NJG1108HAS

GPS LOW NOISE AMPLIFIER GaAs MMIC

B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJG1108HAS is a low noise amplifier GaAs MMIC designed for
GPS. This amplifier provides low noise figure, high gain and high IP3
operated by single low positive power supply. This IC has the function \0/
of Stand-by mode. This amplifier can be tuned to wide frequency point N
(1.5GHz~2.7GHz) by changing the external matching components.
An ultra-small and ultra-thin package of the USB6-A8 is adopted. NJG1108HAS8
B FEATURES
@® Low voltage operation +2.7V typ.
@ Low current consumption 2.0mA typ. @Vc1=1.85V
1uA typ @VCTL:OV
@® High gain 19dB typ. @V =1.85V, f=1.575GHz
@ Low noise figure 1.0dB typ. @Vcr=1.85V, f=1.575GHz
@ Input power at 1dB gain compression point -15.0dBm typ. @Vc7.=1.85V, f=1.575GHz
@ High input IP3 0dBm typ. @Vcr=1.85V, f=1.575+1.5751GHz
@ Ultra-small and ultra-thin package USB6-A8 (Package size: 1.0x1.2x0.38mm)

B PIN CONFIGURATION

(Top View)
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BTRUTH TABLE

“H”:VCTL(H)v “L":VCTL(L)

Vet LNA Mode
H Active Mode
L Sleep Mode

Note: Specifications and description listed in this datasheet are subject to change without notice.
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NJG1108HAS

BABSOLUTE MAXIMUM RATINGS

Ta=+25°C, Z=7=500hm

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
Drain Voltage Vb 5.0 V
Inverter voltage Vinv 5.0 V
Control voltage Vet 5.0 V
Input power Pin Vpp=2.7V +15 dBm
Power dissipation Pp On PCB board, Tjmax=150°C 150 mw
Operating temperature Topr -40~+85 °C
Storage temperature Tstg -55~+150 °C

BELECTRICAL CHARACTERISTICS 1

GENERAL CONDITIONS: Vpp=V\n=2.7V, T,=+25°C, Z;=Z=500hm, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating voltage Vbp 2.5 2.7 3.5 V
Inverter supply voltage Viny 2.5 2.7 3.5 \%
Control voltage (High) Veri(H) 1.5 1.85 Vinv+0.3 V
Control voltage (Low) Ver(L) 0 0 0.3 \%
&%fi:/agir,\‘/?o‘é‘grgl‘__tlolzlz) ol | RF OFF, Ve, =1.85V i 2.0 3.0 mA
gﬁg;%“&%g;”;g%lzl:) o2 | RF OFF, Ver =0V : 1 5 LA
Inverter currentl Iinvd RF OFF, V1 =1.85V - 30 60 HA
Inverter current2 linv2 RF OFF, Ve =0V - 9 20 HA
Control current leTL RF OFF, Vc1.=1.85V - 6 20 MA
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NJG1108HAS8

BELECTRICAL CHARACTERISTICS 2 (Active Mode)
GENERAL CONDITIONS: Vpp=Vi\=2.7V, Ve =1.85V, fre=1575MHz, T,=+25°C, Z,=Z,=500hm, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Frequency freq 1.57 1.575 1.58 GHz
Small signal gain Gain 17.0 19.0 21.5 dB

L Exclude PCB & connector
Noise figure NF losses (IN: 0.05dB) - 1.0 1.2 dB
Input power at 1dB gain
compression point P-1080) -19.0 -15.0 ) dBm
Input 3rd order f1=frg, f2=fre+100kHz,
intercept point P3 Pin=-34dBm 0 0 i dBm
RF IN VSWR VSWRI - 2.0 25
RF OUT VSWR VSWRo - 15 2.0
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NJG1108HAS

ETERMINAL INFORMATION

No. SYMBOL DESCRIPTION
1 VINV Power supply pin of the inverter circuit.
RF Output and voltage supply pin. External matching circuits and a bypass
2 RFOUT | capacitor is required. L3 is a RF choke inductor. These elements are used as
output matching circuit.
Ground pin. To keep good RF grounding performance, please use multiple via
3 GND . o
holes to connect with ground plane and this pin.)
4 REIN RF input pin. A DC blocking capacitor is not required. An external matching
circuit is required.
Ground pin. To keep good RF grounding performance, please use multiple via
5 GND . 7
holes to connect with ground plane and this pin.)
Control voltage input pin. This control pin is set to high. LNA suffers from
6 VCTL standby state when LNA puts the changeover voltage of "Low" in a state of
movement when the changeover voltage of "High" is put in this terminal.
CAUTION

1) Ground terminal (3, 5) should be connected to the ground plane as low inductance as possible.
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NJG1108HAS8

Bl ELECTRICAL CHARACTERISTICS
(Conditions: Vpp=V\w=2.7V, Ve =1.85V, frp=1575MHz, T,=+25°C, Z,=Z,=500hm, with application circuit)

Pout (dBm)

Noise Figure (dB)

k factor

-10 / ‘
-15 /
20 A

Pout vs. Pin

(fRF=1575MHz)
10

Pout/
] /

7

~P-1dB(IN)=-15.0dBm —]

-25

-40 -30 -20 -10 0 10

Pin (dBm)
NF vs. frequency

4
s (Exclude PCB, Connector Losses)

5

3
25

2
1.5 NF

1 —
0.5

0

15 1.55 1.6 1.65

frequency (GHz)
k factor vs. frequency

20

i V
10 T u

0 5 10 15 20
frequency (GHz)

Gain (dB)

Pout, IM3 (dBm)

24

22

20

18

16

14

12

10

20

-20

-40

-60

-80

-100

Gain, Ipb vs. Pin
(fRF=1575MHz)

8
7
Gain 6
ffffffffffffffffff 5
\ <
: [[5)) 4 é
| N
,‘/\ N~ 3 s
7
-
— ‘ \ )
P-1dB(IN)=-15.0dBm \ 1
| | .
-40 -30 -20 -10 0 10
Pin (dBm)
Pout, IM3 vs. Pin
(fRF=1575+1575.1MHz) !
Pout —
/ —7 e
'/
/
/ :
/ !
./ |
y |
%MS 1
//‘ 11P3=+2.4dBm{—
-40 -30 -20 -10 0 10
Pin (dBm)

New Japan Radio Co. L2




NJG1108HAS

B ELECTRICAL CHARACTERISTICS
(Conditions: Vpp=V\nw=2.7V, Ve =1.85V, frp=1575MHz, T,=+25°C, Z;=Z,=500hm, with application circuit)
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NJG1108HAS8

B ELECTRICAL CHARACTERISTICS
(Conditions: Vpp=V\nw=2.7V, Ve =1.85V, frp=1575MHz, T,=+25°C, Z;=Z,=500hm, with application circuit)
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NJG1108HAS

B ELECTRICAL CHARACTERISTICS
(Conditions: Vpp=V\nw=2.7V, Ve =1.85V, frp=1575MHz, T,=+25°C, Z;=Z,=500hm, with application circuit)
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NJG1108HAS8

B APPLICATION CIRCUIT

(Top View)
GND 3
L2 + L4 c1
10nH REN ROUT | 15nH  100pF
RFIN 4 1, 2 —O RF OUT
L1 L3
s 12nH Voo=2.7V
Bias C2
Circuit 1000pF
GND VINV
Logic _
Jn_ 5 1 Circuit 1 I O V|Nv—2.7V
C3
1000pF
VCTL 6
VCTLZOV or 1.85V
C4
1000pF
Bl TEST PCB LAYOUT
(Top View)
Parts List
O ¢} ¢} o O
@@:? o o Parts ID Notes
°c ° < ° © L1-L4 | MURATA
(LQPO3T series)
° MURATA
c1-c3 (GRMO3 series)
o)
REIN | 1|RF OUT
¢}
¢}
¢}
PCB (FR-4): t=0.2mm
MICROSTRIP LINE WIDTH
o) =0.4mm (Z,=500hm)
o) PCB SIZE=17.0mmx17.0mm




NJG1108HAS

BPACKAGE OUTLINE (USB6-A8)
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TERMINAL TREAT :Au

Substrate ‘FR5
Molding material :Epoxy resin
UNIT ‘mm
WEIGHT :1.1mg
] R
“\ é =

Cautions on using this product
This product contains Gallium-Arsenide (GaAs) which is a harmful material.
e Do NOT eat or put into mouth.
e Do NOT dispose in fire or break up this product.
e Do NOT chemically make gas or powder with this product.
e To waste this product, please obey the relating law of your country.

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.

with care to avoid these damages.

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle

-10 -
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Click to View Pricing, Inventory, Delivery & Lifecycle Information:

NJR:
NJG1108HAS-TE1



http://www.mouser.com/njr
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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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