Qorvo

General Description

The QPA2286A is a high performance SiGe HBT MMIC
Amplifier. A Darlington configuration provides high Fr and
excellent thermal performance. The heterojunction
increases breakdown voltage and minimizes leakage
current between junctions. Cancellation of emitter junction
non-linearities  results in  higher suppression of
intermodulation  products. Only two DC-blocking
capacitors, a bias resistor, and an optional RF choke are
required for operation.

Functional Block Diagram

QPA2286A

DC-5000 MHz Cascadable SiGe HBT Amplifier

4 Lead SOT-86 Package

Product Features

e High Gain: 13.7 dB at 1950 MHz

e Cascadable 50Q

e Operates from Single Supply

e Low Thermal Resistance Package

Applications

¢ Instrumentation

e Repeaters

e Boosters

e PA Driver Amplifier

e Cellular, PCS, GSM, UMTS
¢ |F Amplifier

o Wireless Data, Satellite

Ordering Information

Part No. Description

QPA2286ATR13 3000 pieces on a 13" reel (standard)
QPA2286ASQ 25 Piece Sample Bag

QPA2286ASR 100 Pieces on 7” Reel

QPA2286APCK401 | 850 MHz, +5V EVB with 5 Piece Sample Bag
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Absolute Maximum Ratings

Recommended Operating Conditions

Parameter Rating Parameter Min  Typ Max Units
Storage Temp -55to +150 °C Operating Temperature -40 +105 °C
Device Voltage (Vb) +4V Junction Temperature (TJ)‘ +125 °C
Device Current (Ip) 40 mA Device Operating Voltage | +1.9 | +2.2 | +2.5 Y
RF Input Power +18 dBm Electrical specifications are measured at specified test conditions.

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.

conditions.

Electrical Specifications

Specifications are not guaranteed over all recommended operating

Parameter Conditions Min
850 MHz
Small Signal Gain 1950 MHz
2400 MHz
. 850 MHz
Output Power at 1dB Compression
1950 MHz
. . 850 MHz
Output Third Intercept Point
1950 MHz
Input Return Loss 1950 MHz
Output Return Loss 1950 MHz
Noise Figure 1950 MHz

Device Operating Current
Thermal Resistance, 6jc

Notes:

Typ
14.7

13.7
13.5
7.0
7.5
20.8
215
13.3
18.5
4.1
20
106

Max Units
dB
dB
dB
dBm
dBm
dBm
dBm
dB
dB
dB
mA

°C/wW

1. Test conditions unless otherwise noted: Vs = +5V, Ip = 20mA Typ., OIP3 Tone Spacing=1 MHz, Poyr per tone = -10dBm, R1 =140Q, 50Q

system, Temp=+25°C
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Evaluation Board and Schematic — 850 MHz Application Circuit
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Bill of Material — 850 MHz Application Circuit

Reference Value Description Manufacturer Part Number

n/a n/a PCB, QPA2286A Qorvo QPAXX86A-410(A)

C1l 1uF CAP, 10%, 25V, X7R, 1206 Murata Electronics GRM31MR71E105KA01L
Cc2 1000 pF CAP, 10%, 50V, X7R, 0402 Murata Electronics GRM155R71H102KA01D
C3 68 pF CAP, 5%, 50V, C0OG, 0402 Murata Electronics GRM1555C1H680JA01D
C4,C5 100 pF CAP, 5%, 50V, COG, 0402 Murata Electronics GRM1555C1H101JA01D
R1 140 Q RES, 1%, 1/2W, 1210 Panasonic Industrial Co ERJ-14NF1400U

L1 33 nH IND, 5%, M/L, 0603 Murata Electronics LL1608-FSL33NJ

J1,J2 n/a CONN, SMA, EL, FLT, 0.068" SPE-000318 Amphenol RF Asia Corp 901-10426

Ul n/a HBT MMIC Amplifier Qorvo QPA2286A

J3,J4 n/a CONN, HDR, ST, 1x2, 0.100", Hi-temp, T/H Samtec Inc HTSW-102-07-G-S

Component Values for Specific Frequencies

Frequency 500 MHz 850 MHz 1950 MHz 2400 MHz 3500 MHz
C4, C5 220 pF 100 pF 68 pF 56 pF 39 pF
Cc3 100 pF 68 pF 22 pF 22 pF 15 pF
L1 68 nH 33 nH 22 nH 18 nH 15 nH
Recommended Bias Resistor Values for Various Supply Voltages

Vsupply +5V +6V +8V +10V

R1 | 140 Q | 2000 | 3000 | 3900
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Typical Performance — 850 MHz Application Circuit

QPA2286A
DC-5000 MHz Cascadable SiGe HBT Amplifier

Parameter Typical Value Units
Frequency 500 850 1950 2400 3500 MHz
Small Signal Gain 14.0 14.7 13.7 13.5 12.63 dB
Output Third Intercept Point +19.7 +20.8 +21.5 +21.8 +20.4 dBm
Output Power at 1dB Compression +6.4 +7.0 +7.5 +7.6 +7.4 dBm
Input Return Loss 19.3 20.9 13.3 12.7 11.0 dB
Output Return Loss 12.2 14.9 18.5 19.7 14.0 dB
Reverse Isolation 18.1 18.0 17.9 17.9 18.6 dB
Noise Figure 4.0 3.9 4.1 4.0 4.3 dB
Notes:

1. Test conditions: Vs =+5V, Ip = 20mA Typ., OIP3 Tone Spacing=1 MHz, Poyr per tone = -10dBm, R1 = 140 Q, 50 Q system, Temp=+25°C

Performance Plots — 850 MHz Application Circuit

Test conditions unless otherwise noted: Vs =+5.0 V, Io=20 mA, Temp.=+25°C
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DC-5000 MHz Cascadable SiGe HBT Amplifier

Pin Configuration and Description

Pad No. Label Description

1 RE RF Input Pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency of
N operation.

24 GND Connection to ground. Use via holes in PCB for best performance to reduce lead inductance as close to

ground leads as possible

RF Output and Bias Pin. DC voltage is present on this pin, therefore a DC blocking capacitor is
necessary for proper operation.

3 RFour

Package Marking

N

-
LN
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Q O p\,o DC-5000 MHz Cascadable SiGe HBT Amplifier

Package Dimensions
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0.940+0 254 — 0.736+0.254
(3 ples)
Notes:
1. All dimensions are in millimeters. Angles are in degrees.
2. Dimension and tolerance formats conform to ASME Y15.5-2009.
PCB Mounting Pattern
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DEVICE
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Notes:
1. All dimensions are in inches (millimeters). Angles are in degrees.
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Q O p\,o DC-5000 MHz Cascadable SiGe HBT Amplifier

Handling Precautions

Parameter Rating Standard
ESD —Human Body Model (HBM) Class 1C | ESDA/JEDEC JS-001-2014 ‘ Caution!
ESD - Charged Device Model (CDM) | Class C3 | ESDA / JEDEC JS-002-2014 ‘% ESD-Sensitive Device
MSL — Moisture Sensitivity Level Level 1 IPC/JEDEC J-STD-020
Solderability

Compatible with lead-free (260°C max. reflow temp.) soldering process.
Solder profiles available upon request.

Contact plating: Matte Sn

RoHS Compliance

This part is compliant with 2011/65/EU RoHS directive (Restrictions on the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment) as amended by Directive 2015/863/EU.

This product also has the following attributes:
Lead Free

Halogen Free (Chlorine, Bromine)
Antimony Free

TBBP-A (C15H12Br402) Free

PFOS Free

SVHC Free

Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations:

Web: www.gorvo.com
Tel: 1-844-890-8163

Email: customer.support@gorvo.com

For technical questions and application information: Email: sjcapplications.engineering@gorvo.com

Important Notice

The information contained herein is believed to be reliable; however, Qorvo makes no warranties regarding the information contained
herein and assumes no responsibility or liability whatsoever for the use of the information contained herein. All information contained
herein is subject to change without notice. Customers should obtain and verify the latest relevant information before placing orders for
Qorvo products. The information contained herein or any use of such information does not grant, explicitly or implicitly, to any party any
patent rights, licenses, or any other intellectual property rights, whether with regard to such information itself or anything described by
such information. THIS INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS
DESCRIBED HEREIN, AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS
WHETHER EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR
OTHERWISE, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Without limiting the generality of the foregoing, Qorvo products are not warranted or authorized for use as critical components in
medical, life-saving, or life-sustaining applications, or other applications where a failure would reasonably be expected to cause severe
personal injury or death.

Copyright 2016 © Qorvo, Inc. | Qorvo is a registered trademark of Qorvo, Inc.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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