NJG1150UA2

GNSS LOW NOISE AMPLIFIER

Hl GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJG1150UAZ2 is a low noise amplifier GaAs MMIC designed for GNSS

(Global Navigation Satellite Systems). ~

The NJG1150UA2 is featured low noise figure and low distortion, and ' ﬁ
operates from 1.5V to 3.3V single voltage. The NJG1150UA2 has stand-by
mode to save the supply current, has the on-chip ESD protection devices.

The NJG1150UA2 achieves very small mounting area by only two external NJG1150UA2
components and very small package that is lead-free and halogen-free 6-pin

EPFFP6-A2 package.

H APPLICATIONS

GNSS applications, like GPS, Galileo, GLONASS and COMPASS.
H FEATURES

@ Low supply voltage 1.8/ 2.8V typ.

® Low current consumption 4.2 /49mAtyp. @Vpp=1.8/2.8V, Ve =1.8V

0.1uA typ. @Vpp=1.8/ 2.8V, V1 =0V (Stand-by mode)

@ High gain 16.0dB typ. @Vpp=1.8/ 2.8V, Vc1.=1.8V, f=1575MHz

® Low noise figure 0.6dB typ. @Vpp=1.8/ 2.8V, Vc1.=1.8V, f=1575MHz

@ High input IP3 -1/+1dBm typ. @Vpp=1.8/2.8V, Vc1.=1.8V, f=1575+1575.1MHz

@ High out of band input IP3 +5/+6dBm typ. @Vpp=1.8/ 2.8V, Vc1.=1.8V, f=1712.7+1850MHz

® Small package EPFFP6-A2 (Package size: 1.0mmx1.0mmx0.37mm typ.)

® RoHS compliant and Halogen Free

® MSL1
Hl PIN CONFIGURATION

(Top View)
GND 5
6 4
h Pin connection
VCTL g VDD 1 RFIN
2. GND

1Pin INDEX 3. RFOUT
'—|f—' 4.VDD
N 5. GND
T~ ‘ 6. VCTL
RFIN RFOUT

1 |—"|”_||_3

GND

B TRUTH TABLE

‘H'=Ven(H), "L=Ven(L)
VCTL LNA Mode

H Active mode

L Stand-by mode

Note: Specifications and description listed in this datasheet are subject to change without notice.
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NJG1150UA2

B ABSOLUTE MAXIMUM RATINGS

T,=+25°C, Z,=72,=50Q

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Supply voltage Vb 5.0 V
Control voltage Vero 5.0 V
Input power PN Vpp=2.8V +15 dBm
Power dissipation Pp ?1?1*2::5;1 ngmwr:;] t_rhir=o1u590rl-(r:10Ie 590 mwW
Operating temperature Topr -40~+85 °C
Storage temperature Tstg -55~+150 °C

Bl ELECTRICAL CHARACTERISTICS 1 (DC)

General conditions: T,=+25°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vbp 15 - 3.3 Vv
Control Voltage (High) Vern 1.5 1.8 3.3 \Y
Control Voltage (Low) Ver 0 0 0.3 \Y
Supply Current1 lop1 C‘D:gf;_g‘\‘/”d\zn: LBy ; 49 8.0 mA
Supply Current2 Ibp2 CE:Z?.?\Zd\ZTLﬂ 8V - 4.2 7.0 mA
Supply Current3 Iobs \S;La;:dz%{/m\;)gf:ov ; 0.1 3.0 uA
Supply Current4 Iop4 \S/Lat)rg'.%{/?q\fg?’:ov - 0.1 3.0 uA
Control Current leTL Ver=1.8V - 5.0 12.0 MA
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B ELECTRICAL CHARACTERISTICS 2 (RF)

General conditions: Vpp=2.8V, V1. -1.8V, fre=1555~1610MHz, T,=+25°C, Z

NJG1150UA2

=Z,=50Q), with application circuit1

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
. . . Exclude PCB and connector
Small Signal Gain1 Gain1 Losses (0.17dB) 145 ]| 16.0 | 17.0 dB
. . Exclude PCB and connector
Noise Figure1 NF1 Losses (0.08dB) - 0.6 0.9 dB
Input Power at 1dB Gain
Compression Point1 P-10s (IN)1 120 -7.0 ) dBm
Input 3rd Order f1=frg, f2=f1+/- 1MHz,
Intercept Point1 IP3_1 | pin=-30dBm 1.0 [ +1.0 ) dBm
Out of Band Input 3rd Order f1=1712.7MHz Pin =-20dBm,
Intercept Point1 IP3_OB1 | ¢ _1850MHz Pin =-65dBm | *20 | *60| - | dBm
Input jammer tone:
700MHz Harmonic1 2fo1 787.76MHz at —25dBm - -45.0 - dBm
Measure the harmonic tone
at 1575.52MHz
RF IN VSWR1 VSWRI1 - 1.9 2.4 -
RF OUT VSWR1 VSWRo1 - 1.8 2.3 -

l ELECTRICAL CHARACTERISTICS 3 (RF)

General conditions: Vpp=1.8V, Vc11=1.8V, frRe=1555~1610MHz, T,=+25°C, Z

=Z,=50Q, with application circuit2

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
. . . Exclude PCB and connector
Small Signal Gain2 Gain2 Losses (0.17dB) 14.0 | 16.0 | 17.0 dB
. . Exclude PCB and connector
Noise Figure2 NF2 Losses (0.08dB) - 06 | 0.95 dB
Input Power at 1dB Gain
Compression Point2 P-14s (IN)2 140 90 ) dBm
Input 3rd Order f1=fre f2=f1+/- 1MHz,
Intercept Point2 IP3_2 | pin=-30dBm 6.0 [ -10 ) dBm
Out of Band Input 3rd Order f1=1712.7MHz Pin =-20dBm,
Intercept Point2 IP3_OB2 f,=1850MHz Pin =-65dBm 1.0 ] +5.0 ) dBm
Input jammer tone:
700MHz Harmonic2 ofop | [87-76MHz at —25dBm - |-450| - | dBm
Measure the harmonic tone
at 1575.52MHz
RF IN VSWR2 VSWRi2 - 1.9 2.6 -
RF OUT VSWR2 VSWRo02 - 1.8 25 -
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NJG1150UA2

H TERMINAL INFORMATION

No. SYMBOL DESCRIPTION
RF input terminal. This terminal requires only a matching inductor L1, and does
1 RFIN ! ) .
not require DC blocking capacitor.
Ground terminal. This terminal should be connected to the ground plane as
2 GND .
close as possible for excellent RF performance.
3 RFOUT RF output terminal. This terminal requires no DC blocking capacitor since this
IC has internal output matching circuit including DC blocking capacitor.
4 VDD Supply voltage terminal. Please connect bypass capacitor C1 with ground as
close as possible.
Ground terminal. This terminal should be connected to the ground plane as
5 GND :
close as possible for excellent RF performance.
6 VCTL Control voltage terminal.
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NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: Vpp=2.8V, Vc1.=1.8V, Ta=25°C, Z;=Z,=50Q2, with application circuit1

S dB- REF B dB

:-9.7733dB 1.675

BBE GHx

22 Loo

S dB-

:-11.817dB  1.675 BEE OHx

BTART .BEE BEE BEA GHz

S11, S22

STOF 3.85F A4 888 GH=

21,0685

1 .s?issgﬁm

/
7

J

P

T

21,6795 1.575 BBA BBA OHz

ETART

B BEA BEE GHz

STOP D.858 586 938 GHz

VSWRI, VSWRo

S dB- REF B dB

4B 1.E7E

BBE GHx

G dB- FEF B dB

11,792 dB 1 .E7E BEE BEE GHz

i

ETART

b5 Baa

STOR 26,808 358 356 OHz

S11, S22 (50M~20GHz)

CHL M kmem

110126 aB
1.EGEEE GHz

3:-8.845E 4B
1.E1EEE GHx

CHZ Markars

3:-11FE24B
181080 GHz

CHL Mur kmrm
1:13@sT
1.EG5EE GHz

ERE-%E-1-1)
1.61EEE CHe

CHZ Markers

1: 16412
1.55568 GHz
317482
1.61008 @Hz

21 LOG E dBE- REF B dB :16.368 dB 1.E75 B3
"w
[ ]
13
L
'
-
oo "‘—--_,_
"4
, "‘—-—__,_
BTART .BEA B8 BEAA GH=x BTOR 3.568 886 946 GHzx
S21, S12
Ei1 i UFs 2:83.877 o Z8.E27 & 2.8927 nH 1.E7E EES BEE GH=
L
22 i UFs 2:39.892 o -7, 7sd o 13.88ERF 1.E7E BEE CH=
BTART .BES BAA BEA OH= STOR 3.068 A4B @86 OHz
Zin, Zout
21 LOG & dBs REF B 4B 116.459 dB 1.575 BBG BBE GHz
L
7
12 Log 5 dB- REF B dB i-24.91d dB 1.E75 BBE BBE GH=

-

et

f
I
|
[

BTART

New Japan Radio Co. L2

.BEA BEA BEA GH=

STOF 25,856 886 A58 GHz

S21, S$12 (60M~20GHz)

CHL Murkmr=

1:15524 aB
1.EGEEE GHz

3:15.888 dB
1.61@68 GHx

CHZ Markars

1:-24.93E dB
1.555B8 GHz

3:-ZS0=0 aB
161008 GHz

CHL Markera
1718380
92,590 &
1.555B8 GHz

1.51@68 GHz

CHZ Markera

13480

-E.8ESE 0
1.EGEEE GHz
3:73304 00

lB.72ae 0
1.518B8 GHz




NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: Vpp=2.8V, Vc1.=1.8V, Ta=25°C, Z;=Z,=50Q2, with application circuit1
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NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: Vpp=2.8V, Vc1.=1.8V, Z:=2=50Q, with application circuit1
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NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: Vpp=2.8V, Vc1.=1.8V, Z:=2=50Q, with application circuit1

k factor vs. frequency

VSWR vs. Temperature
(Vop=2.8V, VcrL=1.8V, f=1575MHz) (Vbp=2.8V, Vcr=1.8V)
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NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: V¢ =1.8V, Ta=25°C, Z;=2=50Q), with application circuit1
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NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: Vpp=1.8V, Vc1.=1.8V, Ta=25°C, Z;=Z,=50Q2, with application circuit2
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NJG1150UA2

B ELECTRICAL CHARACTERISTICS
Conditions: Vpp=1.8V, Vc1.=1.8V, Ta=25°C, Z;=Z,=50Q2, with application circuit2

Pout vs. Pin Gain, Iop vs. Pin
(Vop=1.8V, Vc1L=1.8V, f=1575MHz) (Vobbp=1.8V, VcrL=1.8V, f=1575MHz)
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NJG1150UA2

H APPLICATION CIRCUIT1 (Vpp=2.8V)

(Top View)
GND
Ve 5 5 4 \80
5 !
VCTL VDD C1
= 1000pF
e @
1 5nH RFIN 17 RFOUT
RF IN C—T— 1 H{I— 3 —© RFOUT
GND 2
Parts list
Parts ID Manufacture
L1 LQW15A Series (MURATA)
C1 GRMO3 Series (MURATA)
Hl APPLICATION CIRCUIT2 (Vpp=1.8V)
(Top View)
GND
VCTL 6 5 4 \8D
5 !
VCTL VDD C1
= 1000pF
| (@
1 3nH RFIN 17 RFOUT
RF IN O—T— 1 —— 3 —© RFOUT
GND 2
Parts list
Parts ID Manufacture
L1 LQW15A Series (MURATA)
C1 GRMO03 Series (MURATA)
New Japan Radio Co.Lid.
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NJG1150UA2

H EVALUATION BOARD
(Top View)

PCB (FR-4):
t=0.2mm
MICROSTRIP LINE WIDTH
=0.4mm (Z,=50Q2)
PCB SIZE
=14.0mm x 14.0mm

L]
(J
(
\‘\__
—
o
o
!
=

<PCB LAYOUT GUIDELINE>

o] = e

pe] B PKG Terminal
PKG Outline
@ GND Via Hole

[ ] Diameter: ¢= 0.4mm
PRECAUTIONS

¢ Please layout ground pattern under this IC in order not to couple with terminal RFIN and RFOUT.

¢ 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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NJG1150UA2

B RECOMMENDED FOOTPRINT PATTERN (EPFFP6-A2 PACKAGE Reference)

:Land Package: 1.0 x 1.0mm
W : Mask (Open area) *Metal mask thickness: 100um Pin pitch: 0.4mm

| ] : Resist (Open area)

0.3 0
0.2
Q|
S
(=]
[=)
o]
N
o
+
(=]
0.28 0.1 0.08
0.38 0.2
New Japan Radio Co.Lid.
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NJG1150UA2

APPLICATION NOTE FOR SMALLER MOUNTING AREA (using MLGO603P Series

inductor)

This application note shows an example in order to achieve smaller mounting area using smaller size
external inductor L1. MLGO603P (TDK-EPC) Series inductor is used for this application. The example of
electrical characteristics are shown as follows:

B ELECTRICAL CHARACTERISTICS 4 (DC)

General conditions: T,=+25°C

PARAMETER SYMBOL CONDITIONS MEASURED DATA | UNITS
Supply Voltage Vb 28/1.8 V
Control Voltage (High) Verum) 1.8 \Y
Control Voltage (Low) Vet 0 V
Supply Current1 Ibp1 ngzg_gad\znﬂ 8V 5.04 mA
Supply Current2 Iopa ngi‘jg‘\‘zd\j’(’mz By 433 mA
Supply Current3 Ippa \S/Liig_%x/?q\/ocif’:()v 0.1 MA
Supply Current4 lopa \S;Lat)r‘:ﬁ%{/m\?g‘fzov 0.1 uA
Control Current leTl Ve =1.8V 6.0 MA

B ELECTRICAL CHARACTERISTICS 5 (RF)

General conditions: Vpp=2.8V, Vc11-1.8V, frRp=1555~1610MHz, T,=+25°C, Z

=Z,=50Q), with application circuit3

PARAMETER SYMBOL CONDITIONS MEASURED DATA | UNITS
Small Signal Gain5 Gains EXC'“de PCB and connector 15.3~15.7 dB
osses
Noise Figure5 NF5 | EXClude PCB and connector 0.80~0.84 dB
osses
Input Power at 1dB Gain -
Compression Point5 P-1a8 (IN) -8.6~-6.6 dBm
Input 3rd Order f1=frg f2=f1+/- 1MHz, -
Intercept Point5 P35 Pin=-30dBm *0.2~+1.5 dBm
Out of Band Input 3rd .
f1=1712.7MHz Pin =-20dBm,
Order ' IIP3_OB5 f,=1850MHz Pin =-65dBm +4.3 dBm
Intercept Point5
Input jammer tone:
700MHz Harmonic5 ofo5 | 787-76MHz at -25dBm 44.8 dBm
Measure the harmonic tone
at 1575.52MHz
RF IN VSWR5 VSWRI5 1.54~1.60 -
RF OUT VSWR5 VSWRo05 1.54~1.69 -
New Japan Radio Co.Lid.

-15-



NJG1150UA2

M ELECTRICAL CHARACTERISTICS 6 (RF)
General conditions: Vpp=1.8V, Vc1.-1.8V, frRe=1555~1610MHz, T,=+25°C, Z;=Z,=50Q), with application circuit3

PARAMETER SYMBOL CONDITIONS MEASURED DATA | UNITS
Small Signal Gainé Gaing | Fxclude PCB and connector 14.9~15.4 dB
osses
Noise Figure6 NF6 | Cxelude PCB and connector 0.77~0.83 dB
0sses
Input Power at 1dB Gain -
Compression Point6 P-148 (IN)6 -10.5~-10.0 dBm
Input 3rd Order f1=frg, f2=f1+/- 1MHz, -
Intercept Point6 IP3_6 Pin=-30dBm *0.5~+1.2 dBm
Out of Band Input 3rd .
f;=1712.7MHz Pin =-20dBm,
Order . IIP3_OB6 f,=1850MHz Pin =-65dBm +5.8 dBm
Intercept Point6
Input jammer tone:
700MHz Harmonic6 ofos | /87-76MHz at -25dBm 455 dBm
Measure the harmonic tone
at 1575.52MHz
RF IN VSWR6 VSWRIi6 1.67~1.78 -
RF OUT VSWR6 VSWRo06 1.87~2.11 -
New Japan Radio Co.Lid.
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B APPLICATION CIRCUIT3 (Using MLGO0603P Series inductor)

NJG1150UA2

(Top View)
GND
VCTL 6 5 4 \SD
VCTL VDD C1
= 1000pF
gl |@
13nH RFIN 17 RFOUT
RF IN ©——| 1 L {—| 3 —© RFOUT
GND 2
Parts list
Parts ID Manufacture
L1 MLGO0603P (TDK-EPC)
C1 GRMO3 Series (MURATA)
Hl EVALUATION BOARD (Using MLG0603P Series)
(Top View)
| W | L W
3 VC O VD [
O / \ ()
CJ Vero i\\ /J Voo J
O O O] o PCB (FR-4):
3 ‘ o A t=0.2mm
“ o0 e o o H v '} e 0o 0 0 o MICROSTRIP LINE WIDTH
= = O =0.4mm (Z,=5002)
RFIN v Opfe RF OUT PCB SIZE
[ s 3 | =14.0mm x 14.0mm
A
=
0 0) O ° 0) 0) )
1 Pin INDEX
() o O () O O) (]
e o o @ B
B el 1150 _1
L L o ! | = —
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NJG1150UA2

H NOISE FIGURE MEASUREMENT BLOCK DIAGRAM

Measuring instruments
NF Analyzer : Agilent N8973A
Noise Source : Agilent 346A

Setting the NF analyzer
Measurement mode form

Device under test : Amplifier
System downconverter : off
Mode setup form

Sideband :LSB
Averages : 16
Average mode : Point
Bandwidth : 4MHz
Loss comp . off
Tcold : setting the temperature of noise source (303.15K)
NF Analyzer
(Agilent N8973A)
Preamplifier
NJG1145UA2
Gain 15dB
Noise Source NF 1.5dB
(Agilent 346A) * Preamplifier is used to improve NF
—E:n] —O ONoise Source measurement accuracy.
Input (50%) Drive Output * Noise source, preamplifier and NF

analyzer are connected directly.

Calibration setup

NF Analyzer
(Agilent N8973A)
Preamplifier
NJG1145UA2
Gain 15dB
Noise Source NF 1.5dB
(Agilent 346A) * Noise source, DUT, preamplifier
m DUT L0 O Noise Source and NF analyzer are connected
N out Input (50Q) Drive Output directly.

Measurement Setup

New Japan Radio Co. L2
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NJG1150UA2

Bl PACKAGE OUTLINE (EPFFP6-A2)

1.0+0. 05
i 0.1000( 5| B |

1. 0+0.05

Sl oo 5 | a |

: Pt

A B

L|E| D.DElE—

]

0.3740.02

0. 023

=
= .
4+ (Min 0_15
L 7]
- (=
= o 0.240.10
E = =
B + 2
=
R
Unit mm
g Substrate :FR4
e RLE: 005 Terminal treat :Au
- o010 " W X L .
3 : 2H 0.05(M) 5 | AB Molding material : Epoxy resin
= i 4 " Weight (typ.) :0.855mg
Cautions on using this product [CAUTION] i
This product contains Gallium-Arsenide (GaAs) which is a harmful material. ;R‘Zﬁ?gﬂﬂf:ﬂg;‘jo%"twlfhiiﬂa;’g;zj;fa‘:ﬁ;’;
e Do NOT eat or put into mouth. as regards either mistakes or omissions.
» Do NOT dispose in fire or break up this product. Ihe application circuits in this databook are
. . ) escribed only to show representative usages of
e Do NOT chemically make gas or powder with this product. the product and not intended for the guarantee or
» To waste this product, please obey the relating law of your country. Pe:tnission of any right including the industrial
rights.
This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle
with care to avoid these damages.

New Japan Radio Co. L2
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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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