QoNrvo

Product Description

The QPL9065 is a high-linearity, ultra-low noise 2-stage
gain block amplifier module with a bypass mode
functionality integrated to the second stage in the product.
At 1.95 GHz, the amplifier, under high gain mode, typically
provides 37.5 dB gain, +35 dBm OIP3, and 0.5 dB noise
figure while drawing 160 mA current from a +5V supply.
The component also provides high performance in the low
gain mode with 17.5 dB gain, 0.5dB noise figure and +34
dBm OIP3 while drawing 70 mA current.

The QPL9065 uses a high performance E-pHEMT process.
This low noise amplifier contains an internal active bias to
maintain high performance over temperature.

The QPL9065 covers the 1.5—3.8 GHz frequency band and
is targeted for wireless infrastructure. The QPL9065 is
housed in a 3.5x3.5mm SMT package.

Functional Block Diagram

QPL9065

Ultra Low-Noise 2-Stage Bypass LNA

16 Pin 3.5 X 3.5 mm Leadless SMT Package

Product Features

1.5 — 3.8 GHz Operational bandwidth

¢ 2" stage LNA with integrated bypass mode

o Ability to turn LNA and bypass mode OFF

e Ultra low noise, 0.5 dB at 1.95 GHz

e 37.5dB Gain at 1.95GHz, 17.5 dB in Low Gain Mode
e +35 dBm Output IP3 in High Gain Mode

e +34 dBm Output IP3 in Low Gain Mode

o Positive supply only, +3.3 to +5V

1.8V CMOS TTL logic compatible on pins 5 & 8

Applications

Pin 1 Reference Mark
: VDD1 GND GND VDD2

GND GND
e
GND
[2]|enD

GND
GND

VPD NC GND VBYP
4 Backside Paddle - RF/DC GND

¢ Base Station Receivers

e Tower Mount Amplifiers
Repeaters

FDD-LTE, TDD-LTE, WCDMA
General Purpose Wireless

Ordering Information

Part No. Description

QPL9065TR13 2500 pieces on a 7” reel

QPL9065PCB401 1.7-2.7GHz Tuned Evaluation Board
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Absolute Maximum Ratings

Recommended Operating Conditions

QPL9065

Ultra Low-Noise 2-Stage Bypass LNA

Parameter Range/Value Units Parameter Min Typ Max  Units
Storage Temperature -65 to 150 °C Supply Voltage +3.3 +5.0 +5.25 \%
Drain Voltage (Vob) +7 Y, Tcase -40 +105 °C
Input Power (CW) +22 dBm Tj for >10° hours MTTF +190 °C

Exceeding any one or a combination of the Absolute Maximum
Rating conditions may cause permanent damage to the device.
Extended application of Absolute Maximum Rating conditions to

the device may reduce device reliability.

Electrical Specifications

Electrical specifications are measured under bias, signal and temperature
conditions as specified. Specifications are not guaranteed over all
recommended operating conditions.

Test conditions unless otherwise noted: Vpp = +5 V, Temp. = +25°C.

Parameter Conditions Min Typ Max Units
Operational Frequency Range 1500 3800 MHz
Test Frequency 1950 MHz
Gain LNAs ON, Bypass OFF 37.5 dB
Input Return Loss LNAs ON, Bypass OFF 12.5 dB
Output Return Loss LNAs ON, Bypass OFF 15 dB
Noise Figure LNAs ON, Bypass OFF 0.5 dB
Output P1dB LNAs ON, Bypass OFF +20.8 dBm
Output IP3 Ilglc\)lﬁts:?5Néé3r¥1p/);snse’ngE,1 MHz =9 dBm
Gain LNAL ON, Bypass ON 17.5 dB
Input Return Loss LNA1 ON, Bypass ON 11.5 dB
Output Return Loss LNA1 ON, Bypass ON 12 dB
Noise Figure LNA1 ON, Bypass ON 0.5 dB
Output P1dB LNA1 ON, Bypass ON +18 dBm
Output IP3 ILDIc\Jlﬁtl:J%Négmiii?A’\]“'ﬂ MHz +34 dBm
Vin 1.17 3 Vv
Control Voltage, Vpp, Veyp Vi 0 0.63 v
LNAs ON, Bypass OFF 160 mA
Current, Ip LNA1 ON, LNA2 OFF, Bypass ON 70 mA
LNAs OFF, Bypass OFF 5 mA
o LNAs OFF, Bypass OFF to LNAs ON 860 ns
Switching Speed LNAs ON, Bypass OFF to LNA1 ON, Bypass ON 280 ns
) High gain Mode (Channel to case) 42 °CIW
Thermal Resistance, Bic Low gain Mode (Channel to case) 70 °CIW
Control Truth Table
VpD VByp State
1 0 LNA1 OFF, LNA2 OFF, Bypass OFF
0 0 LNA1 ON, LNA2 ON, Bypass OFF
0 1 LNA1 ON, LNA2 OFF, Bypass ON
1 1 LNA1 OFF, LNA2 OFF, Bypass ON
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QPL9065

Ultra Low-Noise 2-Stage Bypass LNA

QPL9065-PCB Evaluation Board
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See Evaluation Board PCB Information section for PCB material and stack-up.

Bill of Material — QPL9065-PCB

Reference Des. Value Description Manuf. Part Number
n/a n/a PCB Qorvo 1123139
Ul n/a 2-Stage Bypass LNA Qorvo QPL9065
R1,2,3,4,5 7 0Q RES, 0402, +/-5%, 1/16W Various
C1l 0.5 pF CAP, 0402, +/-0.1pF, 50V, C0OG Murata |GJM1555C1HR50BB01D
C9 510 RES, 0402, +/-5%, 1/16W various
L1 1.5nH IND, 0402, +/-0.1nH, 1000mA Murata LQP15MN1N5B02D
L4 6.8 nH IND, 0402, +/-2%, 700mA Murata LQG15HS6N8J02
C2,3,4,5,7,9,10,11 | 100 pF CAP, 0402, +/-5%, 50V Various
C6, 8 0.1 uF CAP, 0402, 20%, 16V, Y5V Various
C12 4.7 UF CAP, 0603, 20%, 10V, Y5V Various
L2 2.2 nH IND, 0402, +/-0.2nH, 1000mA Murata LQW15AN2N2C10
L5 18 nH IND, 0603, 5% Coilcraft 0603CS-18NXJL
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Performance Plots
Test conditions unless otherwise noted: Vop = +5 V, Temp.=+25°C
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Pin Configuration and Description

QPL9065

Ultra Low-Noise 2-Stage Bypass LNA

Pin 1 Reference Mark
: VDD1 GND GND VDD2

>
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GND i~ ! GND
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GND | | GND
I I

GND |[4] | | []|enD
I I

(6]

VPD NC GND VBYP
4 Backside Paddle - RF/DC GND

Pin No. Label Description

1,3,4,7,9,10,12,14,15 GND RF/DC Ground pin.

2 RFin RF input pin. Internally DC blocked.

5 Vb Power Down control for LNAs. Refer to_truth tgble on pg. 2. Voltage should not
exceed 3V. Recommended that VDD is applied before the control voltage.

6 NC No internal connection but can be grounded for mounting integrity.

8 Vaye Bypass mode enable pin for LNA2. Refer to truth _table on pg. 2. Voltage should
not exceed 3V. Recommended that VDDL1 is applied before the control voltage.

11 RFout RF output pin. External DC block required.

13 Vbb2 Supply voltage pin for LNA2.

16 Vbp1 Supply voltage pin for LNA1L.

Backside Paddle RE/DC GND RF/DC Ground. Follow recommended via pattern and ensure good solder

attach for best thermal and electrical performance.

Evaluation Board PCB Information

Qorvo PCB 1123139 Material and Stack-up
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Package Marking and Dimensions

Marking: Part number — QPL9065
Trace code — XXXX
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[/]o10]c [] 1.525
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VIEW VIEW VIEW

Notes:
1. All dimensions are in millimeters. Angles are in degrees.
2. Dimension and tolerance formats conform to ASME Y14.4M-1994.
3. The terminal #1 identifier and terminal numbering conform to JESD 95-1 SPP-012.

PCB Mounting Pattern
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RECOMMENDED RECOMMENDED
LAND PATTERN LAND PATTERN MASK
Notes:
1. All dimensions are in millimeters. Angles are in degrees.
2. Use 1 oz. copper minimum for top and bottom layer metal.
3. Vias are required under the backside paddle of this device for proper RF/DC grounding and thermal dissipation.
4. Do not remove or minimize via hole structure in the PCB. Thermal and RF grounding is critical.
5. We recommend a 0.35mm (#80/.0135") diameter bit for drilling via holes and a final plated thru diameter of 0.25 mm (0.10”).
6. Ensure good package backside paddle solder attach for reliable operation and best electrical performance.
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