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GRF4042

LNA w/Bypass & Guerrilla
Armom: 0.4 to 2.7 GHz

((«l»))

GRF4042

Features

Reference: 5V/70mA/1.9 GHz

1 Bypass + Guerrilla Armor
1 EVBNF:1.0dB

1 Gain: 16.0 dB

1 Bypass Gain:1.5 dB

1 OIP3:36.3dBm

1 OP1dB: 22.0 dBm

1 High OffState Isolation: >30 dB

1 Flexible Bias Voltage and Current
f Internally Matched to5 0 Y

1 Process: GaAs pHEMT

Applications

9 Cellular Repeaters and Signal Boosters
1 Cellular Infrastructure

1 WLAN,ZigBee® Bluetooth®
1 First Stage LNA

1

General Purpose Bypass Amplifier

Product Description

GRF4042 is a low noise amplifier (LNA) with low loss by-
pass designed for high performance applications up to
2.7 GHz. Guerrilla ArmorE
tional off-state isolation in the presence of high RF input
signal levels in LNA disabled mode.

With integrated matching, the device achieves outstand-
ing noise figure (NF), high gain and high linearity over
400-2700 MHz using as few as three external compo-
nents. The data sheet also provides narrow band match-
es covering 700960 MHz and 17102170 MHz for ap-
plications needing enhanced return loss.

The LNA is operated from a single positive supply of 1.8
to 5.0 V with a selectable IDDQ range of 15 to 90 mA.

Consult with the GRF applications engineering team for
custom tuning/evaluation board data and device s
parameters.
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Absolute Ratings:

Parameter )
Supply Voltage \bp 0 6.0 \%
RF Input Power: (Load VSWR < 2:15: 8.0 volts) PiN max 17 dBm
Operating Temperature (Package Heat Sink) Tams -40 105 °C
Maximum Channel Temperature Tmax 170 °C
(MTTF > 10”6 Hours)
Maximum Dissipated Power Ppiss max 500 mw

Electrostatic Discharge:

Charged Device Model: CDM 1500 \%
Human Body Model: HBM 250 \%
Storage:

Storage Temperature Tste 65 150 °C
Moisture Sensitivity Level MSL 2
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Link to manufacturing note
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Pin Out (Top View)

=
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Pin Assignments:

Pin Name Description Note
Veypass Low Insertion Loss Bypass| See control logic truth table
2 NC No Connect or Ground No internal connection to die
3 RF_In RF Input Internally DC blocked. Note: Do not apply DC voltage > 0.5 volts.
4 NC No Connect or Ground No internal connection to die
5 NC No Connect or Ground No internal connection to die
6 NC No Connect or Ground No internal connection to die
7 RF_OU'[ RF Output Internally DC blocked. Note: Do not apply DC voltage > 0.5 volts.
8 NC No Connect or Ground No internal connection to die
9 NC No Connect or Ground No internal connection to die
10 Voo Supply Voltage Input Provide device Vdd via external bias inductor
11 NC No Connect or Ground No internal connection to die
12 VenasLE Enable Voltage Input See control logic truth table. External resistor in series to set Iddqg
PKG BASE Gnd Ground Provides DC and RF ground for LNA, as well as thermal heat sink

Control Logic Truth Table:

Mode Description Vdd VENABLE \BYPASS
High Gain High LNA Gain >=1.8 1 0
Bypass High Linearity Bypass >=1.8 0 1
Disabled Mode (Guerrilla Armat) LNA Powered Down >=1.8 0 0
Logic Level b 0 6 Logic Low >=1.8 0.0Vto 0.1V 0.0Vto 0.1V
Logic Level b 1 6 Logic High >=1.8 1.5V to \bp 1.5V to \bo
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Nominal Operating Parameters:

Specification
Parameter . Condition
. Typ. Max.
High Gain Mode Vop = 4.3 V; Temp: +25C
Test Frequency Frest 1900 MHz
Gain S21 15.0 16.0 dB
Noise Figure (De&mbedded) NF 0.9 1.1 dB
Output 1dB Compression Point OP1dB 185 195 dBm
Output Third Order Intercept Point 0IP3 30.0 dBm
Supply Current Ioo 32 40 48 mA
Enable Current leNABLE 15 25 mA
Bypass Mode \op: 4.3 V; \ENABLE LOw;
\VBypass High
Gain S(2,1) 2.5 1.5 dB
Output 1dB Compression Point 0P1dB 17.0 19.0 dBm
Output Third Order Intercept Point 0IP3 45.0 dBm
Disabled Mode (Guerrilla Armaot) Vop= 4.3 V, \EnasLE LOW;
\BYPASS LOW
Gain S(2,1) -35.0 dB
Leakage Current ILEAKAGE 10 100 UuA VDD =4.3V; ¥haBe 0.0 V;
\BYpPAss 0.0V
Thermal Data
Thermal Resistance (Infr&Red Scan) Qjc 132 C/w
Channel Temperature @ +85 C reference TcHANNEL 108 C \bo: 4.3 V; bog 40 mA; No RF;
(Package heat sink) Dissipated Power: 172 mW

GRF4042 Evaluation Board Performance Summary Table (Standard Broadband Match):

Tune Reference Freq.| Gain | Eval Board | OP1dB | OIP3 Bias Condition

(MHz) (MHz) (dB) NF (dB) (dBm) | (dBm) (VImA)
7002700 700 21.7 1.20 21.6 35.3 5.0/70
70072700 1700 16.4 0.89 224 36.4 5.0/70
700112700 1950 15.3 0.98 22.0 36.3 5.0/70
70012700 2700 12.8 1.10 214 36.1 5.0/70
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Band-Specific Data with Low/High Band Tunegzain Mode; Bias: 4.3V/40 mA)

Freq. (MHz)| Gain (dB) | NF (dB)| IP1dB (dBm) | OP1dB (dBm)| IIP3 (dBm) | OIP3 (dBm) Tuning
707 19.8 1.2 0.5 19.8 7.3 28.7 700 -960 MHz
737 20.0 11 0.3 20.0 7.6 28.9 700 -960 MHz
751 20.1 1.1 0.2 20.1 7.8 29.0 700 -960 MHz
782 19.9 1.0 0.0 19.9 7.7 28.6 700 -960 MHz
836 20.3 0.95 0.4 20.3 8.2 29.2 700 -960 MHz
881 20.2 0.90 0.8 20.2 8.5 28.9 700 -960 MHz
1732 16.7 1.1 51 20.8 13.1 29.8 1710 6 2170 MHz
1880 16.0 1.1 5.2 20.3 13.4 294 1710 6 2170 MHz
1960 15.5 1.0 6.0 20.6 14.5 30.0 1710 6 2170 MHz
2132 15.0 1.0 6.6 20.6 15.4 30.3 1710 & 2170 MHz

Band-Specific Data with Low/High Band TunegBypass Mode; VDD: 4.3V)

Freqg. (MHz) | Gain (dB) | NF (dB) | IP1dB (dBm) [ OP1dB (dBm)| 1IP3 (dBm) | OIP3 (dBm) Tuning
707 -1.5 1.5 25.8 23.3 48.1 46.6 700 -960 MHz
737 1.2 1.2 25.8 23.6 47.9 46.7 700 -960 MHz
751 1.1 1.1 25.8 23.7 47.5 46.4 700 -960 MHz
782 1.2 1.2 25.7 235 48.0 46.8 700 -960 MHz
836 1.1 1.1 25.6 235 48.0 46.9 700 -960 MHz
881 1.1 1.1 25.8 23.7 47.9 46.8 700 -960 MHz
1732 -1.5 1.5 24.2 21.7 47.5 46.0 1710 6 2170 MHz
1880 -1.3 1.3 23.8 215 47.0 457 1710 6 2170 MHz
1960 1.2 1.2 234 21.2 47.4 46.2 1710 6 2170 MHz
2132 -1.3 1.3 23.1 20.8 47.5 46.2 1710 8 2170 MHz

Guerrilla RF Proprietary Information. Guerrilla RFand the composite logo of Guerrilla RF are trademarks of Guerrilla RF, Inc. ©2014 Guerrilla RF, Inc. All rights reserved.

Revision Date: 08/07/17 Please contact Guerrilla RF at (+1) 33610-7840 or sales@guerrillaf.com


mailto:sales@guerrilla-rf.com%20

() GRF4042
EUERRlLLA e Released LNA w/Bypass & Guerrilla

Armom: 0.4 to 2.7 GHz

GRF4042 Evaluation Board Performance (Standard Broadband Match):

GRF4042 Noise Figure vs. Frequency
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GRF4042 Evaluation Board Performance (Standard Broadband Match):

GRF4042 Gain vs. Frequency (Gain Mode)
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GRF4042 Evaluation Board Performance (Standard Broadband Match):

GRF4042 OP1dB vs. Frequency (Gain Mode)
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GRF4042 Evaluation Board Performance (Standard Broadband Match):

GRF4042 OIP3 vs. Frequency (Gain Mode)
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GRF4042

Released LNA w/Bypass & Guerrilla
Armom: 0.4 to 2.7 GHz

GRF4042 EVB Performance vs. Temp. (Standard Broadband Match):
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GRF4042

Released LNA w/Bypass & Guerrilla
Armom: 0.4 to 2.7 GHz

GRF4042 EVB Performance vs. Temp. (Standard Broadband Match):
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GRF4042 EVB Performance vs. Temp. (Standard Broadband Match):

GRF4042 OP1dB vs. Frequency vs. Temp: Vdd = 4.3V (Gain Mode)
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Armom: 0.4 to 2.7 GHz

GRF4042 EVB Performance vs. Temp. (Standard Broadband Match):

OIP3 (dBm)

GRF4042 OIP3 vs. Frequency vs. Temp: Vdd = 4.3V (Gain Mode)
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GRF4042 EVB Stability Mu Factor: 4.3 volts and 40 mA (Gain Mode)

>Ch1: Start 10.0000 MHz Stop 20.0000 GHz
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Armom: 0.4 to 2.7 GHz

Vdd
Ven M4
m‘ \j{ }_ l‘
Vb»YD ) BOM: 0.7 - 2.7 GHz (Standard Broadband Match)

';‘:MS M3: Sets Iddqg
‘ | = M4: 100 pF

=3 M5: 12 nH

] L_Opt: 12 nH (High Q for optimal NF)

| \T
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RFQut

GRF4042 Standard Application Schematic
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(((‘))) Released
GUERRALLA mm

Vid
Ven 100 pf
Vhyp ‘ - Tune (Improved Return Loss)
| 2270 C RM Series 0402
) Ind srst Toko Chip Type 0402
1 GRF4042 L
il {I
. 3.9 nH
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GRF4042 Low Band/High Band Application Schematics
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GRF4042 w/Vdd = 5.0V: Required Bias R @ Venable vs. Iddq
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GRF4042 Bias Resistor Selection Curves
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() GRF4042
EUERR‘LLA e Released LNA w/Bypass & Guerrilla

Armom: 0.4 to 2.7 GHz

Data Sheet Release Status: Notes

Advance Sparameter and NF data based on EM simulations for the fully packaged device
using foundry supplied transistor parameters. Linearity estimates based on de-
vice size, bias condition and experience with related devices.

Preliminary All data based on evaluation board measurements in the Guerrilla RF Applicatiofps
Lab.
Released All data based on device qualification data. Typically, this data is nearly identicalfto

the data found in the preliminary version. Max and min values for key RF param¢
ters are included.

I nformaton in this datashe&@ueirsdgpgeadiRtFc t denhhéeGuerrilla RF, Inc.

This datasheet, including the informaton containedeisned tf,ori si npfroorvmadteodn abl
only by the customer. Guerrilla RF assumes no respotnaseidbihleirteyi nf.orl nefrorromast
is believed to be accurate and reliable, however ngment espopat ént sfyoriso
third partes, resultng from its use. Guerrilla RFpadsuames pooduabiilntgr
informaton provided hereunder, including the sal e, rdamsegrriiadlugs.on, reprodu
No |icense, whether express, implied, by estoppel ,udply oipmpltiycatfoGuer roth
third party, including without | imitaton, patentsesepademy Gueghtisl,| @ oRKFr
Al l informaton herein, product s, product informatonbidygtawshbdeus, ndandeda
reserves the right to change component circuitry, r éangortnteen.d eGlu earprpillilcaa tRof
change its datasheet, product informaton, document amenwi phoduchetceer Gu
makes no commitment to update any materials or informdtldn esnd oshaltlhehaw
arising from any future changes.

GUERRI LLA RF | NFORMATI ON, PRODUCTS, PRODUCT | NFORMATI GAS ¢ADSDT A8 HEHEUS AWAL
RANTY OF ANY KIND, WHETHER EXPRESS, I MPLI ED, STATUTORY, OR OGRMEBWLSEY, I
PERFORMANCE, QUAIFIRTWGEMEMNON OF ANY | NTELLECTUAL PROPERTY RI GHT; . AGUERUCH
RI'LLA RF DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THESBMHEBGRMATI
RI ALS. GUERRILLA RF SHALL NOT BE LI ABLE FOR ANY DAMAGES, UN®Y UDORGCBNSE
QUENTI AL DAMAGES, I NCLUDI NG WI THOUT LI MI TATI ON, LOST REVENUESRNFOR-OST P
MATI ON, WHETHER OR NOT THE RECI PI ENT OF MATERI ALS HAS BEEN ADVI SED OF T

Customers are solely responsible foR tphreidrucuse amfd Guerlriiclaltao nBF op® d chu omasy

published specifcatons, either intentonally or agukbi skedl paonamdesi gnode
tons. Customers should include design and operatng albhi ¢e¢éguards espomisnibmi
tons assistance, customer product design, or damage d®t athegd emguwhb Ipimemead r |

or parameters.
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