GaN High Power Amplifier, 60 W
13.75 - 15.5 GHz

MACOM.

CMPA1E1F060T
Rev. V1
Features Functional Schematic
e Die-on-Tab
e Saturated Power: 60 W g‘z:_ S § B e e
e Power Added Efficiency: 35% Os 8
e Large Signal Gain: 26 dB
e Small Signal Gain: 34 dB
e Input Return Loss: <-10 dB
o [M3: <-25 dBc at 44 dBm Pout
e CW operation
e Small footprint
Applications
e Ku-Band Satcom Uplink a 2; : }4__ 1905
e Ku-Band Common Data Link 0 20> < o
Description
The CMPA1E1F060T is a 60 W, MMIC HPA utilizing
MACOM’s high performance, 0.15 ym GaN-on-SiC
production process. This amplifier operates .
from 13.75 - 15.5 GHz and targets both satellite
communications and common datalink applications.
Under saturation, this device achieves 60 W of
typical output power with 26 dB of large signal gain
and >35% power-added efficiency. Targeting an IM3 g:;: 12
level of -25 dBc or better, this HPA delivers 25 W of o & B4 g
output power with 31 dB of gain and 30% power-
added efficiency.
. . . 1
The tabbed die solution provides peak performance Pin Configuration
while supporting the first-level assembly in thermal Pin # Name
management.
9, 11, 20, 22 GND
1,17 VG1
2,18 VG2
5,15 VG2A
3,19 VG3
7,13 VG3A
4,16 VD1
Ordering Information 6. 14 VD2
Part Number Package (MOQ/ Mulit) 8,12 VD3
CMPA1E1F060T Tray (10/10) 10 RFourt
CMPA1E1F060T-AMP Sample Board (1/1) 21 RFN

1. The backside of the MMIC must be connected to RF, DC and
thermal ground.
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Pin Description
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Pin # Name Description Pad Size (um)
9, 11, 20, 22, GND RF and DC ground. 90 x 90
1,17 VG1 Gate bias for stage 1. Both pins must be connected. 115x 115
2,18 VG2 Gate bias for stage 2. Both pins must be connected.. 115x 115
5,15 VG2A Alternate VG2 pads. Electrically connected to VG2. 115x 115
3,19 VG3 Gate bias for stage 3. Both pins must be connected.. 115x 115
7,13 VG3A Alternate VG3 pads. Electrically connected to VG3. 115x 115
4,16 VD1 Drain bias for stage 1. Both pins must be connected. 115 x 240
6, 14 VD2 Drain bias for stage 2. Both pins must be connected. 115 x 490
8,12 VD3 Drain bias for stage 3. Both pins must be connected. 140 x 520, 140 x 615
10 RFour RF Output. 50-ohm matched. Internally DC blocked. 120 x 240
21 RFin RF Input. 50-ohm matched. Internally DC blocked. 120 x 240
MMIC backside GND RF and DC ground. NA
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13.75-15.5 GHz

MACOM.

CMPA1E1F060T
Rev. V1

RF Electrical Specifications: Vp= 28V, Ipq= 650 mA, CW, Tc=25°C, Z,=50 Q

Parameter Test Conditions Fre(gl;lezr)\cy Units Min. Typ. Max.

13.75 47.25 48

Output Power 14.5 dBm 46.75 47.5 —
15.5 46.50 475
13.75 36 42

Power Added Efficiency Pin =22 dBm 14.5 % 33 38 —
15.5 33 40
13.75 25.25 26

Large Signal Gain 14.5 dB 24.75 255 —
15.5 24.50 255
13.75 36.2

Small Signal Gain 14.5 dB — 33.3 —
15.5 32.6

Input Return Loss Pin = -20 dBm 13.75-15.5 dB — 15 —

Output Return Loss 13.75-15.5 dB — -10 —

IM3 Pour/Tone =41 dBm b dBc — y: —
Tone/Spacing = 300 MHz 155 Y

DC Electrical Specifications:
Parameter Units Min. Typ. Max.

Drain Voltage \Y, — 28 —

Gate Voltage \% — -2 —

Quiescent Drain Current mA — 650 —

Saturated Drain Current A — 5.5 —
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GaN High Power Amplifier, 60 W
13.75 - 15.5 GHz MACOM.

CMPA1E1F060T
Rev. V1
Recommended Operating Conditions
Parameter Symbol Unit Min. Typ. Max.
Input Power PN dBm — 22 —
Drain Voltage Vb \ — 28 —
Gate Voltage Ve \% — -2.0 —
Quiescent Drain Current Iba mA — 650 —
Operating Temperature Tc °C -40 — +85
Absolute Maximum Ratings??
Parameter Symbol Unit Min. Max.
Input Power PN dBm — 24
Drain to Source Voltage Vps \ — 84
Drain Voltage Vb \ — 28
Gate Voltage Vo \Y -8 +2
Drain Current Ip A — 7.8
Gate Current Ig mA — 15
Dissipated Power @ +85° Poiss W — 122
VSWR — Ratio — 5:1
Junction Temperature (MTTF > 1E6 Hrs) Ty °C — +225°C
Storage Temperature Tste °C -65 +150
Mounting Temperature (30 seconds) Tm °C — +320

2. Exceeding any one or combination of these limits may cause permanent damage to this device.
3. MACOM does not recommend sustained operation near these survivability limits.

Handling Procedures

Please observe the following precautions to avoid
damage:

Static Sensitivity

These electronic devices are sensitive to
electrostatic discharge (ESD) and can be damaged
by static electricity. Proper ESD control techniques
should be used when handling these HBM Class 1B
devices.
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GaN High Power Amplifier, 60 W

13.75 - 15.5 GHz MACOM.
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Rev. V1

Typical Performance Curves - Large Signal over Temperature:
Vb =28V, Inq = 650 mA, CW, Py = 22 dBm

Output Power vs. Frequency

Power Added Efficiency vs. Frequency
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GaN High Power Amplifier, 60 W
13.75 - 15.5 GHz MACOM.

CMPA1E1F060T
Rev. V1
Typical Performance Curves - Large Signal over Vp:
Ipqg = 650 mA, CW, Py =22 dBm, T¢ = 25°C
Output Power vs. Frequency Power Added Efficiency vs. Frequency
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Typical Performance Curves - Large Signal over Ipq:
Vp =28V, CW, Py =22 dBm, Tc = 25°C

Output Power vs. Frequency
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GaN High Power Amplifier, 60 W
13.75 - 15.5 GHz

MACOM.

CMPA1E1F060T

Rev. V1
Typical Performance Curves - Drive-Up over Frequency:
Vp =28V, Ipq =650 mA, CW, T¢ =25°C
Output Power vs. Input Power Power Added Efficiency vs. Input Power
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GaN High Power Amplifier, 60 W

13.75-15.5 GHz
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Rev. V1
Typical Performance Curves - Drive-Up over Temperature:
Vp =28V, Ipg = 650 mA, CW, Frequency = 14.5 GHz
Output Power vs. Input Power Power Added Efficiency vs. Input Power
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Typical Performance Curves - Drive-Up over Vp:
Ipg = 650 mA, CW, Frequency = 14.5 GHz, T¢ = 25°C

Output Power vs. Input Power Power Added Efficiency vs. Input Power

&0 50
50 — 40 —
40 == % A
30 =
= -
PR Y] s YT
20 oy 10 vy
MW 4V
10 0
0 4 8 12 16 20 24 0 4 12 16 20 24
Pin (dBm) Pin (dBm)
Drain Current vs. Input Power Gate Current vs. Input Power
10 16
R R T
8 12 v
MY |
6 — g
4 - = E 4
i — 3V
2 P = 28 W 0 ———
_ o
0 -4
0 4 8 12 16 20 24 4 12 16 20 24
Pin (dBm) Pin (dBm)
Gain vs. Input Power
55
45
B =T —
25 S
pu— R T
15 oy
MW
5
0 4 8 12 16 20 24
Pin (dBm)

MACOM Technology Solutions Inc. (MACOM) and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.macom.com for additional data sheets and product information.

For further information and support please visit:
https://www.macom.com/support

DC-0031549


http://www.macom.com/
http://www.macom.com/support

GaN High Power Amplifier, 60 W
13.75 - 15.5 GHz

MACOM.

CMPA1E1F060T
Rev. V1

Typical Performance Curves - Drive-Up over Ipq:

Vp =28V, CW, Frequency = 14.5 GHz, T¢ = 25°C

Output Power vs. Input Power

Power Added Efficiency vs. Input Power
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Typical Performance Curves - Small Signal over Temperature and Vp:

Ipq = 650 mA, CW, Py =-20 dBm

S21 vs. Frequency over Temperature @ Vp =28 V
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Typical Performance Curves - Small Signal over Ipq:
Vb =28V, CW, Py =-20 dBm, Tc=25°C
S21 vs. Frequency over Ipq S11 vs. Frequency over Ipq
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Typical Performance Curves - Linearity (IM3 and IM5)
Vp =28V, Ipg = 650 mA, CW, Frequency = 14.5 GHz, Tone Spacing = 10 MHz, T¢ = 25°C (unless otherwise stated)
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IM5 v. Output Power/Tone v. Frequency
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Thermal Characteristics
Parameter Operating Conditions Value
Operating Junction Temperature (T,) Freq =14.5 GHz, Vp =28 V, Ipq = 650 mA, Iprive = 5.1 A, 194°C
P|N =22 dBm, POUT =47 dBm, PDISS =96 W, TCASE = 85°C,
Thermal Resistance, Junction to Case (Rgyc) | CW 1.14°C/W
Power Dissipation vs. Frequency (T¢ = 85°C)
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Evaluation Board Schematic (CMPA1E1F060T-AMP)
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Parts List
Part Value Qty.
C1 CAP, Radial Can SMD, 33 uF, 50V, 20% 1
C2 CAP, 2312, 10uF, 16V, TANTALUM 1
C3,C4 CAP, 1206, 10uF, 50V, 20%, X5R 2
C5,C6,C7,C8 CAP, 0603, 2.2uF, 50V, 10%, X5R 4
C9,C10 CAP, 0603, 470pF, 100V, 5% X7R 2
C11,C12 CAP, 0603, 10pF, 250V, 5%, NPO 2
C13,C14,C15,C16 CAP, 0402, 0.10uF, 50V, 10%, X7R 4
C17,C18,C19,C20 CAP, 0402, 0.47uF, 50V, 10%, X5R 4
C21-C26 Cap, Vertical Bondable, 30x30x10 mil,10 nF 100V 6
R1,R2 RES, 0603, 0 Ohm, Jumper, 1/10W 2
W1,w2 22 AWG Jumper Wire, Black, 3" Long 2
J1,J2 RF Connectors 2
J3,J4 10-Pin,Connector,Male,90°SMT, 0.100" Pitch 2
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Evaluation Board Assembly Drawing (CMPA1E1F060T-AMP)
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Note:
Gate and drain should be biased on both sides of the die in order to
achieve optimum video bandwidth performance.

Bias On Sequence Bias Off Sequence
1. Ensure RF is turned-off 1. Turn RE off
2. Apply pinch-off voltage of -5 V to the gate (Vg) 2. Apply pinch-off to the gate (Vg = -5 V)
3. Apply nominal drain voltage (Vp) 3. Turn off drain voltage (Vp)
4. Adjust Vg to obtain desired quiescent drain 4. Turn off gate voltage (Vg)
current (Ipq)
5. Apply RF
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Mechanical Information—CMPA1E1F060T Tab Dimensions
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Notes
Die size: 177.1 mils x 238.6mils (+/- 0.8 mils)
Die thickness: 3 mils (+/- 0.4 mils)
Tab size: 178.1 mils x 239.6 mils (+/- 0.8 mils)
Tab thickness: 10 mils (+/- 0.5 mils)
Tab material: PCM30 (30% Cu, 70% Mo)
Tab plating:  Ni - 50-200pin[1.27-5.08um]
Au - 50-100pin[1.27-2.54um]
Die attachment to tab uses AuSn solder (80/20)

N o oghrwb=
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Mechanical Information—CMPA1E1F060D Bond Pad Detail

6090
6x3943 — 1 E D_:_D CMPAIEIFOBOD XYY Sy 5850
5743 — 2 4 5 B 7
8 S665
5543 —— 3
5050
CMPA1E1F060D
Layout Detail
™M
8 3
x (Tab Not Included) X
3295 — 22 9 E 3295
043 — 21 10 045
2795 — 20 11 27959
(=] W]
& #
-
1040
12 / 425
: 230
0 1 |
] o L= =
5 g @3
e T Ox3
1] u L
=] =
™
Ty
<
Notes
1. Die size: 4530 ym x 6090 ym (+0/-50 ym)
2. Die size does not account for saw kerf which is 30 ym (+0/-15 ym). Sawn die dimension would be 30 um less than shown
above (+/- 30 uym in either dimension)
3. Die thickness: 75 uym (+/- 10 ym)
4. Unless otherwise specified, all dimensions shown are uym with a tolerance of +/- 5 ym.
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Revision History
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MACOM Technology Solutions Inc. (“MACOM?”). All rights reserved.
These materials are provided in connection with MACOM'’s products as a service to its customers and may be
used for informational purposes only. Except as provided in its Terms and Conditions of Sale or any separate
agreement, MACOM assumes no liability or responsibility whatsoever, including for (i) errors or omissions in these
materials; (ii) failure to update these materials; or (iii) conflicts or incompatibilities arising from future changes to
specifications and product descriptions, which MACOM may make at any time, without notice. These materials
grant no license, express or implied, to any intellectual property rights.

THESE MATERIALS ARE PROVIDED "AS IS" WITH NO WARRANTY OR LIABILITY, EXPRESS OR IMPLIED,
RELATING TO SALE AND/OR USE OF MACOM PRODUCTS INCLUDING FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHT, ACCURACY OR
COMPLETENESS, OR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WHICH MAY
RESULT FROM USE OF THESE MATERIALS.

MACOM products are not intended for use in medical, lifesaving or life sustaining applications. MACOM
customers using or selling MACOM products for use in such applications do so at their own risk and agree to fully
indemnify MACOM for any damages resulting from such improper use or sale.
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