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CGHV35060MP

60W, 2700-3800 MHz, 50V, GaN HEMT for S Band Radar and LTE base stations

Cree’s CGHV35060MP is a 60W input matched, gallium nitride (GaN) high electron

mobility transistor (HEMT) optimized for S Band performance. The CGHV35060MP

is suitable for typical bands of 2.7-3.1GHz and 3.1-3.5GHz while the input matched

transistor provides optimal gain, power and efficiency in a small 6.5mm x 4.4mm plastic

surface mount (SMT) package. The typical performance plots in the datasheet are

derived with CGHV35060MP matched into a 3.1-3.5 GHz high power amplifier.

PN: CGHV35060Mmp

Typical Performance Over 3.1 - 3.5 GHz (1, = 25°c) of Demonstration Amplifier
Parameter
Gain
Output Power
Drain Efficiency

Note:

Measured in the CGHV35060MP-TB1 amplifier circuit, under 100 ps pulse width, 10% duty cycle, P,

=35dBm.

Features
_

Reference design amplifier 3.1 - 3.5 GHz
+ 75W Typical output power

* 14.5 dB power gain

*  67% Drain efficiency

Internally pre-matched on input, unmatched output
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Absolute Maximum Ratings (not simultaneous) at 25°C Case Temperature

—
Parameter Symbol
Drain-Source Voltage V-
Gate-to-Source Voltage Vs
Storage Temperature Tse
Operating Junction Temperature T
Maximum Forward Gate Current lomax
Maximum Drain Current’ [—
Soldering Temperature? T
CW Thermal Resistance, Junction to Case® Ry
Pulsed Thermal Resistance, Junction to Case Rosc
Case Operating Temperature* T,

Note:
' Current limit for long term, reliable operation.

Rating
125
-10, +2
-65, +150
225
10.4
6.3
245
2.6
1.95
-40, +107

2 Refer to the Application Note on soldering at http://www.cree.com/rf/document-library

3 Measured for the CGHV35060MP

4 See also, the Power Dissipation De-rating Curve on Page 4.

Electrical Characteristics (T, = 25°C)

—

Characteristics

ax

Units

—
Units Conditions
Volts 251
Volts 29T
©
‘c
mA 2516
A 231
©
‘C/W 85°C, P s = 52 W
‘C/W 85°C, P_,ic = 62 W, 100 psec 10%
© cw
—

Conditions

(%)
<
E
o
s
=
5
s
g
=

DC Characteristics’
Gate Threshold Voltage

Gate Quiescent Voltage
Saturated Drain Current?

Drain-Source Breakdown Voltage

Saturated Output Power3’
Pulsed Drain Efficiency?’
Gain®’

Gain®’

WCDMA Linearity®

Drain Efficiency®

Output Mismatch Stress?®
Dynamic Characteristics
Input Capacitance®
Output Capacitance®

Feedback Capacitance

Vss(m) -3.8

Ves -
los 8.4
Vv 150

RF Characteristics* (T, = 25°C, F, = 3.225 GHz unless otherwise noted)

P =

ACLR -

VSWR =

GS
CDS

GD

75

59.1

14.3

16.3

32.16
4.4
0.5

10:1

VDC

%
dB
dB

dBc

%

pF
pF
pF

V. =10V,1 =10.4 mA
V,.=50V,1 =125 mA

Vps=6.0V,V =20V

GS

V=8V, 1, =10.4mA

Vpo =50V, I oo = 125 mA, P, = 34.5 dBm
Vyo =50V, I,y = 125 mA, P, = 34.5 dBm
Vpy =50V, I, = 125 mA, P, = 34.5 dBm
Vpy =50V, Iy, = 125 mA, P, = 41.5 dBm
Vyp =50V, Iy, = 125 mA, P, = 41.5 dBm

Vg =50V, I,y = 125 mA, Py, . = 41.5dBm

No damage at all phase angles, V,; = 50 V, |, = 125 mA,

' 'bQ
P,y = 60 W Pulsed

Vps =50V, V, =-8V,f=1MHz
Voo =50V, V, =-8V,f=1MHz

Vi =50V,V, =-8V,f=1MHz

Notes:

1 Measured on wafer prior to packaging.
2 Scaled from PCM data.

3 Pulse Width = 100 ps, Duty Cycle = 10%

4 Measured in CGHV35060MP-TB high volume test fixture.
® Single Carrier WCDMA, 3GPP Test Model 1, 64 DPCH, 45% Clipping, PAR = 7.5 dB @ 0.01% Probability on CCDF, V,, = 50 V.

% Includes package.

7 Includes offsets correlating data taken in high volume test fixture to data taken in application circuit with device soldered down.

Copyright © 2014 - 2018 Cree, Inc. All rights reserved. The information in this document is subject to change without notice. Cree and the Cree logo are
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Typical Performance

| —

Figure 1. - Small Signal Gain and Return Losses of the CGHV35060MP
Measured in Demonstration Amplifier Circuit CGHV35060MP-TB1
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Figure 2. - CGHV35060MP-TB1 Gain, Efficiency & Output Power
Vo =50V I, =125 mA, Pulse Width = 100 us, Duty Cycle = 10%, Tcase = 25°C

105 40
100
95 35
w0 o ~ Output Power
g " \(_"\ %
2 ./
g -
8 80
(%) —_
= 75 25 m
& .
T N\ Efficiency 2
< £
a <V —_— Tk
2 60 . g
"1 55 Gain /\ 15&
s \/
5 50 </
3
n°. 4 ——Power 10
40 ——Efficiency
35 ——Gain 5
30
25 0
3.1 3.2 3.3 34 3.5
Input Power (dBm)

Cree, Inc.
4600 Silicon Drive
Copyright © 2014 - 2018 Cree, Inc. All rights reserved. The information in this document is subject to change without notice. Cree and the Cree logo are Durham, North Carolina, USA 27703

registered trademarks of Cree, Inc. USA Tel: +1.919.313.5300
Fax: +1.919.869.2733
3 www.cree.com/rf




VN
CREE =
A 45

Typical Performance

| —

Figure 3. - CGHV35060MP-TB1 Output Power vs. Input Power
Vyp, =50 VI, =125 mA, Pulse Width = 100 us, Duty Cycle = 10%, Tcase = 25°C

52
50
48 // é
g Z
S 7A
1
[
E / ——Pout 3.1 GHz
5 44 /
Q.
] / —Pout 3.2 GHz
o
42 // ,/ ——Pout 3.3 GHz
/ / ——Pout 3.4 GHz
/%/ ——Pout 3.5 GHz
W ——
21 22 23 24 25 26 271 28 29 30 31 32 33 34 35
Input Power (dBm)
Figure 4. - CGHV35060MP-TB1 Gain & Efficiency vs Input Power
Vi, =50V 1, =125 mA, Pulse Width = 100 us, Duty Cycle = 10%, Tcase = 25°C
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Typical Performance

| —

Figure 5. - CGHV35060MP-TB1 Tj_rise vs. Input Power
Vyp, =50 VI, =125 mA, Pulse Width = 100 us, Duty Cycle = 10%, Tcase = 25°C
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Figure 6. - CGHV35060MP-TB1 Output Power vs. Time, Varying Pulse Lengths
V,, =50V P, =35dBm, Duty Cycle = 10%
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CGHV35060MP Power Dissipation De-rating Curve
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Note 1. Area exceeds Maximum Case Temperature (See Page 2).
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Product Dimensions CGHV35060MP (4.4 mm TSSOP 20-Lead Package)

—

NOTES:

|
ﬁﬂmmﬂﬂﬂﬂﬂﬂ 1 ALL DIMENSIOMNS ARE IM MILLIMETERS (ANGLES IM DEGREES),
Lt 2, DIMENSIONING & TOLERANCES PER ASME, Y14.5M-1994,
2 2] ADIMENSIDN ‘DY DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS,
[
EE

MOLD FLASH, FROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 015 PER SIDE.

DIMENSIEIN ‘El” DOES WOT INCLUDE INTERLEAD FLASH OR FPROTRUSION, INTERLEAD
FLASH OR PROTRUSIOW SHALL NOT EXCEED 023 PER SIDE

/S\DATUMS A AND B TO BE DETERMINED AT DATUM PLANE H.
DIMENSIDNS ‘DY ANMD 'E1” TO BE DETERMINED AT DATUM FLANE H
WA /2\D1° AND “E2* DIMENSIONS DO NOT INCLUDE MOLD FLASH

PIN #1 ID— |

MR ] 10 I —

Al IS DEFIMED AS THE WERTICAL CLEARANCE FROM THE SEATING PLANE TO
A AR THE LOWEST POINT ON THE FACKAGE EODY.

O |ooa|C
SEATING le‘«{—fb—’i - #
£ " . PINOUT TABLE
- ; L COMMON
H ¥
0l , DIMENSIONS W PIN FUNCTION
B A MIN NOM MA Te 1 GND
FaiN A —— T —— T 110 2 _GND
l— 1] 100} By 0.03 — 015 8 2 3_ DH 3
Aa | 085 0,50 095 % T
DETAIL ‘A a00 0076 3 FE INFUT
AR b — 7 RE_INPUT
CVIEW ROTATED 90° G [ 0.09 - 0.20 g = FUT
R, | i} 5,40 £.50 660 |36 El GND
] i F1] 430 4,40 450 |46 1 GND
e A\ e 065 BiC 1 GND
E 640 BIC 2 GND
L | uso 0E0 0.70 3 RF_OUTPUT
DI 410 420 4.30 7 4 RE_OUTPUT
TTT0I0n T — e 151
dold 020 s KE OuTEU]
3 RE_OUTPUT
S GND
20 GND
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CGHV35060MP-AMP1 Application Circuit Outline
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CGHV35060MP-AMP1 Application Circuit Schematic
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Part Number System

—

............. = Plastic Overmold

e = Power Output (W)
............................ # Upper Frequency (GHz)

sl (ree GaN High Voltage

e0c0ccc0cc00c000000000 00

Parameter Value Units

Upper Frequency’ B85 GHz

Power Output 60 W

Package MP -
Table 1.

Note’: Alpha characters used in frequency code
indicate a value greater than 9.9 GHz. See Table
2 for value.

Character Code Code Value

>
= o

9

. 1A =10.0 GHz
Examples: 2H = 27.0 GHz

X ¢« I @ m m O O W
0 N o a0 b~ W N

Table 2.

Copyright © 2014 - 2018 Cree, Inc. All rights reserved. The information in this document is subject to change without notice. Cree and the Cree logo are
registered trademarks of Cree, Inc.
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Product Ordering Information

| S |

Order Number Description Unit of Measure

CGHV35060MP GaN HEMT Each
CGHV35060MP-AMP1 Test board with GaN HEMT installed Each
CGHV35060MP GaN HEMT Tape and Reel

Cree, Inc.

4600 Silicon Drive
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Disclaimer

= —
Specifications are subject to change without notice. Cree, Inc. believes the information contained within this data sheet to be accurate
and reliable. However, no responsibility is assumed by Cree for any infringement of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Cree. Cree makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose. “Typical” parameters are the average
values expected by Cree in large quantities and are provided for information purposes only. These values can and do vary in different
applications and actual performance can vary over time. All operating parameters should be validated by customer’s technical experts
for each application. Cree products are not designed, intended or authorized for use as components in applications intended for surgical
implant into the body or to support or sustain life, in applications in which the failure of the Cree product could result in personal injury or

death or in applications for planning, construction, maintenance or direct operation of a nuclear facility.

For more information, please contact:

Cree, Inc.

4600 Silicon Drive

Durham, North Carolina, USA 27703
www.cree.com/rf

Sarah Miller
Marketing

Cree, RF Components
1.919.407.5302

Ryan Baker
Marketing & Sales
Cree, RF Components
1.919.407.7816

Tom Dekker

Sales Director

Cree, RF Components
1.919.407.5639

Cree, Inc.

4600 Silicon Drive
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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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