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Applications

e Repeaters

e  Mobile Infrastructure

e LTE/WCDMA /CDMA /EDGE
e  General purpose Wireless

Product Features

e 50-4000 MHz

e 20.5dB Gain @ 1900 MHz

e 1.3 dB Noise Figure @ 1900 MHz
e +37 dBm Output IP3

e 50 Ohm Cascadable Gain Block

e Unconditionally Stable

e  High Input Power Capability

e +5V Single Supply, 85SmA Current
e 3x3 mm QFN Package

General Description

The TQP3M9018 is a cascadable, high linearity gain
block amplifier in a low-cost surface-mount package. At
1.9 GHz, the amplifier typically provides 20.5 dB gain,
+37 dBm OIP3, and 1.3 dB Noise Figure while only
drawing 85 mA current. The device is housed in a
leadfree/green/RoHS-compliant industry-standard 16-pin
3x3mm QFN package.

The TQP3M9018 has the benefit of having high gain
across a broad range of frequencies while also providing
very low noise. This allows the device to be used in both
receiver and transmitter chains for high performance
systems. The amplifier is internally matched using a high
performance E-pHEMT process and only requires an
external RF choke and blocking/bypass capacitors for
operation from a single +5V supply. The internal active
bias circuit also enables stable operation over bias and
temperature variations.

The TQP3M9018 covers the 0.05-4 GHz frequency band
and is targeted for wireless infrastructure or other
applications requiring high linearity and/or low noise
figure.
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16-pin 3x3 QFN package
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Pin Configuration

Pin # Symbol

2 RF Input

11 RF Output / Vce
All Other Pins N/C or GND
Backside Paddle GND

Ordering Information

Part No. Description
TQP3M9018 High Linearity LNA Gain Block
TQP3M9018-PCB RF | 0.5-4 GHz Evaluation Board

Standard T/R size = 2500 pieces on a 7” reel.
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Specifications

Recommended Operating Conditions

Absolute Maximum Ratings

Parameter Rating Parameter Min | Typ Max Units
Storage Temperature -65 to 150 °C vdd 475 5 525 |V

RF Input Power,CW,50 Q,T=25°C +23 dBm Tcase -40 +85 °C
Device Voltage,Vdd +7V Tch (for>10° hours MTTF) 190 °C
Reverse Device Voltage 0.3V Electrical specifications are measured at specified test conditions.

Operation of this device outside the parameter ranges given

above may cause permanent damage.

Electrical Specifications

Specifications are not guaranteed over all recommended operating

conditions.

Test conditions unless otherwise noted: +25°C, +5V Vsupply, 50 Q system.

Parameter Conditions Min Typical Max | Units
Operational Frequency Range 50 4000 MHz
Test Frequency 1900 MHz
Gain 19 20.5 22 dB
Input Return Loss 16 dB
Output Return Loss 19 dB
Output P1dB +21 dBm
Output IP3 See Note 1. +33 +37 dBm
Noise Figure 1.3 dB
Vdd +5 v
Current, Idd 70 85 100 mA
Thermal Resistance (channel to case) 0j 38.7 °C/W

Notes:

1. OIP3 is measured with two tones at an output power of 3 dBm / tone separated by 1 MHz. The suppression on the largest IM3 product
is used to calculate the OIP3 using 2:1 rule. 2:1 rule gives relative value with respect to fundamental tone.
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Application Circuit Configuration

ITE342AN FEV - o
10TE342FC HEV -

Notes:

1. See PC Board Layout, page 6 for more information.

2. Components shown on the silkscreen but not on the schematic are not used.

3. B1 (0 Q jumper) may be replaced with copper trace in the target application layout.
4. The recommended component values are dependent upon the frequency of operation.
5. All components are of 0603 size unless stated on the schematic.

Bill of Material

Reference Designation TQP3M9018-PCB_RF
500 MHz-4000 MHz
Ql TQP3M9018
C2,C6 100 pF
Cl 0.01 uF
L2 68 nH
L1,D1,C3,C4 Do Not Place
Bl 0Q

Notes:
1. Performances can be optimized at frequency of interest by using recommended component values shown in the table below.

Reference Frequency (MHz)
Designation 50 200 500 2000 2500 3500
C2,Co6 0.01 uF 1000 pF 100 pF 22 pF 22 pF 22 pF
L2 470 nH 220 nH 82 nH 22 nH 18 nH 15 nH
Data Sheet: Rev | 04/01/11 -30f10 - Disclaimer: Subject to change without notice
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Typical Performance 500-4000 MHz

Test conditions unless otherwise noted: +25°C, +5V, 85 mA, 50 Q system. The data shown below is measured on TQP3M9018-PCB_RF.

Frequency MHz 500 900 1900 2700 3500 | 4000
Gain dB 22.4 21.9 20.5 19.5 18.2 17
Input Return Loss dB 10 11 16.6 30.5 12.7 8
Output Return Loss dB 9 10 19 16 16.6 18
Output P1dB dBm +21.4 +21.4 +21 +20.2 +19.8 +19.2
OIP3 [1] dBm +38.4 +37.5 +37 +35.3 +34.7 +34.4
Noise Figure [2] dB 1.1 1.1 1.3 1.6 2 2.5

Notes:

1. OIP3 measured with two tones at an output power of +4 dBm / tone separated by 1 MHz. The suppression on the largest IM3 product is

used to calculate the OIP3 using 2:1 rule.

2. Noise figure data shown in the table above is measured on evaluation board which includes board losses of around 0.1dB @ 2 GHz.

Performance Plots

Gain vs. Frequency over Temp

S11 vs. Frequency over Temp
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Performance Plots

OIP3 vs. Pout/tone over Temp
F=1900 MHz, 1 MHz tone spacing

OIP3 vs. Frequency over Temp
1 MHz tone spacing, 4 dBm/tone
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Typical Performance 50-500 MHz

Test conditions unless otherwise noted: +25°C, +5V, 85 mA, 50 Q system. The data shown below is measured on TQP3M9018-PCB_RF
using these component values: C2, C6 = 1000 pF, L2 =330 nH, C1 =0.01 uF.

Frequency MHz 70 100 200 500
Gain dB 23.2 23.2 22.9 22.3
Input Return Loss dB 10 11 11 11
Output Return Loss dB 9 9 10 10
Output P1dB dBm +19.8 +20.2 +19.9 +19.9
OIP3 [1] dBm +37 +37 +37 +37
Noise Figure [2] dB 1.2 1.1 0.8 1.1

Notes:

1. OIP3 measured with two tones at an output power of +3 dBm / tone separated by 1 MHz. The suppression on the largest IM3 product is

used to calculate the OIP3 using 2:1 rule.

2. Noise figure data shown in the table above is measured on evaluation board which includes board losses of around 0.1 dB @ 2 GHz.
IF Performance Plots

S11 vs. Frequency over Temp

Gain vs. Frequency over Temp
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IF Performance Plots

OIP3 vs. Frequency over Temp

P1dB vs. Frequency over Temp
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Pin Symbol Description
2 RF Input Input, matched to 50 ohms. External DC Block is required.
11 Vdd /RFout | Output, matched to 50 ohms, External DC Block is required and supply voltage
All other pins | GND These pins are not connected internally but are recommended to be grounded on the PCB
for optimal isolation.
GND Paddle Backside Paddle. Multiple vias should be employed to minimize inductance and thermal

resistance; see page 7 for suggested footprint.

Applications Information

PC Board Layout

Top RF layer is .014” NELCO N4000-13, €, = 3.9, 4 total layers (0.062”
thick) for mechanical rigidity. Metal layers are 1-oz copper. 50 ohm
Microstrip line details: width = .029”, spacing = .035”.

The pad pattern shown has been developed and tested for optimized
assembly at TriQuint Semiconductor. The PCB land pattern has been
developed to accommodate lead and package tolerances. Since surface
mount processes vary from company to company, careful process

development is recommended.

For further technical information, Refer to www.TriQuint.com

107634248W REV - o
1076342PC REV -
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Mechanical Information

Package Information and Dimensions

This package is lead-free/RoHS-compliant.

PIN #1 IDENTIFICATION
CHAMFER 0.300 X 45°¢

75+0.050

PIN 1 DOT
The plating material on the leads is annealed ~ 2¥ "*RINe
matte tin. It is compatible with both lead- 00020050 ] LD
free (maximum 260 °C reflow temperature) T =
and lead (maximum 245 °C reflow Tri . $ - ] ?
temperature) soldering processes. riQuint 0500 Bsc !
9018 [ T 17000050
3.000+0.050 f 5 | Exener
The component will be marked with an YYWW ; 5 - ‘
“9018” designator with an alphanumeric lot aXXXX 1
code on the top surface of package. 02300050 ANNNAEN
- 1500 |
TOP VIEW Ref.
BOTTOM VIEW
0‘8510‘050‘ ¢
JL oo oo—7—
0.000-0.050 0.203 RGF‘J
TP VIEW
Mounting Configuration
All dimensions are in millimeters (inches). Angles are in degrees.
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ﬂ::- - 150
CRWPORIENT SI0E
HOTES:
L (BILDER Wask) AT, CACUND/THERWAL W43 ARE SFITIGAL FOR THE PROPER PERFORMANCE
y o ANMILM EACKSLE THERMAL GF THE DEVICE. WAT SHOLLD USE A .3omm {480/.00357) CIAVETER
F / CONTAIT AFEA. 2, OFLL &HO HAWE & FELL, PLATED THAU DIAMETER OF “T89mm (0107
.I.v'r __-"- i‘ A00 AT WLCH DOPFER® &S POSSIAE TD INHET AHD QUTER
F K LAYERS HESR THE PART TO EWSURE JPTHRAL THERMWAL PERFORIAMCE.
y % TO EMEURE RELABLE OPERATICN, DEWCE GROUMD PACOLE-T0—
L OROUMD PAD STADER KINT 15 CRITIGAL
1.
&, A0C: MOUHTING SOPEMS REAR THE FART TO FASTEH
THE BOWRD TO A HEATSFE, ENTLRE THAT THE
GROUMDY THERMEL Y1 FEGKN GOWTACTS THE HEATSN
i O HOT PUT SOLCER M&SE ON THE BRCE SIDE OF THE PC
BI4FD W THE AECIOH WHERE THE BOWRD COMTALTS THE
HESTSIHE.
i FF TRACE WETH PEPEMDS LUFTH THE PG BOARD MATERIAL
SHD COHETRUCTER.
150 T USE 1 O COPPER LMW,
Eulh SIDE Z AL OWEMSKNS APE IH WLLIWETERS. RHGLES AP [H DESREES.
Notes:

1. Ground / thermal vias are critical for the proper performance of this device. Vias should use a .35mm (#80 / .0135”) diameter drill and

have a final plated thru diameter of .25 mm (.010”).

2. Add as much copper as possible to inner and outer layers near the part to ensure optimal thermal performance.
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Product Compliance Information

ESD Information Solderability
Compatible with the latest version of J-STD-020, Lead

& Caution! ESD-Sensitive Device free solder, 260°

This part is compliant with EU 2002/95/EC RoHS

ESD Rating: Class 1A directive (Restrictions on the Use of Certain Hazardous
Value: Passes > 250V to <500 V Substances in Electrical and Electronic Equipment).
Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114 This product also has the following attributes:
e Lead Free
ESD Rating: Class IV e Halogen Free (Chlorine, Bromine)
Value: Passes > 1000 V e Antimony Free
Test: Charged Device Model (CDM) e TBBP-A (C,sH,,Brs0,) Free
Standard: JEDEC Standard JESD22-C101 e PFOS Free
e SVHC Free

MSL Rating

Level 1 at +260 °C convection reflow
The part is rated Moisture Sensitivity Level 1 at 260°C per JEDEC
standard IPC/JEDEC J-STD-020.

Contact Information

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

Web: www.triguint.com Tel: +1.503.615.9000
Email: info-sales@tgs.com Fax: +1.503.615.8902

For technical questions and application information:

Email: sjcapplications.engineering@tqgs.com

Important Notice

The information contained herein is believed to be reliable. TriQuint makes no warranties regarding the information contained
herein. TriQuint assumes no responsibility or liability whatsoever for any of the information contained herein. TriQuint
assumes no responsibility or liability whatsoever for the use of the information contained herein. The information contained
herein is provided "AS IS, WHERE IS" and with all faults, and the entire risk associated with such information is entirely with
the user. All information contained herein is subject to change without notice. Customers should obtain and verify the latest
relevant information before placing orders for TriQuint 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. TriQuint 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.
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