Low Noise Amplifier
0.7 - 6.0 GHz

MACOM.

MAAL-011134-CQ3
Rev. V1

Features

Broad 0.7-6 GHz Performance

Tuning Optimizes Narrower Bands

Low Noise Figure: 0.7 dB @ 2 GHz

High Gain: 26 dB @ 2 GHz (tuned)

Single Voltage Bias: 3-5V

Integrated Active Bias Circuit

Lead-Free 3 mm 12-Lead Ceramic QFN Package
Hermetically Sealed

Hydrogen Getter Included Inside Package

e RoHS* Compliant

Description

The MAAL-011134-CQ3 is a high dynamic range,
single stage MMIC LNA designed to operate from
700 MHz - 6 GHz assembled in a lead-free 3 mm
12-LD ceramic QFN plastic package. This amplifier
has low noise figure, high gain and excellent
linearity. In the 50 Q environment and at 3 V, this
device offers less than 0.6 dB noise figure at 2 GHz,
with 25 dB of gain and 31 dBm output IP3.

This low noise amplifier has an integrated active
bias circuit allowing direct connection to 3 V or 5 V
bias and minimizing variations over temperature and
process. The bias current is set by an external
resistor, so the user can customize the power
consumption to fit the application. Vgas can be
utilized as an enable pin to power the device up and
down during operation.

This MAAL-011134-CQ3 is may be used in many

applications due to the wide bandwidth and may be
optimize for narrower bands with external tuning.

Ordering Information™?

Part Number Package
MAAL-011134-CQ3 Samples
Sample Board
MAAL-011134-CQ3SB1 Broadband
Sample Board
MAAL-011134-CQ3SB2 2.05 GHz

1. Reference Application Note M513 for reel size information.

Functional Block Diagram
N/C N/C N/C

N/C

RFN

N/C

N/C Vgas N/C

Pin Configuration®

Pin # Pin Name Description
139?127 N/C No Connection
2 RFn RF Input
5 VBias Bias Voltage
8 RFout/ Vop RF Output / Drain Voltage
backside Pad® Ground

2. MACOM recommends connecting all No Connection (N/C)
pins to ground.

3. The exposed pad centered on the package bottom must be
connected to RF, DC and thermal ground.

* Restrictions on Hazardous Substances, compliant to current RoHS EU directive.
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Rev. V1
Electrical Specifications: Broadband Operation,
Freq = 5.8 GHz, Vpp = 3 V, +25°C, Z, = 50 Q, Rgas = 680 Q*
Parameter Test Conditions Units Min. Typ. Max.
Noise Figure — dB — 1.1 1.7
Gain® — dB 12.5 14.5 —
Input Return Loss® — dB — 8 —
Output Return Loss® — dB — 4 —
Output IP3° Pin =-22 dBm per tone, 11 MHz spacing | dBm — 31 —
Output P1dB — dBm — 16 —
Current Iba + Irias mA — 51 72
Electrical Specifications: Broadband Operation,
Freq =5.8 GHZ, VDD =5 V, +25°C, Zo =50 Q, RBIAS =680 Q4
Parameter Test Conditions Units Min. Typ. Max.
Noise Figure — dB — 1.0 —
Gain® — dB — 14.9 —
Input Return Loss® — dB — 4 —
Output Return Loss® — dB — 55 —
Output IP3° Pin =-22 dBm per tone, 11 MHz spacing | dBm — 32 —
OQutput P1dB — dBm — 19 —
Current Iop + Iias mA — 91 —

4. Current may be adjusted by through Rgias value. See biasing section for more information.
5. Performance can be optimized over narrower bands using matching circuits provided in the applications sections.
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Rev. V1

Maximum Operating Conditions

Junction Temperature®’

+150°C

Absolute Maximum Ratings®®

Parameter Maximum Parameter Absolute Maximum
RF Input Power CW 6 dBm RF Input Power CW 18 dBm
Voo 55V Vop 6V
Veias 45V VBias 5V
Operating Temperature -40°C to +105°C Storage Temperature -55°C to +150°C

8. Exceeding any one or combination of these limits may cause

permanent damage to this device.
9. MACOM does not recommend sustained operation near these
survivability limits.

6. Operating at nominal conditions with T, < 150°C will ensure
MTTF > 1 x 10° hours.
7. Junction Temperature (T;) = Tc + ©yc * (V * 1) - (Pout - Pi))
Typical thermal resistance (8,c) = 83°C/W
a) For T¢ = +25°C,
T,=38°C@ 3V, 0.051 A, Poyr = 0dBm, Py =-20 dBm
b) For T¢ = +85°C,
T,=98°C @ 3V, 0.051 A, Poyr = 0dBm, Py =-20 dBm

Handling Procedures

Please observe the following precautions to avoid
damage:

Static Sensitivity

Gallium Arsenide Integrated Circuits are sensitive to
electrostatic discharge (ESD) and can be damaged
by static electricity. Proper ESD control techniques
should be used when handling these devices.

Pin Descriptions

Pin # Pin Name Description
No internal Connection, Grounding this pin on the board is
1,3,46,7,9-12 N/C recommended to maximize isolation.
2 RFn RF Input, an external DC block is required
5 Vv Bias Voltage. Change the bias resistor value to adjust the
BIAS DC current. See the Bias Table on page 5.
RF Output / Drain Voltage, external bias tee required
8 RFour/Voo (see Figure 1)
Pad Pad Ground with as many board vias as practical, starting at the
perimeter of the paddle
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Low Noise Amplifier
0.7 - 6.0 GHz

Biasing Options

The MAAL-011134-CQ3 bias can be set in 2 different ways: using only Vpp or using separate Vpp and Vgas
For both bias methods select the value of Rgas to achieve the desired current based on the tables on page 4, and

voltages. A separate Vgas voltage allows pin 5 (Vgas) to be used as an enable pin to power the device up and

down during operation.

use DC blocks at pin 2 (RFy) and pin 8 (RFour / Vop).
To use only Vpp, connect pin 8 (RFout / Vop) to Vpp through an RF choke inductor and connect pin 5 (Vgias) to Vop

Biasing Option - Vpp only
DC Block
RFOUT

through bias resistor Rgias as shown in Figure 1.
RF Choke

Bypass
E

VDD

DC Block

Figure 1

Biasing Option - Separate Vpp and Vg as Voltages (Vgias < Vbp)

To use separate Vpp and Vgias voltages, connect pin 8 (RFour / Vop) to Vpp through an RF choke inductor and

connect pin 5 (Vgas) to Vgias through bias resistor Rgias as shown in Figure 2. Typical current (Igjas) draw for pin 5
(VBIAS) is 1.4 mA @ VBIAS =3Vand1 |JA @ VBIAS =0V. Typlcal current (IDD) draw for pln 8 (RFOUT / VDD) is

<1 IJA@VBU.\s:OV.

DC Block
RFour

RF Choke

Bypass
Z

VDD

DC Block

| | 2
I

O
RFn

VBIAS

Figure 2

Visit www.macom.com for additional data sheets and product information.
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Typical Performance Curves of the Active Bias Circuit
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Bias Table Bias Resistance (ohm)
Total Current (mA)
Bias Resistance
(Q) VDD=3V VDD=4V VDD=5V
+25°C -40°C +85°C +25°C -40°C +85°C +25°C -40°C +85°C
2000 29 28 26 41 39 37 52 52 45
1200 38 36 34 53 53 46 66 69 55
1000 41 39 36 57 58 49 71 75 59
800 45 44 39 63 64 53 77 83 62
600 50 50 43 69 72 57 83 93 67
400 56 56 48 76 82 62 91 106 72
200 64 65 54 85 96 68 100 123 78
0 75 79 61 97 116 76 110 141 84
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Typical Performance Curves @ 3V /51 mA, Z, =50 Q
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Typical Performance Curves @ 5V /91 mA, Z, =50 Q
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0.7 - 6.0 GHz MACOM.

MAAL-011134-CQ3
Rev. V1

2.0 - 2.1 GHz Application Section

The MAAL-011134-CQ3 is designed to work as a Evaluation Board, 2.0 - 2.1 GHz
low noise gain block over a wide range of
frequencies in a 50 Q environment.

Input and output can be tuned to improve return loss
over a specific frequency band.

The evaluation board shown has been designed for
tuning flexibility. The parts list on page 9 details the
components needed to tune the MAAL-011134-CQ3
for operation from 2.0 - 2.1 GHz. R1 may be used as
Rgias according to the biasing option chosen.

Schematic, 2.0 - 2.1 GHz

RF In R1 Cl C2 R2 RF Out
. AV | ’ | AV o
= 3 T,
L1 R3 L2
= 3
(l
flln
C4
®
Vbias
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Parts List: 2.0 - 2.1 GHz

Component Value Size Manufacturer Manufacturer Part #
C1 100 pF 0402 Murata GRM1555C1H101JA01
C2 1 pF 0402 Murata GJM1555C1H1R0BBO1
C3 100 pF 0402 Murata GRM1555C1H101JA01
Cc4 0.1 yF 0402 Murata GRM155R71C104K
C5 DNP — — —

L1 2.2nH 0402 Coilcraft 0402HP-2N2XJRW
L2 2.4 nH 0402 Coilcraft 0402CS-2N4XJBU
R1 0Q 0402 Panasonic ERJ-2GEORO0X
R2 0Q 0402 Panasonic ERJ-2GEORO0X
R3 680 Q 0402 Vishay Dale CRCW0402-681JRT7

Electrical Specifications'’: Freq = 2.05 GHz, Vpp = 3.4 V, +25°C, Z, = 50 Q

Parameter Test Conditions Units Min. Typ. Max.
Noise Figure — dB — 0.7 —
Gain — dB — 26 —
Input Return Loss — dB — 18 —
Output Return Loss — dB — 15 —
Output IP3 Pin =-22 dBm per tone, 11 MHz spacing dBm — 30 —
Output P1dB — dBm — 11.5 —
Current Iop + Isias mA — 59 —

10. Tuned to 2.05 GHz using schematic and part list shown above.
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Typical Performance Curves @ 3.4V /59 mA, Z,=50 Q
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Lead-Free Hermetic 3 mm 12-Lead QFN Ceramic Package’
1.55 MAX.
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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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