, Ipg 1000 1000 1000 1000 1000 1000 mA
Output Power at 3dB 57.6 57.1 56.4 57.3 56.1 56.7 dBm
compression, Pzds

Power AdQBd Efficiency at 3dB 79.2 78.3 774 778 712 735 %
compression, PAEsds

Gain at 3dB compression, Gsds 22.2 22.1 22.2 22.3 21.7 21.7 dB

Notes:
1. Pulsed, 300 uS Pulse Width, 10% Duty Cycle
2. Characteristic Impedance, Zo =3 Q.
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QPD1016

Q 0 l \ 0 DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

1.2 -1.4 GHz EVB 1.3 GHz Performance!

Parameter Min Typ Max Units
Linear Gain, Guin - 19.6 - dB
Output Power at 3dB compression point, P3dB - 550 - W
Drain Efficiency at 3dB compression point, 70 o
- - (v
DEFF3dB
Gain at 3dB compression point, G3dB - 16.6 - dB
Notes:
1. Vpb=+50V, Ipo= 1000 mA, Temp = +25 °C, Pulse Width = 300 uS, Duty Cycle = 10%
RF Characterization — Mismatch Ruggedness at 1.3 GHz
Symbol Parameter dB Compression Typical
10:1

VSWR Impedance Mismatch Ruggedness
Test conditions unless otherwise noted: Ta = 25 °C, Vb =50V, lbg = 1000 mA

Input drive power is determined at pulsed 3dB compression under matched condition at EVB output connector.
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PD1016
Q 0 p\lo*- DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Measured Load-Pull Smith Charts?® 2

Notes:
1. Test Conditions: Vp =50 V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle

2. See page 19 for load pull reference planes where the performance was measured.

1.1GHz, Load-pull

. ) / \ /
. / | / \ / \\\ \\ \/
/N / h / \\
Zs(1fo) = 0.41-0.59iQ VAR / ./ %
Zs(2fo) = 2.561-0.54iQ e Max Power is 58.8dBm
Zs(3fo) = 1.66-0.28iQ Al s @ - atZ=1.379-0.501iQ
2(2fo) = 1.84+5.34iQ g -~ /T = -0.3525-0.1547i
B I /e Max Gain is 22.9dB
fot R L E‘ : < 77 atZ=1.109+1.015iQ
- £t b T T = -0.3762+0.3399i
e =~ e Max PAEis 79.3%
‘ ’ - i N -atZ=1468+0.287i0 -/
, L NI = 0.3372+0.086i
= 3 / T /

© o
o o
\ |
‘\
Power |
Gain
| =20 PAE
Zo = 30
3dB Compression Referenced to Peak Gain
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Qorvo

Measured Load-Pull Smith Charts?® 2

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Notes:
1. Test Conditions: Vp =50V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle
2.

1.2GHz, Load-pull

Zs(1fo) = 0.43-0.85iQ
Zs(2fo) = 2.46+0.21iQ
Zs(3fo) = 2.83-0.08iQ
ZI(2fo) = 5.56+7.66iQ

T
RS
/

Fo b

Z0 = 3Q
3dB Compression Referenced to Peak Gain

See page 19 for load pull reference planes where the performance was measured.

/ e Max Power is 58.6dBm
at Z=1.381-0.68iQ

I' = -0.3373-0.2075i

e Max Gain is 22.8dB

. atZ=1.144+0.968iQ

LS N -0.373+0.3208i
. Max PAE is 78.3%
at Z = 1.502+0.225iQ
F =-0. 3294+O O664|

Power
Gain

(G PAE
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PD1016
Q 0 p\lo*- DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Measured Load-Pull Smith Charts?® 2

Notes:
1. Test Conditions: Vp =50V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle
2. See page 19 for load pull reference planes where the performance was measured.

1.3GHz, Load-pull

N N/ X e )
. . / . p
/ ) AN / \\ / NS
o . / : N N ,// \\\\/ g /)</
Zs(1fo) = 0.47-1.02iQ / / N4 AN VRN
Zs(2fo) = 1.33-3.6iQ /e Max Power is 58.3dBm
Zs(3fo) = 3.08+0.02iQ N / /' atZ=1.393-0.686iQ

ZI(2fo) = 5.53+7.53iQ I' = -0.3333-0.2083i

| 7 - “_ e - 4_’_/ e Max Gain is 23dB AN
ey # N atz=0.987+0.78%ia
- . ' ‘ T = -0.4482+0.2866i
2979 . =T - < e —
T <A T % SeMax PAEIS77.4% -/
e 5 ‘ ‘at Z = 1.509+0.222iQ *

7T = -0.3275+0.0654i

. A \ Power
R Gain

(G PAE

Z0 = 3Q
3dB Compression Referenced to Peak Gain
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Qorvo

Measured Load-Pull Smith Charts?® 2

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Notes:
1. Test Conditions: Vp =50V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle

2. See page 19 for load pull reference planes where the performance was measured.

1.4GHz, Load-pull

AN / ™

/

Zs(1fo) = 0.38-1.38iQ ,
Zs(2fo) = 0.82-2iQ
Zs(3fo) = 2.44+1.76iQ

ZI(2fo) = 5.55+7.61iQ =

~T" = -0.3596-0.1099i

X o /
/ \\\\ ) / \\\ //////

</ X
e /
A N

AN

/'« Max Power is 58dBm "~

at Z=1.384-0.679iQ
I' = -0.3364-0.207i
e Max Gain is24.2dB

- atZ=0.872+0.591iQ

T = -0.5144+0.2312i

“e Max PAE is 77.8%

at Z = 1.384-0.355iQ

Z0 = 3Q
3dB Compression Referenced to Peak Gain

Power
' Gain

(G PAE
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PD1016
Q 0 P\,O*- DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Measured Load-Pull Smith Charts?® 2

Notes:
1. Test Conditions: Vb =50V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle
2. See page 19 for load pull reference planes where the performance was measured.

1.5GHz, Load-pull

~ A y, R NS \\X/
~. // \\\ / \\ /\/ ><\ / \\
™~ R / / / AN
zs(1fo) = 0.51-1.43iQ /S N/
Zs(2fo) = 1.66-0.36iQ ~/ / / » Max Power is57.6dBm |
Zs(3fo) = 3.88-0.01iQ / /. atZ=1.745-0.9491Q

T = -0.2158-0.243i
e Max Gain is 22.6dB
at Z=0.83+0.243iQ
T = -0.5604+0.0988i
7_ e Max PAE is 71.2%
at Z=1.651-0.237iQ
T = -0.2866-0.0656i '

ZI(2fo) = 1.9+0.4iQ

t ¥
3 ; - A
(P b o ‘ f 57._3,*: — Power
T \ &7 E Gain
\ % \ e | (= PAE

Zo = 3Q
3dB Compression Referenced to Peak Gain
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QONrvVo QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Measured Load-Pull Smith Charts?® 2

Notes:

1. Test Conditions: Vb =50V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle
2. See page 19 for load pull reference planes where the performance was measured.

1.7GHz, Load-pull

- / / AN / \\\//

/ / ~/ /
/N A /

7s(1fo) = 1.06-2.58iQ

Zs(2fo) = 3.35-0.26iQ / T~ /'« Max Power is58dBm -/

ZI(2fo) = 3.29+0.08iQ /o P A / atZ=1.347-1.163iQ s
— < - / /T =-0.288-0.3445i )
e Max Gain is22.7dB -
at Z= 0.768-0.216iQ
[ = -0.587-0.0909i
Y. e Max PAE is 73.5%
~ atZ=1.129-0.655iQ
[ = -0.4173-0.2247i

\

\
N\
\

\5){ Power
Gain

(G PAE

Z0 = 3Q
3dB Compression Referenced to Peak Gain
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PD1016
Q 0 P\,O*- DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

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

Notes:
1. Test Conditions: Vo =50V, Inqg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle

2. See page 19 for load-pull and source-pull reference planes where the performance was measured.

Gain and PAE vs. Output Power Gain and PAE vs. Output Power
1.1 GHz - Power Tuned 1.1 GHz - Efficiency Tuned
27 T T 100 28 T 100
= Gain = Gain
26 90 5
—=-PAE 21 ~=-pag[/”°
25 80 26 -+ 180
’/
24 =170 25 — - 70
] ~__"" Zs(1fo) = 0.41-0.59i0 ><'\
o 23 Zs(1fo) =0.41-0.59iQ Pra s 60 — @ 24 7s(2fo) = 2.51-0.54iQ = AN 60 =
=} Zs(2fo) = 2.51-0.54i0 4 AN ) k=l 7s(3fo) = 1.66-0.28i0 " \ =
'c 22 Zs(3fo) = 1.66-0.28i s 50 £ 23 7(1fo) = 1.47+0.29i0 —i= 50 W
3 ZI(1fo) = 1.38-0.5i0 4" \ < 3 Pty = L86+5 3402 _ =" \ <
O 21 7(2fo) = 1.88+5.35i2 o ) 40 O 22— T \ 740
20 T L 30 A 30
19—=="" 20 20 20
18 10 19 10
17 0 18 0
47 48 49 50 51 52 53 54 55 56 57 58 59 48 49 50 51 52 53 54 55 56 57 58
Output Power [dBm] Output Power [dBm]
Gain and PAE vs. Output Power Gain and PAE vs. Output Power
1.2 GHz - Power Tuned 1.2 GHz - Efficiency Tuned
27 T T 100 28 T 100
= Gain = Gain
26 90 H
---PAE 27 ~=-pag[/”°
25 80 26 o
24 =170 25 - 70
- <l
o 23 _ . - 60 — o 24 - 60 —
9 Zs(1fo) = 0.43-0.85iQ P S 2 POg S
= 55l Zs(2fo) =2.46+0.21i0 - = oz L -
£ 221" 75(30) - 2.83-0.08i0 Pty 50 W -%23 _4= \\ 50w
O 211 z(ifo) = 1.38-0.68i L 40 o 0 22 —=—r" \ 740 &
ZI(2fo) =5.54+7.65i0 | _=+=" \ L=
20 =1 30 21 = Zs(1fo) = 0.43-0.85i 30
e Zs(2fo) = 2.46+0.21iQ
19 == 20 20 7s(3fo) = 2.83-0.08i0 20
Z(1fo) = 1.5+0.22iQ
18 10 19 ZI(2fo) = 5.56+7.66i0 10
17 0 18 } b b 0
47 48 49 50 51 52 53 54 55 56 57 58 59 48 49 50 51 52 53 54 55 56 57 58
Output Power [dBm] Output Power [dBm]
Datasheet Rev. A, December 16, 2016 | Subject to change without -10 of 25 - WWW.COMVO.Com

notice



Qorvo

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

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Notes:

1. C Test Conditions: Vb =50 V, Ibg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle
2. See page 19 for load-pull and source-pull reference planes where the performance was measured.

Gain and PAE vs. Output Power

1.3 GHz - Power Tuned

27 T T 100
= Gain
26 90
=== PAE
25 80
24 P 70
-
& 23— 2s(1fo) =047-1.02ia < 60
3, 7s(2fo) = 1.33-3.6i0 - \
= 22|~ Zs(3fo) = 3.08+0.02i L 50
S ZI(1fo) = 1.39-0.69i0 Pty \
O 211 2z|(2f0) =5.58+7.55i0 =" v 740
-’ "
20 =" 30
197" 20
18 10

18
17

Output Power [dBm]

Gain and PAE vs. Output Power

1.4 GHz - Power Tuned

1747 48 49 50 51 52 53 54 55 56 57 58 58

T T 100
= Gain
-=-pag[/”°
80
IR
- ”
Zs(1fo) = 0.38-1.38i o 70
| Zs(2fo) = 0.82-2iQ - N\ 60
7s(3f0) = 2.44+1.76i0 P \
+—2ZI(1fo) = 1.38-0.68i2 —= — \ 50
ZI(2fo) = 5.56+7.59i0 P \
== 40
- ”‘
= 30
- 20
10
0

47 48 49 50 51 52 53 54 55 56 57 58 59

Output Power [dBm]

PAE [%]

PAE [%]

Gain [dB]

Gain and PAE vs. Output Power

1.3 GHz - Efficiency Tuned

Output Power [dBm]

28 T 100
= Gain
27 90
===PAE
26 —= 180
-
25 —4- 70
I -
24 IS0t \ 60 S
23 =1 \ 50 1
Pt <
22 o \—40 &
21F " | zs(1fo) = 0.47-1.02i 30
Zs(2fo) = 1.33-3.6iQ
20 Zs(3fo) = 3.08+0.02i 20
ZI(1fo) = 1.51+0.22iQ
19 ZI(2fo) = 5.53+7 53 10
| |
18 > > 0
48 49 50 51 52 53 54 55 56 57
Output Power [dBm]
Gain and PAE vs. Output Power
1.4 GHz - Efficiency Tuned
28 T 100
= Gain
27 90
===PAE
26 T- 80
4”
2 7s(1fo) = 0.38-1.38i02 > 0
24 |- Zs(2fo) = 0.82-2iQ —»Z ™N 60 —
Zs(3fo) = 2.44+1.76iQ _-T S~
23 -2ZI(1fo) = 1.38-0.35i0 —=1" 50 W
Z(2fo) = 5.52+7.69iQ _ =" <
22 L= \—40 >
21fp==7" 30
20 20
19 10
18 0
48 49 50 b1 52 53 54 55 56 57 58
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Qorvo

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

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Notes:

1. Test Conditions: Vb =50V, Ibg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle

2. See page 19 for load-pull and source-pull reference planes where the performance was measured.

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

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

27 T 100 28 r 100
= Gain —_— Gain
2 H i
6 -=-pag[/?° 27 ~=-pag[/?°
25 80 26 80
24 —===170 25 Lo==TT 170
— 53 Zs(1f0) = 051-143i0 T~ 60 =24 T~ 60
Q Zs(2fo) = 1.66-0.36iQ - e S Q Pt Ay
= 22| Zs(3fo) = 3.88-0.01i0 . 50 o = - cq
£ ZI(1fo) = 1.75-0.95i0 = g £ 23 _l--" 50 Y
O 21 —ZI(Zfo):1.9+O.4i(l__‘,—’ \ 40 o O 22 o = 40 o
20[ === 30 21 7s(1fo) = 0.51-1.43i2 30
Zs(2fo) = 1.66-0.36iQ2
19 20 20 7s(3fo) = 3.88-0.01i 20
ZI(1fo) = 1.65-0.24iQ
18 10 19 ZI(2fo) = 1.9+0.4i0 10
17 9 18 ‘ : 0
48 49 50 51 52 53 54 55 56 57 5 48 49 50 51 52 53 54 55 56 57
Output Power [dBm] Output Power [dBm]
Gain and PAE vs. Output Power Gain and PAE vs. Output Power
1.7 GHz - Power Tuned 1.7 GHz - Efficiency Tuned
27 T 100 28 T 100
= Gain = Gain
2 f i
6 e pag[10 27 e pag 10
25 80 26 80
24 —==970 25 —o=r=T 70
- —
—_ L . — =" A — \\(’ r 6
@ 231 75(1f0) = 10625810 ] ,—‘\ 60 g ) 24 T \\ 60 ¢
= 55| Zs(2fo) =3.35-0.26i0 e O 50 o 203 - 50 o
£ ZI(1fo) = 1.35-1.16iQ 1-- \ < £ Pt b
© 21|-2(2f0)=329+00810 __ -~ \40 o ® 22 e -~ \ 40 &
20[ =T 30 21 7s(1fo) = 1.06-2.58i 30
Zs(2fo) = 3.35-0.26iQ
19 20 20 ZI(1fo) = 1.13-0.65iQ 20
18 10 19 ZI(2fo) = 3.29+0.07i 10
| |
17 0 18 : : 0
48 49 50 51 52 53 54 55 56 57 5 48 49 50 51 52 53 54 55 56 57

Output Power [dBm]

Output Power [dBm]
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Qorvo

Power Driveup Performance Over Temperatures Of 1.2 — 1.4 GHz EVB' 2

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Notes:

1. Test Conditions: Vp =50 V, Ipg = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle
2. Thedissipation power limitis conservative because it is specified at DUT only without accounting for the loss of the output matching
network.
P3dB Over Temperatures DEFF3dB Over Temperatures
800 I 100
—-40°C _| —-40 °C
750 25 e 90 o
700 — ] —25°C
—85 °C 80 —85°C —
650
§.6OO g 70
= 550 \\ 2 60 —
€ 500 = N E 0
450 N
400 \\ 0
N
350 30
300 20
1.15 1.2 1.25 13 1.35 1.4 1.45 1.15 1.2 1.25 13 1.35 14 1.45
Frequency [GHz] Frequency [GHz]
G3dB Over Temperatures Pdiss3dB Over Temperatures
22 460
\ | | ]
21 —-40°C | 440 \ \ \
° 420 —-40 °C ]
20 —»BC 200 —25°C |
—85°C —85°C
19 380 —300uS, 10% Limit @ 85°C base |
= 18 g 360 \\\
2 g 340 \\\
3 1 % 320 N ™
Y 16 3 300 N AN
15 n 280 l\
———
260
14 N\
240
13 220 \
12 200
1.15 1.2 1.25 13 1.35 1.4 1.45 1.15 1.2 1.25 1.3 1.35 1.4 1.45
Frequency [GHz] Frequency [MHz]
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Qorvo

Power Driveup Performance At 25°C Of 1.2 — 1.4 GHz EVB*?

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Notes:

1.
2.

800
750
700

650

P3dB [W]
[9,]
wv
o

400

350

300

22

21

20

[iN
0o

G3dB [dB]
=
~

14

13

12

Test Conditions: Vp =50 V, Iog = 1000 mA, 300 uS Pulse Width, 10% Duty Cycle

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

P3dB At 25 °C

1.15

1.2

1.25 13 1.35
Frequency [GHz]

G3dB At 25 °C

1.4

1.45

1.15

1.2

1.25 13 1.35
Frequency [GHz]

1.4

1.45

DEFF3dB [%]

Pdiss3dB [W]

100

90

80

70

60

50

40

30

20

1.

460
440
420
400
380
360
340
320
300
280

240
220
200

DEFF3dB At 25 °C

\
15 1.2 1.25 13 1.35 14 1.45
Frequency [GHz]
Pdiss3dB At 25 °C
J—
—25°C u
—300uS, 10% Limit @ 85°C base _|
\\

1.15 1.2 1.25 13 1.35 14 1.45

Frequency [GHz]
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PD1016
Q 0 P\lo~ DC - 1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Thermal and Reliability Information - Pulsed

Peak Channel Temperature vs. Pulse Width vs. Pulsed Dissipation Power
Base Temperature at 85 °C
350

—2 4w / A A
325 | ——378W '/
473 W /
) 300 | ——567W o o 7
o, === 1E6 hours lifetime limit /
L 275
=}
2 /
5 250 Iz
o i ]
£ / Y
lCl_-) 225 L] 7
T / /|
C i1 -
% 200 /4
= A /|
O 175 A1 Vd
~ L y
© //’—— ‘ /
3 - ailp2adll)
o 150 s — i
SR PTIIFR
—‘/ HHH _—"/
125 =l L =
il —11
100

1.0E-09 1.0E-08 1.0E-07 1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00
Pulse Width [S]

Parameter Conditions Values  Units
Thermal Resistance (6ic) 85 °C Case 0.33 °C/W
Peak Channel Temperature (Tch) 284 W Pdiss. 300 uS PW. 10% DC 179 °C
Median Lifetime (Twm)?* ' ’ 2.9E9 Hrs
Thermal Resistance (6ic) 85 °C Case 0.36 °C/W
Peak Channel Temperature (Tch) 378 W Pdiss. 300 uS PW. 10% DC 220 °C
Median Lifetime (Tw)? ’ ’ 8.3E7 Hrs
Thermal Resistance (6ic) 85 °C Case 0.38 °C/W
Peak Channel Temperature (Tch) 473 W Pdiss. 300 uS PW. 10% DC 265 °C
Median Lifetime (Tw)? ’ ’ 3.0E6 Hrs
Thermal Resistance (8ic) 85 °C Case 0.41 °C/W
Peak Channel Temperature (Tch) 567 W Pdiss. 300 uS PW. 10% DC 317 °C
Median Lifetime (Twm)* 1.0E5 Hrs

Note 1: Median Lifetime under pulsed condition is that under CW condition divided by duty cycle.
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Thermal and Reliability Information - CW

QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Maximum Channel Temperature vs. CW Power
Base Temperature at 85 °C
300 T T T T 7
Maximum Channel Temperature /
280 "~ _ _ 1E6 hours operating limit v/
260 //
08 240 //
T /|
5 220 va
B pd
g 200 L
£
& 180
g
£ 160 A
120 /
100 /,/
80
(] 25 50 75 100 125 150 175 200 225 250 275 300 325 350
CW Power Dissipation [W]
Parameter Conditions Values  Units
Thermal Resistance (6ic) 0.50 °C/W
. 85 °C Case
Maximum Channel Temperature (TcH) 94.5 W Pdiss. CW 132 °C
Median Lifetime (Tw) ' ’ 4.1E10 Hrs
Thermal Resistance (8ic) 0.55 °C/W
. 85 °C Case
Maximum Channel Temperature (TcH) 189 W Pdiss. CW 189 °C
Median Lifetime (Tw) ' 1.2E8 Hrs
Thermal Resistance (8ic) 0.61 °C/W
. 85 °C Case
Maximum Channel Temperature (TcH) 269 W Pdiss. CW 250 °C
Median Lifetime (Tw) ' 8.4E5 Hrs
Thermal Resistance (8ic) 0.62 °C/W
. 85 °C Case
Maximum Channel Temperature (TcH) 284 W Pdiss. CW 261 °C
Median Lifetime (Tw) ’ 3.9E5 Hrs
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PD1016
Q 0 p\lo DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Median Lifetime!

Median Lifetime, T,, (Hours)

1.00E+19
1.00E+18
1.00E+17
1.00E+16
1.00E+15
1.00E+14
1.00E+13
1.00E+12
1.00E+11
1.00E+10
1.00E+09
1.00E+08
1.00E+07
1.00E+06
1.00E+05

Median Lifetime vs. Channel Temperature

25 50 75 100 125 150 175 200 225 250 275

Channel Temperature, T, (°C)

Notes:

1. Test Conditions: Vp = +50V; Failure Criteria = 10 % reduction in Ip_wax during DC Life Testing .
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PD1016
Q 0 p\lo DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Maximum Gate Current

Maximum Gate Current Vs. Channel Temperature
230

220 \\
210 \
200 \\
190 N
180 N
170 N
160 N
150 N
140 -
130
120 AN
110
100

90 AN

80 \‘\

70

50 \\\

40 —

30

Maximum Gate Current [mA]

120 130 140 150 160 170 180 190 200 210 220 230
Channel Temperature [°C]
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PD1016
Q 0 p\lo'- DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

Pin Configuration and Description?

Note 1: The QPD1016 will be marked with the “QPD1016” 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, and the “ZZZ” is an auto-generated serial number.

QOMVO
QPDLOL6

YYWW
XXX 221

Load-Pull Reference Planes

Pin Symbol Description
1 RF IN/ Ve Gate
2 RF OUT / Vb Drain
3 Source Source / Ground / Backside of part
Datasheet Rev. A, December 16, 2016 | Subject to change without 219 of 25 - WWW.QOMVO.Com
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PD1016
Q 0 P\'o'- DC-1.7 GHz, 50 V, 500 W Gal\(IQRF Transistor

Mechanical Drawing?

Note 1: Dimension tolerance is = 0.005 mil, unless noted otherwise.

.143+.015

| 810 | «‘ l— 062

107 X 45°MAX)

2X .190+.020

+.002
"'I"_ZX 004001

PIN 1 INDICATOR

2X .500 !
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QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

1.2 — 1.4 GHz Application Circuit - Schematic

Najgasive Volage, check with GS
vl

L. L. L,

@D c22

ATpF

=—C3 =

apF

[ 220pF T 1opF 10anF
c23
= 1
GHD

=—=c7

W11I5 SMD, NOT TH
w1

Ay o)l =
BN Vo

CURRENT LOOP _L J_
20 —Lcm +C28 +027

100nF 10pF 220uF 210
ciz

100pF = =
c1E GHD o

g1

=—=C11  ——=c13

R O WS R U il P L A R el g I > e
A i WJ T TR TR TR wm T T i
Bias-up Procedure Bias-down Procedure
SetVsto-4V. 1. Turn off RF signal.
Set Ip current limit to 1100 mA. 2. Turnoff Vp
Apply 50 V Vp. 3. Wait 2 seconds to allow drain capacitor to discharge

Slowly adjust Vs until Ip is set to 1000 mA.

4. Turn off Vg

Set Ip current limit to 7 A (Pulsed operation)

OV R(WINIE

Apply RF.
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PD1016
Q 0 p\lo*- DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

1.2 — 1.4 GHz Application Circuit - Layout
Board material is RO4350B 0.020” thickness with 20z copper cladding. Overall EVB size is 3.98”" x 3.98".

NI -

e

QOC\VO
QPD10

(PCB DIELECTRIC IS RO4350)
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PD1016
Q 0 p\lo DC-1.7 GHz, 50 V, 500 W Gal\(lgRF Transistor

1.2 — 1.4 GHz Application Circuit - Bill Of material

Description Ref. Des.  Manufacturer Part Number
Capacitor 27pF, 250v, 1% NPO 0805 600F | C1, C2 American Technical Ceramics | 600F270FT250XT
Capacitor 2.7 pF, 250V, 0805, 600F C3,C4 American Technical Ceramics | 600F2R7BT250XT
DO NOT PLACE C5, C6, C7,C8

Capacitor 10 pF, 600F-Series C9, C10 American Technical Ceramics | 600F100CT
Capacitor 3.3 pF, 600F-Series C11, C12 American Technical Ceramics | 600F3R3CT
Capacitor 4.7 pF, 600F-Series C13,C14 American Technical Ceramics | 600F4R7CT
Capacitor 1.2 pF, 2%, 500v, COG 800B C15 American Technical Ceramics | 800B1R2CT500X
Capacitor 1.5 pF, 2%, 500v, COG 800B C16 American Technical Ceramics | 800B1R5CT500X
Capacitor 56 pF, 2%, 500v, COG 800B C17 American Technical Ceramics | 800B560JT500X
Capacitor 47 pF, 5%, 250V, 0805, 600F C18, C22 American Technical Ceramics | 600F470JT250XT
Capacitor 100 pF, 600F-Series C19, C23 American Technical Ceramics | 600F101JT
Capacitor, 100nF, 10%, 100V X7R1206 C20,C24 N/A N/A

Capacitor, 1uF, 20%, 100V X7R1206 C21, C25 Murata GRM32ER72A105MA01L
Capacitor 220 uF, 20%, 100V, SMD 27, C28 Nichicon UUJ2A221MNQLMS
Electrolytic

Capacitor‘ZZO uF, 20%, 50V, SMD C26 Panasonic EMVY500ADA221MJAOG
Electrolytic

Resistor, 390 Ohm, 1%, 1/10W, 0805 R1 Rohm Electronics MCRO3EZPFX6200
Resistor, 10 Ohm, 1%, 1/10W, 0805 R2 Panasonic ERJ-6ENF10R0OV
Resistor, 6.040hm, 1%, 1/10W, 0805 R3 Panasonic
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QPD1016

DC - 1.7 GHz, 50 V, 500 W GaN RF Transistor

Recommended Solder Temperature Profile

300
Teea=260C +0-5C Laitin 5C o peakterp= 908 MaX
250 - 3 C/s max ramp
- Tau217C

200 J__Tpreheat,,=200C t
) above liquidus™
o || 60s-150s
2
© 150 {emmamccaafo Tpreheat,;,=150C
8 yenee=005-1205
£

>

2

100 A

3 C/s max ramp 6 C/s max ramp
50 4
tasc to peck errp=8 MiNUtEs max
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