NJG1173UX2

Low Noise Amplifier with Bypass for LTE

B GENERAL DESCRIPTION B PACKAGE OUTLINE

NJG1173UX2 is low noise amplifier with bypass switch for LTE,
which covers frequency from 3300MHz to 3800MHz.

NJG1173UX2 is able to select LNA active mode or bypass mode
by low control voltage. This LNA achieves low noise figure and high
linearity.

Integrated ESD protection device on each port achieves
excellent ESD robustness. NJG1173UX2

A very small and ultra-thin package EPFFP6-X2 is adopted.

B APPLICATIONS
LTE receive application
WiIMAX 3.5GHz receive application
RF front-end modules, smartphones, data cards and others mobile application

B FEATURES
@ Operating frequencies 3300MHz to 3800MHz
@ Low control voltage 1.3V to 5.5V
@ Low current consumption 5.0/3.5mA typ. @ Vpp=2.8/1.8V
® High Gain 13.5dB typ. @Vpp=2.8V fre=3500MHz
® Low Noise figure 1.0dB typ. @Vpp=2.8V frr=3500MHz
@ High 1IP3 +5.0dBm typ. @Vpp=2.8V, frr=3500MHz+3510MHz
@ Insertion loss in bypass mode 3.5dB typ. @Vpp=2.8V, frRr=3500MHz
@ Ultra-small package size EPFFP6-X2 (1.1mm x 0.7mm x 0.37mm typ.)

® RoHS compliant and Halogen Free, MSL1

B PIN CONFIGURATION

(Top view)
h s
oo RFoUT Pin Connection
—~o— 1. GND
- Voo 2.VvDD
5 F—l{;i 2 3. RFOUT
1 Pin INDEX 4. GND
u/ — 5. RFIN
E— o ,],_E 6. VCTL
Circuit

B TRUTH TABLE
“H”:VCTL(H), “L”:VCTL(L)

Vet Mode
L Bypass mode
H LNA active mode

Note: Specifications and description listed in this datasheet are subject to change without notice
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NJG1173UX2

B ABSOLUTE MAXIMUM RATINGS
General condition: T,=+25°C, Z.,=7Z,=50Q

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
Operating voltage Vbp 6.0 \Y
Control voltage Vet 6.0 \Y
Input power Pin Vpp=2.8V +15 dBm

4-layer FR4 PCB with through-hole

Power dissipation Po (101.5x114.3mm), T=150°C 430 mw
Operating temperature Topr -40 to +105 °C
Storage temperature Tstq -55 to +150 °C

B ELECTRICAL CHARACTERISTICS 1 (DC)
General condition: T,=+25°C

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating voltage Vop 1.5 - 5.5 \%
Control voltage (High) Ver(H) 1.3 1.8 5.5 \%
Control voltage (Low) Ver(L) 0 0 0.3 \Y
Operating current 1 lppl \SEDSZFEV Ver=1.8V - 50 8.0 mA
Operating current 2 Ipp2 \SEDSF;V Ver=1.8V - 3.5 7.0 mA
Operating current 3 lop3 \SEDSZFEV Ver =0V - 15 60 A
Operating current 4 lpp4 \SEDSF;V Ver =0V - 10 60 pA
Control current leTL RF OFF, Vc1.=1.8V - 7 20 pA
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NJG1173UX2

Bl ELECTRICAL CHARACTERISTICS 2 (LNA active mode)
General Condition: Vpp=2.8V, Vc1.=1.8V, frpg=3500MHz, T,=+25°C, Z:=2,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB
Small signal gainl Gainl & connector losses(0.32dB) 11.0 13.5 16.0 dB
L Exclude PCB
Noise figurel NF1 & connector losses(0.14dB) - 1.0 1.6 dB
Input power at 1dB i
gain compression P 11d(li§|N) -13.0 | -10.0 - dBm
pointl(1)
Input 3rd order f1=frg, f2= fre+10MHz, i i
intercept point1(1) IP3_1(1) Pin=-28dBm 2.0 +5.0 dBm
Gain settlin Bypass to LNA active mode
imel() 9 Ts1(1) | To be within 1 dB - 1.0 | 25 us
of the final gain
Gain settlin LNA active to Bypass mode
imel(2) 9 Ts1(2) | To be within 1 dB - 08 | 25 us
of the final insertion loss
RF IN :
Return loss1(1) RLi1(1) 5.0 9.0 - dB
RF OUT RLo1(1) 10.0 15.0 - dB

Return loss1(1)

B ELECTRICAL CHARACTERISTICS 3 (Bypass mode)
General Condition: Vpp=2.8V, V1 =0V, frRe=3500MHz, T,=+25°C, Z,=7,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Exclude PCB
Insertion Loss1 Lossl & connector losses(0.32d8B) - 3.5 5.0 dB
Input power at 1dB i
Compression P 1ld(§§|N) -1.0 | +10.0 - dBm
pointl(2)
Input 3rd order f1=fgrg, f2=fre+10MHzZ, i
intercept point1(2) IP3_1(2) Pin=-10dBm +9.0 | +18.0 dBm
RF IN :
Return loss1(2) RLi1(2) 5.0 7.0 - dB
RF OUT
Return loss1(2) RLo1(2) 4.0 6.0 - dB
New Japan Radio Co.Ltd.




NJG1173UX2

Bl ELECTRICAL CHARACTERISTICS 4 (LNA active mode)
General Condition: Vpp=1.8V, Vc1.=1.8V, frg=3500MHz, T,=+25°C, Z:=2,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB
Small signal gain2 Gain2 & connector losses(0.32dB) - 12.0 - dB
L Exclude PCB
Noise figure2 NF2 & connector losses(0.14dB) i 1.3 i dB
Input power at 1dB i
gain compression P 12d(li§|N) - -12.0 - dBm
point2(1)
Input 3rd order f1=frg, f2= fret+10MHz, i i
intercept point2(1) IP3_2(1) Pn=-28dBm 0 dBm
. . Bypass to LNA active mode
Gain settling Ts2(1) | To be within 1 dB i 2.0 i us
Time2(1) . i
of the final gain
Gain settlin LNA active to Bypass mode
. 9 Ts2(2) | To be within 1 dB - 0.8 - us
Time2(2) Lo .
of the final insertion loss
RF IN :
Return loss2(1) RLi2(1) i 8.0 i dB
RF OUT RLo2(1) - 15.0 - dB

Return loss2(1)

B ELECTRICAL CHARACTERISTICS 5 (Bypass mode)
General Condition: Vpp=1.8V, V1 =0V, frRe=3500MHz, T,=+25°C, Z,=7,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Exclude PCB
Insertion Loss2 Loss2 & connector losses(0.32d8B) - 3.5 - dB
Input power at 1dB i
compression P 12d(|2§|N) - +9.0 - dBm
Point2(2)
Input 3rd order 1=fre, f2=fre+10MHzZ, i i
intercept point2(2) 1P3_2(2) Pn=-10dBm +17.0 dBm
RF IN :
Return loss2(2) RLi2(2) - 7.0 - dB
RF OUT
Return loss2(2) RL02(2) - 6.0 - dB
New Japan Radio Co.Ltd.




NJG1173UX2

B TERMINAL INFORMATION

No. SYMBOL DESCRIPTION
Ground terminal. This terminal should be connected to the ground plane as
1 GND .
close as possible for excellent RF performance.
5 VDD Supply voltage terminal. Please connect bypass capacitor C1 with ground
as close as possible.
3 REOUT RF output terminal. This terminal requires no DC blocking capacitor since
this IC has internal output matching circuit including DC blocking capacitor.
Ground terminal. This terminal should be connected to the ground plane as
4 GND .
close as possible for excellent RF performance.
RF input terminal. This terminal requires only a matching inductor L1, and
5 RFIN . . .
does not require DC blocking capacitor.
6 VCTL Control voltage terminal.
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B ELECTRICAL CHARACTERISTICS (LNA active mode)
Conditions: Vpp=2.8V, Vc1.=1.8V, frr=3500MHz, T,=+25°C, Z;:=Z,=50Q, with application circuit

Gain, NF vs. frequency

(Vpp=2.8V, Ve =1.8V)

NJG1173UX2

Gain, Ipp vs. Pin

(Vpp=2.8V, Vr=1.8V, f=3500MHz)

frequency (MHz)

New Japan Radio Co. L2
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NJG1173UX2

B ELECTRICAL CHARACTERISTICS (LNA active mode)
Conditions: Vpp=2.8V, Vc1.=1.8V, fre=50MHz to 6000MHz, T,=+25°C, Z;=2,=50Q), with application circuit
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NJG1173UX2

B ELECTRICAL CHARACTERISTICS (Bypass mode)
Conditions: Vpp=2.8V, V1 =0V, frRe=3500MHz, T,=+25°C, Z;=2,=50Q, with application circuit
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NJG1173UX2

B ELECTRICAL CHARACTERISTICS (Bypass mode)
Conditions: Vpp=2.8V, V1 =0V, frRrk=50MHz to 6000MHz, T,=+25°C, Z;=2,=50Q2, with application circuit
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NJG1173UX2

B APPLICATION CIRCUIT

(TOP VIEW)

GND

RFIN

o

F—oo——e

VCTL

— 3 9 RF OUT

RFOUT

VDD

; C1 Yo
I

| —1PinINDEX

Logic,
O—— 6 [ Bias 1
Ven Circuit Jn_ _;-L
Parts list
Parts ID Value Manufacture
LQW15AN_00 Series
L1 2.9nH (MURATA)
GRMO03 Series
C1l 1000pF (MURATA)
New Japan Radio Co.Ltd.

-10 -



NJG1173UX2

B MEASUREMENT BLOCK DIAGRAM

Measuring instruments

NF Analyz
Noise Sou

er
rce

: Keysight N8975A
: Keysight 346A

Setting the NF analyzer

Measurement mode form

Device under test

: Amplifier

System downconverter : off
Mode setup form

Sideb
Averages

and

Average mode
Bandwidth
Loss comp

Tcold

Noise Source
(Keysight 346A)

Preamplifier
AVAGO
VMMK-2103
Gain 11.5dB

NF 2.0dB

. LSB
116

: Point
: 4MHz
. off

: setting the temperature of noise source (305.15K)

NF Analyzer

(Keysight N8975A)

— {1

ONoise Source

Input (50Q) Drive Output
Calibration setup
NF Analyzer
(Keysight N8975A)
Preamplifier
AVAGO
VMMK-2103
Gain 11.5dB
Noise Source NF 2.0dB
(Keysight 346A)
DUT [
—  H o son) ] Noise Source
Measurement Setup
New Japan Radio Co.Ltd.

* Preamplifier is used to improve NF
measurement accuracy.
* Noise source, preamplifier and NF

analyzer are connected directly.

* Noise source, DUT, preamplifier
and NF analyzer are connected

directly.
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NJG1173UX2

B EVALUATION BOARD

(Top View)
LTE 5 5 5 5 ﬂ
uxz I I

RE IN ouT

PCB Information
Substrate: FR-4
Thickness: 0.2mm
Microstrip line width: 0.4mm (Z,=50Q)
Size: 14.0mm x 14.0mm

Ve o . VD

VCTL VDD

< PCB LAYOUT GUIDELINE>

[ ] rcB

PKG Terminal
N PKG Outline
I @ GND via Hole

Diameter ¢= 0.2mm

PRECAUTIONS
¢ All external parts should be placed as close as possible to the IC.
e For good RF performance, all GND terminals must be connected to PCB ground plane of

substrate, and via-holes for GND should be placed near the IC.

New Japan Radio Co. L2
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NJG1173UX2

B RECOMMENDED FOOTPRINT PATTERN (EPFFP6-X2 PACKAGE)

Package: 1.1mm x 0.7mm [l :Land

Pin pitch: 0.4mm : Mask (Open area) *Metal mask thickness: 100um

: Resist (Open area)

0./
04 Unit > mm

N
Y f \\
. NN \\ I
— N N
M~ —
U N
~ Y &= |+ =
\\ \\\ \\\ ¢ -
L I \\\\\\\\\1 \\\\\\\\\ H— -
— L\ \\\;;‘ \\\\ix\\;j U
S
r—D ¢\ X
N 2 \:

20

0.7¢(PKG Ling)
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NJG1173UX2

B PACKAGE OUTLINE (EPFFP6-X2)

1.1+0.05

TOP VIEW

I
I
0.7+0.05

o
o
F
SIDE VIEW
=
=}
Lo
o™N
o
=)
[T
BOTTOM VIEW <
o
B +
o™N
S| C0.05
[:l D < Unit s mm
— [ ‘_—_] S Substrate : FR4
— Terminal treat  : Ni/Pd/Au
Molding material : Epoxy resin
0.4 Weight (typ.) :0.7mg
0.2+0.05
(& [0.05@][S[AB |
Cautions on using this product [CAUTION] '
This product contains Gallium-Arsenide (GaAs) which is a harmful material. The specifications on this databook
« Do NOT eat or put into mouth are only given for information, without
. L ) . any guarantee as regards either
e Do NOT dispose in fire or break up this product. mistakes or omissions.
e Do NOT chemically make gas or powder with this product. The application circuits in this
e To waste this product, please obey the relating law of your country. databook are described only to show
representative usages of the product
] ] ] . ] . and not intended for the guarantee or
This product may be damaged with electric static discharge (ESD) or spike voltage. Please permission of any right including the
handle with care to avoid these damages. industrial riahts.

New Japan Radio Co. L2
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

NJR:
NJG1173UX2-TE1



https://www.mouser.com/njr
https://www.mouser.com/access/?pn=NJG1173UX2-TE1

T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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