GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz

MACOM.

MAPC-A3029-AB
MACOM PURE CARBIDE. o V1
Features
e Output Power: 40W
e Drain Efficiency: 72% —
e Small Signal Gain: 21 dB MACOM.
e Lead-Free Air Cavity Ceramic Package g
e RoHS* Compliant ] '
Applications
¢ Avionics - TACAN, DME, IFF AC-200B-2
e UHF, S, C and L-band Radar
e General Amplification . .
Functional Schematic
Description
The MAPC-A3029-AB is a 40 W packaged,
unmatched transistor. This transistor operates up to
1.4 GHz and supports both defense and commercial
-related avionics, and radar applications. Under 65 V
operation, the MAPC-A3029-AB typically achieves RFin/VG — RFout/VD
40 W of output power with 18 dB of large signal gain ;I
and 72% drain efficiency via a 0.96 - 1.4 GHz
reference design. Flange
Packaged in a thermally-enhanced, flange package,
the MAPC-A3029-AB provides superior performance
under long pulse operation allowing customers to Pin Configuration
improve SWaP-C benchmarks in their next-
generation systems. Pin # Pin Name Function
1 RFiN/ Ve RF Input / Gate

Typical RF Performance: 2 RFour / Vo RF Output / Drain
e Pulsed measurement, Py=29 dBm, Vps =65V,

Ipq = 150 mA, T¢c =25°C 3 Flange' Ground / Source

Frequency | Output Power Gain Mo
(GHz) (dBm) (dB) (%)
0.96 46.8 17.8 61.3
1.2 47.2 18.2 71.8

14 459 16.9 57.5

1. The flange on the package bottom must be connected to RF,
DC and thermal ground.

Ordering Information

Part Number MOQ Increment

MAPC-A3029-AB000 Bulk Quantity: Bolt-down

MAPC-A3029-ABSB1 Sample Board: Bolt-down

* Restrictions on Hazardous Substances, compliant to current RoHS EU directive.
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MACOM.

MAPC-A3029-AB

Rev. V1

RF Electrical Specifications?:

Frequency = 1.2 GHz, CW, Py =29 dBm, Ta = +25C, Vps =65V, Ipg = 150 mA

Parameter Symbol Min. Typ. Max. Units
Output Power Pout 52 53.5 — w
Drain Efficiency n 73 75 — %
Power Gain Gp 18.2 18.3 — dB

2. Final testing and screening for all transistor sales is performed using the MAPC-A3029-ABSB1 production test fixture at 1.2 GHz.

Absolute Maximum Ratings>*

Parameter Absolute Maximum
Drain-Source Voltage 150 V
Gate Voltage -10Vto+2V
Drain Current 42A
Gate Current 5.2mA
Input Power 31 dBm
Junction Temperature®® +225°C

Operating Temperature

-40°C to +85°C

Storage Temperature

-65°C to +150°C

Mounting Temperature

+245°C

3. Exceeding any one or combination of these limits may cause
permanent damage to this device.

4. MACOM does not recommend sustained operation near these
survivability limits.

5. Operating at nominal conditions with T, < +225 °C will ensure
MTTF > 1 x 10° hours.

6. Junction Temperature (T,;) = T¢c + 6jc * (V * )
Typical thermal resistance (6jc) = 4.47 °C/W, pulse width =
300 ps, Duty Cycle = 20%.

a) For Tc = +85°C,
TJ =190 °C @ Pmss =234W

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 1A
and CDM Class COB devices.
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MAPC-A3029-AB
Rev. V1

MACOM PURE CARBIDE.

Evaluation Test Fixture and Recommended Tuning Solution, 0.96 - 1.4 GHz
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Description Biasing Sequence
Parts measured on evaluation board (20-mil thick Bias ON
RO4350B). Matching is provided wusing a 1. Ensure RF is turned off
combination of lumped elements and transmission 2. Apply pinch-off voltage of -5 V to the gate
lines as shown in the simplified schematic above. 3. Apply nominal drain voltage
Recommended tuning solution component 4. Bias gate to desired quiescent drain current
placement, transmission lines, and details are 5. Apply RF
shown on the next page.

Bias OFF

1. Turn RF off

2. Apply pinch-off voltage of -5 V to the gate
3. Turn-off drain voltage
4. Turn-off gate voltage
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GaN on SiC Transistor, 40 W, 65 V

DC - 6 GHz
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Rev. V1

Evaluation Test Fixture and Recommended Tuning Solution, 0.96 - 1.4 GHz
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Assembly Parts List
R2 RES,1/16W,0603,1%,2.2 OHMS Yageo RCO603JR-072R2L
R3 RES,1/16W,0603,1%,15.4 OHMS Vishay CRCWO60315R4FKEA
R1 RES,1/16W,0603,1%,187 OHMS Vishay CRCWO603187RFKEA
c1 CAP, 24pF, +/-5%, 0603, ATC AVX 6005240/ T250XT
) CAP, 1.8pF,+/-0.1pF, 0603, ATC AVX 600S1R8BT250XT
3,c4 CAP, 3.6pF,+/-0.1pF, 0603, ATC AVX 600S3RE6BT250XT
Cs, C6 CAP, 0.8pF, +/-0.1 pF, 0603, ATC ATC 600SOR8AT250XT
c7,c8 CAP, 0.5pF, +/- 0.05pF, 0603, ATC AVX 600SORSAT250XT
co CAP, 0.3pF,+/- 0.05pF, 0603, ATC AVX 600SOR3AT250XT
c10 CAP, 100pF, +/-5%, 0603, ATC AVX 600S101FT250XT
Cc11 CAP 10UF 16V TANTALUM, 2312 AVX TAJC106MO16RNJ
C12,C17 CAP,33000PF, 0805,100V, X7R MURATA GRM21BR72A333KA01
C13,C18 CAP, 470PF, 5%, 100V, 0603, X7R Murata GCM1885C2A471IA16
c14 CAP, 68pF,+/-5%pF, 0603, ATC AVX 6005680/ T250XT
c15 CAP, 33 UF, 20%, G CASE Kemet EDH336M100A9PAA
C16 CAP, 1.0UF, 100V, +/-10%, X7R, 1210 MURATA GCJ31CR72A105KA0L
19 CAP, 56PF +/- 5%, 0603, ATC6005 AVX 600S560FT250XT
11 INDUCTOR, SMT, 0603, 5.6nH, 5%, RoHS COMPLIANT JOHANSON DIELECTRIC|  L-14C5N6SV4S
J1,)2 CONN, SMA, PANEL MOUNT JACK, FLANGE, 4-HOLE, BLUNT POST AMPHENOL CONNEX 132150
13 HEADER RT>PLZ .1CEN LK 5POS AMP, INC. 640457-5
PCB PCB, RO4350B, 20mil, 0.96GHZ-1.4GHZ
Q1 Macom GaN Transistor MAPC-A3029-AB
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MACOM PURE CARBIDE. MAPC'A?'OZRgJ_'L\\E

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz

MACOM PURE CARBIDE.

MACOM.
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Rev. V1

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.

Output Power vs. Vps and Frequency
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MAPC-A3029-AB
Rev. V1

MACOM PURE CARBIDE.

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.

Output Power vs. Ipq and Frequency Drain Efficiency vs. Ipq and Frequency
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MACOM PURE CARBIDE. MAPC'A?'OZRBJ_'L\\E

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.

Output Power vs. Frequency and Py Drain Efficiency vs. Frequency and Py
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MACOM PURE CARBIDE. MAPC'A?'OZRBJ_'L\\E

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.

Output Power vs. Temperature and Py Drain Efficiency vs. Temperature and Py
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MACOM PURE CARBIDE. MAPC-A3023-AB

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.

Output Power vs. Vps and Py Drain Efficiency vs. Vps and Py
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GaN on SiC Transistor, 40 W, 65 V

DC - 6 GHz

MACOM PURE CARBIDE.

MACOM.

MAPC-A3029-AB

Rev. V1

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture

Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)
For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.

Output Power vs. Ipq and Py
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz

MACOM PURE CARBIDE.

MACOM.

MAPC-A3029-AB
Rev. V1

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture
Pulsed 300 ps, 20%, Py = 29 dBm, Vps = 65V, Ipq = 150 mA, Frequency = 1.2 GHz (Unless otherwise noted)

For Engineering Evaluation Only — This data does not Modify MACOM'’s Datasheet Limits.
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GaN on

SiC Transistor, 40 W, 65 V

DC - 6 GHz

MACOM PURE CARBIDE.

MACOM.

MAPC-A3029-AB

Rev. V1

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture:

CW, Vps =65V, Ipg = 150 mA, Py = -20 dBm (Unless Otherwise Noted)
For Engineering Evaluation Only—This data does not Modify MACOM'’s Datasheet Limits.
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GaN on SiC Transistor, 40 W, 65 V

DC - 6 GHz

MACOM PURE CARBIDE.

MACOM.

MAPC-A3029-AB
Rev. V1

Typical Performance Curves as Measured in the 0.96 - 1.4 GHz Evaluation Test Fixture:

CW, Vps =65V, Ipg = 150 mA, Py = -20 dBm (Unless Otherwise Noted)
For Engineering Evaluation Only—This data does not Modify MACOM'’s Datasheet Limits.
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GaN on SiC Transistor, 40 W, 65 V
DC - 6 GHz MACOM.

MAPC-A3029-AB
MACOM PURE CARBIDE. . V1
AC-200B-2 Package Dimensions
375 .005+0.001
[9.52] T [013£0.03)
[.030 [0.762] X 45 DEGh
z[x wo}o ‘ ‘
92.54
\B’ * \j 160 ] 160 320
; (\) C/j [4.06] - [4.08] [8.13]

J sz .050
[1.27]

2X .080+.020
[2.03+0.51]

.200 .126+.010
([{OE% T [5.08] r ([3.2%0.25]
] !

? Li“.:s:so]gj ? L.O%

5.97 [1.02]

NOTES:

1. ALL DIMENSIONS SHOWN AS in[mm]. CONTROLLING DIMENSIONS ARE IN in AND
CONVERTED mm DIMENSIONS ARE NOT NECESSARILY EXACT.

2. ALL TOLERANCES ARE +.005 [0.13] UNLESS OTHERWISE NOTED

S. LEAD FINISH: AU
FLANGE FINISH: AU

4. LID SEAL EPOXY MAY FLOW OUT A MAXIMUM OF .020 [0.51] FROM EDGE OF LID

5. LD MAY BE MIS—ALIGNED UP TO .010 [0.25] FROM PACKAGE IN ANY DIRECTION
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MACOM PURE CARBIDE.

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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