Power Amplifier, 1 W
20 - 55 GHz

MACOM.

MAAP-011379-DIE
Rev. V2

Features

High Gain: 22 dB

P1dB: 28 dBm

PSAT: 30 dBm

Output IP3: 37 dBm

Bias Voltage: Vpp =5V

Bias Current: Ipsq = 1500 mA
50 Q Matched Input / Output

Temperature Compensated Output Power
Detector

Die Size: 2900 x 3500 x 100 pym
¢ RoHS* Compliant

Applications

e Test & Measurement
e 5GFR2, EW, ECM
e Radar

Description

The MAAP-011379-DIE is a 1 W distributed power
amplifier offered in die form. The power amplifier
operates from 20 to 55 GHz and provides 22 dB of
linear gain and 30 dBm saturated output power. The
device is fully matched across the band and includes
a temperature compensated output power detector.

The MAAP-011379-DIE can be used as a power
amplifier stage or as a driver stage in higher power
applications. This device is ideally suited for test
and measurement, 5G FR2, EW, ECM, and radar
applications.

This product is fabricated using a GaAs pHEMT

process which features full passivation for enhanced
reliability.

Ordering Information

Part Number Package

MAAP-011379-DIE Bare Die

Functional Schematic
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Bond Pad Configuration'

Pad # Pad Name Description
1,3,7,8,13,16,18,23 GND Ground
2 RFIN RF Input
4,22 VG1,VG2 Gate Voltages
5,6 VD1 Drain Voltage 1
9,10 VD2 Drain Voltage 2
11,12 VD3 Drain Voltage 3
14,15 VD4 Drain Voltage 4
20,21 VD5 Drain Voltage 5
17 RFOUT RF Output
19 VoeT Power Detector

1. Backside of die must be connected to RF, DC and thermal
ground.

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

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-0026738


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

Power Amplifier, 1 W mMmacom

20 - 55 GHz

MAAP-011379-DIE
Rev. V2
AC Electrical Specifications: Ta=+25°C,Vp=5V, Ipsq = 1500 mA, Z, =50 Q
Parameter Test Conditions Units Min. Typ. Max.
P|N =-10 dBm
20.0 GHz 16.0 20.0
. 30.0 GHz — 20.0
Gain 40.0 GHz dB 170 | 225 -
48.5 GHz 17.0 22.0
55.0 GHz — 20.0
Input Return loss — dB — 15 —
Output Return Loss — dB — 15 —
20.0 GHz 26.5 28.0
30.0 GHz — 30.0
P1dB 40.0 GHz dBm — 29.0 —
48.5 GHz 25.5 27.5
55.0 GHz — 24.0
20.0 GHz 30.0
30.0 GHz 30.5
Psat 40.0 GHz dBm — 30.0 —
48.5 GHz 29.0
55.0 GHz 26.0
OIP3 Pout/Tone = 20 dBm, Af = 2 MHz dBm — 37 —
Drain Current Psat, 40 GHz mA — 1950 —
Power Added Efficiency Psar, 40 GHz % — 10 —
Maximum Operating Ratings Absolute Maximum Ratings*®
Parameter Rating Parameter Absolute Maximum
Input Power 16 dBm Input Power 27 dBm
Drain Voltage 55V Drain Voltage 6.5V
Junction Temperature?® +160°C Gate Voltage St 0V
. 6 )
Operating Temperature -40°C to +85°C Junction Temperature +175°C
2. Operating at nominal conditions with junction temperature Storage Temperature -65°C to +125°C

< +160°C will ensure MTTF > 1 x 10° hours. . - L
3. Junction Temperature (T5) = To + 8,6 * [(V * 1) - (Pour - Pn)]- 4. Exceeding any one or combination of these limits may cause

h - — Fgo permanent damage to this device.
Zg/pll:(ﬁl _trr;ezrnlglsroeglziamzebgecg)i desc;?tr?évgie 5. MACOM does not recommend sustained operation near these

e survivability limits.
:,JOJJ:'S% c(j%riVF””:-gsé’dBm 6. Junction temperature directly effects device MTTF. Junction

b) For Te = +85°C at the backside of the die temperature should be kept as low as possible to maximize

T,=134°C@5V, 1.9A, lifetime.
Pour =29 dBm, Py = 15 dBm
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Pin Configuration and Functional Descriptions
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Pin # Pin Name |Description
1’3’%8’;2’16’ GND These pads are grounded on the MMIC.
2 RFn RF Signal Input. This pad is matched to 50 Q and is AC coupled.
Power amplifier gate controls. Adjust from -2 V to 0 V to achieve the desired quiescent current.
492 Ver V. External bypass capacitors are required as described in the applications schematic. There is no
' G1¥62 linternal connection between pads 4 & 22 and so both need to be externally connected to the gate
voltage.
Drain bias 1 for the amplifier. External bypass capacitors are required as described in the
5,6 Vb1 applications schematic. There is an internal connection between pads 5 and 6 and so only one

of the pins need to be externally connected to the drain supply.

Drain bias 2 for the amplifier. External bypass capacitors are required as described in the

9,10 Vb2 applications schematic. There is an internal connection between pads 9 and 10 and so only one
of the pins need to be externally connected to the drain supply.

Drain bias 3 for the amplifier. External bypass capacitors are required as described in the

11,12 Vb3 applications schematic. There is an internal connection between pads 11 and 12 and so only one
of the pins need to be externally connected to the drain supply.

17 RFour  |RF Signal Output. This pad is matched to 50 Q and is AC coupled

Drain bias 4 for the amplifier. External bypass capacitors are required as described in the
14,15 Vpa applications schematic. There is an internal connection between pads 14 and 15 and so only one
of the pins need to be externally connected to the drain supply.

19 Vper Power detector output voltage. There is an internal 5kQ resistor on this pin.

Drain bias 5 for the amplifier. External bypass capacitors are required as described in the
20,21 Vps applications schematic. There is an internal connection between pads 10 and 11 and so only one
of the pins need to be externally connected to the drain supply.
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Recommended Bonding Diagram and Application Details:

For optimum performance, RF input and output transmission lines require either 3 mil gold ribbon (wedge bond) or
3 x 1 mil diameter gold wire bonds. The gap between the MMIC and the RF input and output lines should be a
nominal 3 mil.

In the configuration shown below 100 pF chip capacitors are used as part of the drain supply bypassing network.
These chip capacitors are to be placed as close to the die as practically possible. The larger 0.1 yF capacitor
could be implemented using an SMT component on a PCB instead of a chip cap: in this case, proximity to the
MMIC die is less important. The circuit is not sensitive to the positioning of the 4.7 uF capacitors however these
should be on the same PCB as the rest of the biasing components.

The capacitors on the detector output are optional: values will depend on the required response time of the
detector output. There is an internal series 5 kQ resistor on this pin.

4.7uF

<
<

0.1uF

—I I—D 4.7uF

0.1uF

50Q Microstrip T
Line Gnd

II ]
Gnd
VD3 VD3 O

Gnd . .

- 100 pF single layer capacitors’ 5OQ M,IcrOStrl p
VD4 VD4 Gnd [] Line
D RFout| | II

Gnd VG2 VD5 VD5 Gnd[]
< 4.7uF OJ O ] vDETLA
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7. For the 100 pF single layer capacitors use MACOM MKVC-050100-1453.
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Interface Schematics
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Biasing Conditions

Recommended biasing conditions are Vp = 5 V,
Ioq = 1500 mA (controlled with Vg). The drain bias
voltage range is 4 to 5.5 V, and the quiescent drain
current biasing range is 1300 to 1700 mA.

Operating the MAAP-011379-DIE

Turn-on
1. Apply Vg (-2 V).
2. Apply Vp (5 V typical).
3. Set Ipq by adjusting Ve more positive
(typically -0.45 V for Ipqg = 1500 mA).
4. Apply RFysignal.

Turn-off
1. Remove RFy signal.
2. Decrease Vgto -2 V.
3. Decrease Vpto 0 V.

_| |_O RFour

VD1, VDZ, VD3, VD4, VD5

!QLNHjl gA%WO Voer : I

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
devices.

Handling the Die

This MMIC has fragile exposed airbridges on its
surface and must be handled on the edges only
using a vacuum collet or suitable tweezers. Do not
touch the surface of the chip with a vacuum collet,
tweezers, or fingers.
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Typical Performance Curves: Vp =5V, Ipsqg = 1500 mA
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Typical Performance Curves: Vp =5V
Small Signal Gain vs. Frequency
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Typical Performance Curves: Vp =5V, Ipsqg = 1500 mA
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Typical Performance Curves: Vp =5V, Ipsqg = 1500 mA
Output Power vs. Input Power PAE vs. Input Power
30 e — —20GH
5 —Sochr
— A0 0 | | 40 GHz
E 25 gy 15 - —s0GHz
T : 4
T 45 <
5 fou
e
—20GH
8 10 — =30 G»—é i
----- 40 GHz 5
sz | 1 1 1 e 50 GHz
0 0 —
Input Power (dBm) Input Power (dBm)
Drain Current vs. Input Power Detector Voltage vs. Output Power
2000 | 8 |
— = 20GHz d 7 HH —=20GHz /
1900 — ——30GHz i —— 30 GHz /
----- 40 GHz K 6 -----40GHz /l
— 50 GHz g |- — 50GHz / ]
1800 7 5 /
2 ! 'S />-\ ’/ I" /
E 1700 54 iy ot
2 N // ' § — .
= \y A / 3 S Sl M
1600 7 A s -
N \"\:/\ -~/ 2 ~ -
1500 TN "“ﬁﬂgdﬁ‘_' < T ; L
1400 0
20 15 10 5 0 5 10 15 20 5 10 15 20 25 30
Input Power (dBm) Output Power (dBm)
Gate Current vs. Input Power Detector Voltage vs. Output Power and Temperature
1 8 ‘
N 40 GHz
08 | ——20GH: 7 25C
——30GHz --
_____ / \ 40 C
40 GH.
06 H- oo /'_\ /\\ 6 ----- 85C y;
0.4 LT s 5 4
< s >\ b
é L~ ' P '\ A = z,
£ o2 - = B2 \ w4 ;/v
L(g _,_______.-__—_“-""/ \ \\ g 3 /ﬁ
0 “ — Z
(ol ==
-0.2 A 2 1
0.4 \ 1
0.6 i 0
20 -5 10 5 0 5 10 15 20 5 10 15 20 25 30
Input Power (dBm) Output Power (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-0026738


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

Power Amplifier, 1 W
20 - 55 GHz

MACOM.

MAAP-011379-DIE

Rev. V2

Typical Performance Curves: Vp =5V, Ipsqg = 1500 mA
Output IP3 vs. Frequency and Pout per Tone
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Die Dimensions
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Pad Dimensions (um)

Pad # X Y
1 78 78
2 78 206
3,4,22,23 116 86
10155031 116 78
7 156 86
8,13 88 156
16 78 08
17 78 160
18,19 80 120

1"

Units are in microns with a tolerance of +5 ym, except for die
exterior dimensions which are street-center-to-street-center —
nominal saw or laser kerf ~ 25 um tolerance each dimension.
Pad and backside metal is gold.

Die thickness is 100 £ 10 pm.
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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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