NJG1116BHB3

2.1GHz Band LNA GaAs MMIC

m GENERAL DESCRIPTION m PACKAGE OUTLINE
NJG1116BHB3 is a LNA IC designed for 2.1GHz band
W-CDMA cellular phone .This IC has the function which
passes LNA, and high gain mode or low gain mode can
be chosen.
An ultra small and ultra thin package of USB8 is adopted.
NJG1116BHB3
mFEATURES
e Low voltage operation +2.7V typ.
e Low current consumption 2.0mAtyp. @V =2.7V
2UA typ @VCTL=OV
e High gain 14.4dB typ. @Vcr=2.7V, fRF =2140MHz
e Low noise figure 1.5dB typ. @Vcr=2.7V, fRF=2140MHz
e Pout at 1dB Gain Compression point -145dBmtyp. @Vcen=2.7V, fRF=2140MHz
+11.0dBmtyp. @Vcr =0V, fRF=2140MHz
e High input IP3 -3dBm typ. @Vcr=2.7V, fRF=2140MHz
+3dBm typ. @Vcr =0V, fRF=2140MHz
e Small package USB8-B3 (Package size: 1.5mmx1.5mmx0.75mm)
mPIN CONFIGURATION

(Top View)
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Pin Connection
1.V

2.GND
3.RFOUT
4.GND
5.RFIN
6.GND

7. Ven

8.GND

Pin INDEX

Note: Specifications and description listed in this catalog are subject to change without prior notice.
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NJG1116BHB3
WV\H
mABSOLUTE MAXIMUM RATINGS

(T.=+25°C, Z=Z=50Q)

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Operating voltage Vbb 5.0 V
Inverter supply voltage Vinv 5.0 V
Control voltage Vet 50 V
Input power Pin Vpp=2.7V +15 dBm
Power dissipation Pp 135 mw
Operating temperature Topr -40~+85 °C
Storage temperature Tsig -55~+125 °C

mELECTRICAL CHARACTERISTICS 1 (DC)
(Vop=Vi=2.7V, T,=+25°C, Z.=Z=50Q)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating voltage Vob 25 2.7 45
Inverter supply voltage Vinv 25 2.7 45 \Y
Control voltage (High) Verm 2.0 27 V0.3 \Y
Control voltage (Low) Very 0 0 0.8 \Y
Operating currentl Iop1 RF OFF, Ve =2.7V - 2.0 2.7 mA
Operating current2 Iop2 RFOFF, Ve =0V - 2 30 UA
Inverter currentl Invi RF OFF, Ve =2.7V - 50 100 uA
Inverter current2 v RF OFF, Ve =0V - 110 200 UA
Control current leto RF OFF, Ve =2.7V - 20 50 UA
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NJG1116BHB3
WV\H

mELECTRICAL CHARACTERISTICS 2 (LNA High Gain Mode)
(Vop=Vi=2.7V, Vcr =2.7V, freq=2140MHz, T,=+25°C, Z;=2=50Q, TEST CIRCUIT)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating frequency freq 2110 2140 | 2170 MHz
Small signal gainl Gainl 13.2 144 15.7 daB
Noise figurel NF1 - 15 19 daB
Pin at 1dB gain

compression pointl Pacsmn 165 | -145 i dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,

intercept point IP3_1 | pin=_36dBm 5 30 i dBm
RF Input VSWR1 VSWR,1 - 17 23 -
RF Output VSWR1 VSWR,1 - 18 26 -

mELECTRICAL CHARACTERISTICS 2 (LNA Low Gain Mode)
(Vop=Vim=2.7V, Vcr =0V, freq=2140MHz, T,=+25°C, Z;=2=50Q, TEST CIRCUIT)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating frequency freq 2110 2140 | 2170 MHz
Small signal gain2 Gain2 -5.0 -4.0 -25 daB
Noise figure2 NF2 - 4.0 5.0 daB
Pin at 1dB gain

compression point2 P s 80 | +11.0 i dBm
Input 3rd order F1=fRF, f2=fRF+100kHz,
intercept point2 P32 | pin=_36dBm -10 30 i dBm
RF Input VSWR2 VSWR,2 - 20 23 -
RF Output VSWR2 VSWR,2 - 15 20 -
New Japan Radio Co.Lid,
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NJG1116BHB3
WV\H
m TERMINAL INFOMATION

No. SYMBOL DESCRIPTION
1 VINV Inverter voltage supplies terminal.
2 GND Ground terminal. (OV)

RF output terminal. The RF signal is output through external matching circuit connected
3 RFOUT |to this terminal. Please connected inductance L3 and power supply as shown in test
circuit, since this terminal is also the terminal of LNA power supply.

4 GND Ground terminal. (OV)
RF input terminal. The RF signal is input through external matching circuit connected to

5 RFIN . . . o .
this terminal. A DC blocking capacitor is not required.

6 GND Ground terminal. (OV)

7 VCTL Control voltage supply terminal. The High level voltage of this terminal controls LNA High
Gain Mode. The Low level voltage of this terminal controls LNA Low Gain Mode.

8 GND Ground terminal. (OV)

CAUTION

1) Ground terminal (No.2, 4, 6, 8) should be connected to the ground plane as low
inductance as possible.

mTRUTH TABLE

“H"=Ver(H), “L"=Ver(L)

Vero Operating Current | Bypass circuit LNA Mode
L OFF ON Low Gain Mode
H ON OFF High Gain Mode
New Japan Radio Co.Lid,
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NJG1116BHB3

WV\H

mELECTRICAL CHARACTERISTICS (LNA High Gain Mode)

Pout vs. Pin
(freq=2.14GHz,V_=V =V _=2.7V, Ta=25°C)
DD INV CTL

Gain vs. Pin
(freq=2.14GHz,V_ =V =V _=2.7V, Ta=25°C)
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NJG1116BHB3
WV\H

mELECTRICAL CHARACTERISTICS (LNA High Gain Mode)

Gain, NFvs.V_~ OIP3, IP3 vs. V
(freq=2.14GHz,V =V _=2.7V) (freq=2.14+2.1401GHz, Pin=-36dBm,V =V _=2.7V)
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mELECTRICAL CHARACTERISTICS (LNA High Gain Mode)
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Gain, NF vs. Temperature
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WV\H

OIP3, lIIP3 vs. Temperature

(freq=2.14+2.1401GHz, Pin=-36dBm, V_ =V =V _=2.7V)
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NJG1116BHB3

mELECTRICAL CHARACTERISTICS (LNA High Gain Mode)
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NJG1116BHB3

WV\H
mELECTRICAL CHARACTERISTICS (LNA Low Gain Mode)
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NJG1116BHB3
WV\H

mELECTRICAL CHARACTERISTICS (LNA Low Gain Mode)

Gain, NFvs.V OIP3, lIP3 vs. V
DD DD
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NJG1116BHB3

WV\H

mELECTRICAL CHARACTERISTICS (LNA Low Gain Mode)

Gain, NF vs. Temperature
(freq=2.14GHz, V=V =2.7V,V__ =0V)
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OIP3, lIP3 vs. Temperature
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NJG1116BHB3
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mELECTRICAL CHARACTERISTICS (LNA Low Gain Mode)
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NJG1116BHB3

mTEST CIRCUIT
(Top View)
L2 L4 C1l
51nH [ 6.8nH  1.5pF
RF IN 5 HO RFOUT
L1 L3
3.9nH 1.8nH
VDD=2.7V
GND
5 Cc2
T pl l 1000pF
VCTL=OV or2.7V VCTL
07 7 40 Vinw=2.7V
747 1 Pin INDEX
m RECOMMENDED PCB DESIGN
(Top View)
Parts ID Comment

L1,L3 | TDK (MLK1005)

JOORS
°© ° © 12,14 | MATUSHITA (ELINK)
CLC2 | MURATA (GRP15)

L1
RF IN RF OUT
(@) O O
Q (@] (@]
PCB (FR-4) :
t=0.2mm
o Of | Ven
MICROSTRIP LINE WIDTH
=0.4mm (Z,=50Q)
o O o PCB SIZE=17.0mmX17.0mm
Q (@] (@]
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NJG1116BHB3

mPACKAGE OUTLINE (USB8-B3)

(TOP VIEW) (SIDE VIEW)

1pin INDEX L

L 0.038+0.01

| |
| |
! ! 0.14+0.05
| |
! ! 0.75+0.05
| |
1 1
| |
I I 1.5+0.05
| |
| |
0.5+0.1 0.5+0.1
l l R0.075
|~
1 1 1 2 3
\/ W [
—
=
+l
0.3+0.05 N
gl g ©
o I e = ] 2
vl o
i =
S T
] ] N
O
7 6 5
0.2+0.05 0.2+0.05
TERMINAL TREAT  :Au 0.420.1
PCB _ FRS . (BOTTOM VIEW)
Molding material :Epoxy resin
UNIT ‘mm
WEIGHT :4mg
Cautions on using this product [CAUTION] )
This product contains Gallium-Arsenide (GaAs) which is a harmful material. gﬁzﬁ %ﬁ%ﬁg‘jﬁ”ﬁﬁmﬁggﬁg
* Do NOT eat or put into mouth. as regards either mistakes or omissions. The
« Do NOT dispose in fire or break up this product. iﬂﬂ%noﬂvmmsﬁoﬂxsr:mﬁusages
* Do NOT chemically make gas or powder with this product. ofthe product and not intended for the
« To waste this product, please obey the relating law of your country. guarantee or permission 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.
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