NJG1119PB4

W-CDMA Dual LNA GaAs MMIC

BGENERAL DESCRIPTION
The NJG1119PB4 is a Dual band LNA IC designed for W-CDMA
cellular phone of 2.1GHz and 800MHz band.

BPACKAGE OUTLINE

This IC has a LNA pass-through function to select high gain mode "
or low gain mode. A
An ultra small and ultra thin package of FFP12—B4 is adopted. NJG1119PB4

BFEATURES
®Low voltage operation
@®Low current consumption
@®Small package
[High gain mode]
®High gain
®Low noise figure

@®High Input IP3

[Low gain mode]
®Gain

®Low noise figure

@®High Input IP3

HPIN CONFIGURATION

(Top View)

+2.7V

2.4mAtyp. @2.1GHz band (High Gain Mode)
2.0mAtyp. @800MHz band (High Gain Mode)
4uAtyp. @800MHz / 2.1GHz band (Low Gain Mode)
FFP12-B4 (Package size: 2.0 x 2.0 x 0.65mm typ)

14.50B typ. @fRF =2140MHz 16.0dB typ. @RF =885MHz
1.7dB typ. @fRF=2140MHz

1.450B typ. @fRF =885MHz

-3.5dBm typ. @ frr=2140.0+2140.1MHz, Pin=-36dBm
-3.5dBm typ. @frr=885.0+885.1MHz, Pin=-36dBm

-4.0dB typ. @frr=2140MHz

-4.5dB typ. @frr=885MHz

4.0dB typ. @frr=2140MHz

4.5dB typ. @frr=885MHz

+2.5dBm typ. @frr=2140.0+2140.1MHz, Pin=-20dBm
+2.0dBm typ. @fr=885.0+885.1MHz, Pin=-20dBm
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NJG1119PB4

BABSOLUTE MAXIMUM RATINGS
—=1+25°C, Z:=2=500))

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Operating voltage Vb 5.0 \%
Inverter supply voltage Vinv 5.0 \%
Control voltage Ve 50 \/
Input power Pin Vpp=2.7V +15 dBm
Power dissipation Pp 300 mw
Operating temperature Topr -40~+85 °C
Storage temperature Tsyg -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (DC)
(VDD:V| V:2.7V, Ta:+25°C, ZSZZFSOQ)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating voltage Vb 25 2.7 45 \%
Inverter supply voltage Vinv 25 2.7 45 \/
Control voltagel (High) Vet 2.0 2.7 V0.3 V
Control voltagel (Low) Ve 0 0 0.8 \%
Control voltage 2 (High) Veriom) 20 2.7 Vi 0.3 \%
Control voltage 2 (Low) Veroy 0 0 0.8 \
gg’g&f;ﬁ’;gﬂgg}i mode] oot | Veru=2.7V, Ver=2.7v : 24 290 | ma
gggﬁi?ﬂi;ﬂrgi‘fmo el oo | Vera=OV, Verz=2.7V ; 20 24 mA
g(?(()al\r/le;tzmlgéﬂrzr[?_rgvg gain mode] Ioos Vena=0 or 2.7V, Ven =0V ) 4 13 UA
Inverter currentl v RF OFF, Ve =2.7V - 160 250 UuA
Inverter current2 vz RF OFF, Vcr =0V - 210 330 uA
Control current 1 lett Ven=2.7V - 20 50 UA
Control current 2 let Vero=2.7V - 20 50 UA
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NJG1119PB4

BMELECTRICAL CHARACTERISTICS 2 (2.1GHz band High Gain mode)
(Vop=Viny=2.7V, Vcr11=0V, Ve 2=2.7V V, fRF=2140MHz, T,=+25°C, Z;=7=50Q, TEST CIRCUIT)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small signal gainl Gainl 13.0 145 16.0 daB
Noise figurel NF1 - 1.7 20 daB
Pin at 1dB gain

compression point1 P10 -160 | -140 ) dBm
Input 3rd order f1=fRF, f2=fRF+100kHz, i i i

intercept point IP3_1 Pin=-36dBm 6.0 35 dBm
RF Input VSWR1 VSWR,1 - 1.7 2.2
RF Output VSWR1 VSWR,1 - 1.9 25

BELECTRICAL CHARACTERISTICS 3 (2.1GHz band Low Gain mode)
oo=Vinv=2.7V, Veri1=Ven =0V, fRF=2140MHz, T,=+25°C, Z:=2=50Q), TEST CIRCUIT)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small signal gain2 Gain2 -6.0 -4.0 -25 daB
Noise figure2 NF2 - 40 6.0 dB
Pin at 1dB gain

compression point2 Pase) 5.0 | +11.0 i dBm
Input 3rd order F1=fRF, f2=fRF+100kHz,
intercept point2 P32 | pin=_36dBm 0 2.5 i dBm
RF Input VSWR2 VSWR, 2 - 2.0 25
RF Output VSWR2 VSWR,2 - 16 20
New Japan Radio Co.Led. .
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 4 (800MHz band High Gain mode)

( Voo=Viny=2.7V, Ve 1=Ven 2=2.7V, fRF=885MHz, T,=+25°C, Z.:=Z2=50Q), TEST CIRCUIT)
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS

Small signal gainl Gain3 145 16.0 175 daB
Noise figurel NF3 - 1.45 1.75 daB
Pin at 1dB gain

compression point1 aELE) 170 | 150 ) dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,

intercept point P33 | pin=-36dBm 6.0 3.5 i dBm
RF Input VSWR1 VSWR,3 - 1.6 21
RF Output VSWR1 VSWR,3 - 1.7 2.3

BELECTRICAL CHARACTERISTICS 5 (800MHz band Low Gain mode)
(Vop=Viny=2.7V, Vcr11=2.7V, Ve 2=0V, fRF=885MHz, T,=+25°C, Z;=7=50Q), TEST CIRCUIT)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small signal gain2 Gaind -6.0 -4.0 -3.0 daB
Noise figure2 NF4 - 45 6.5 dB
Pin at 1dB gain

compression point2 P 40 | +90 i dBm
Input 3rd order F1=fRF, f2=fRF+100kHz,
intercept point2 P34 | pin-_36dBm 15 +2.0 i dBm
RF Input VSWR2 VSWR, 4 - 1.7 2.3
RF Output VSWR2 VSWR4 - 1.6 21
New Japan Radio Co.Led.
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NJG1119PB4

ETERMINAL INFORMATION

No. SYMBOL DESCRIPTION
1 GND Ground terminal. (OV)
> VCTL2 Control voltage supply terminal. The high level voltage of this terminal selects High
Gain Mode. The low level voltage of this terminal selects Low Gain Mode.
3 EXTCAP |An external bypass capacitor is required. (Please refer to TEST CIRCUIT.)
Output terminal of 800MHz band. This terminal is also the power supply terminal of the
4 RFOUT1 .
LNA, please use inductor (L3) to connect power supply.
5 GND Ground terminal. (OV)
Output terminal of 2.1GHz band. This terminal is also the power supply terminal of the
6 RFOUT2 .
LNA, please use inductor (L7) to connect power supply.
7 GND Ground terminal. (OV)
8 VCTLL Control voltage supply terminal. The high level voltage of this terminal selects
800MHz.band. The low level voltage of this terminal selects 2.1GHz band.
9 VINV Inverter voltage supplies terminal.
10 REIN? RF input terminal of 2.1GHz band. The RF signal is input through external matching
circuit connected to this terminal. The DC blocking capacitor is not required.
1 GND Ground terminal. (OV)
12 REINL RF input terminal of 800MHz band. The RF signal is input through external matching
circuit connected to this terminal. The DC blocking capacitor is not required.
CAUTION

1) Ground terminal (No.1, 5, 7, 11) should be connected to the ground plane as low inductance as possible.
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 1 (2.1GHz band High Gain Mode)

Pout vs. Pin Gain vs. Pin
(f=2140MHz, V_ =V =2.7V,V__1=0V,V _ 2=2.7V) (f=2140MHz, V_ =V =2.7V,V__1=0V,V _ 2=2.7V)
DD INV CTL CTL DD INV CTL CTL
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‘ /—-——- Gain
0 // R \
e 5 Pout—f— o 12 —N\
& A g N\
Z a0 / : c 10
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-20 / ‘ ; 6
! P-1dB(IN)=-14.5dBm P-1dB(IN)=-14.5dBm |
2 ! 4 ; \
-30 - 2 ‘
-40 -30 -20 -10 0 10 -40 -30 -20 -10 0 10
Pin (dBm) Pin (dBm)
NF vs. frequency Pout, IM3 vs. Pin
(V_=V =2.7V,V__1=0V,V _2=2.7V) (f=2140+2140.1MHz, V_ =V =2.7V,V__1=0V,V__ 2=2.7V)
4 DD INV CTI CTL 20 DD INV CTL CTL
35
0 I
= 3 — Pout_— —r
= 1] 20 1 1 I
2 s m 20 = !
[ = 7 |
5 2 NF o V4 |
= S 40 7 i
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0 -100 l -
2 2.05 2.1 2.15 2.2 2.25 2.3 -40 -30 -20 -10 0 10
frequency (GHz) Pin (dBm)
OIP3, IIP3 vs. frequency P-1dB(IN) vs. frequency
(df123100kHz, Pin=-36dBm,V =V =2.7V,V_ 1=0V, VCTL2:2.27V) . Vo=V =27V, V150V, V  222.7V)
12 1 -10
OIP3
11 0 ~ .
L — g 12
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E g Z 14 [—P-1dB(IN)
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™ 1IP3 ™ o 16
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. s -20
5 " 22
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frequency (GHz) frequency (GHz)
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 2 (2.1GHz band High Gain Mode)

Gain, NF vs. Temperature OIP3, IIP3 vs. Temperature
(f=2140MHz,V_ =V =2.7V,V __1=0V,V _ 2=2.7V) (f=2140+2140.1MHz, Pin=-36dBm, V_=V =2.7V,V__1=0V,V _2=2.7V)
' DD INV TUCTL TUeTL DD NV cTL cTL
17 4.5 13 2
16 4 12 1
15 3.5 11 = 0
—_ "
o 3 £ 10 1 g
° o o m
Z =) o =
c 13 2.5~ =~ 9 22
= 0w ™
© NF o 4 ——- I
O] - z = - o
12 L=~ 2 o 8 — 1neP3 -3 =
— - —/
11 E——— 15 7 " -4
10 1 6 -5
9 0.5 5 -6
-50 0 50 100 -50 0 50 100
Temperature (°C) Temperature (°C)
P-1dB(IN) vs. Temperature VSWR vs. Temperature
(f=2140MHz, V_ =V =2.7V,V__1=0V,V _2=2.7V) (f=2140MHz,V_ =V =2.7V,V _1=0V,V _2=2.7V)
6 DD INV CTL CTL 4 DD INV CTL CTL
8 35 ——VSWRI
.10 3 -— VSWRo |}
£ z
m g, = 25
= o
~ P-1dB(IN
Z -14 ( ) ? 2 ——
o /——_ x e
o -16 = 15
\n n
o >
-18 1
-20 0.5
22 0
-50 0 50 100 -50 0 50 100
Temperature (°C) Temperature (°C)
IDD vs. Temperature
(V_=V =27V,V__1=0V,V __2=2.7V, PRF=OFF)
4 DD INV CTL CTL
3.5
3
~ 25
< IDD
£
~ 2
[a]
[a)]
= 15
1
0.5
0
-50 0 50 100

Temperature (°C)
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 3(2.1GHz band High Gain Mode)

CHL 517 log MAG 5 dB/ REF @ oB 2 -11.776 dB
2] 3 149 twm pdw cHz
FRm 1[-1z.68 &8
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 4(2.1GHz band High Gain Mode)

CHL 5y log MAG 5 dB/ REF @ oB 1 -11.741 d8 CH1 534 log MAG 5 dB/ REF @ oB 1: 14.302 dB
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k factor vs. frequency

(V_=V =27V,V__1=0V,V _2=2.7V)
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NJG1119PB4

BMELECTRICAL CHARACTERISTICS 5(2.1GHz band Low Gain Mode)
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-30

Noise Figure (dB)
S

(f=2140MHz, VD

Pout vs. Pin

=V =2.7V,V__1=0V,V __2=0V)
INV cTL CTL

/'I"
Pout/ .
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NF vs. frequency
(V, =V, =27V, V120V, V| 2=0V)
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"
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4

OIP3 (dBm)

frequency (GHz)

OIP3, IIP3 vs. frequency
(df=100kHz, Pin=-20dBm,V =V =2.7V,V _1=0V,V _2=0V)
DD INV CTL CTL
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1IP3 (dBm)

Gain (dB)

Pout, IM3 (dBm)

P-1dB(IN) (dBm)

Gain vs. Pin

(f=2140MHz,V_ =V =2.7V,V__1=0V,V _2=0V)
DD INV CTL cTL

0
-2
Gain
4 —\ Il
-6 )
8
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-12 i
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Pin (dBm)
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 6(2.1GHz band Low Gain Mode)

Gain vs. Temperature OIP3, IP3 vs. Temperature
(f=2140MHz,V_ =V =2.7V,V__1=0V,V__ 2=0V) (f=2140+2140.1MHz, Pin=-20dBm, V_=V =2.7V,V__1=0V,V__ 2=0V)
DD INV CTL CTL DD INV CTL CTL
-3 10 10 25
-4 F—Gain 9
I — ° IP 20
——
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=~ -6 7 z° | 5~
- —~
g @ @ — s
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= ™
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P-1dB(IN) vs. Temperature VSWR vs. Temperature
1 (f=2140MHz, VDD=V\NV=2‘7VY VCTL1=0V, VCTL2=OV) . (f=2140MHz, VDD:Vle:2'7V' Vcnl:ov' VCTL2=OV)
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<
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a
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5
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NJG1119PB4

BMELECTRICAL CHARACTERISTICS 7(2.1GHz band Low Gain Mode)

CHL 5;; log MAG 5 dB/ REF @ oB 2 -9.9@1 d8 CHL 5g;y  log MAG 5 d8/ REF @ oB 2 -4.337 o8
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Cor [ MARKER]| 2 3t-11.429 ag| Cor | MARKER]| 2 3l-a.2de onm
2[.14 [GH=z 2.7 cHz 2. 14 [GHz b G
A \ P /,/ B I~
AWAE) v
t v 7 1
START .100 @@ QU@ GHz STOP 3.000 @P@ BEB GHz START .10 @00 @U@ GHz STOP 3.000 @24 @R GHz
CHL 534 SWR 1 7 REF 1 2 1.8409 CHL 514 1L UFS 2: 29.993 ¢ -15.P96 n  4.9267 @F
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NJG1119PB4

BMELECTRICAL CHARACTERISTICS 8(2.1GHz band Low Gain Mode)

CHL 544 log MAG 5 dB/ REF @ oB 1 -9.87?5 dB CHL 531 log MAG 5 dB/ REF @ oB 1:-4.378 dB
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1 1 I \
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 9(800MHz band High Gain Mode)

Pout vs. Pin
(f=885MHz,V =V =27V, V _1=2.7V,V _2=2.7V)
DD INV CTL CTL

10

, /“"

4

Pout_A4~

-10

Pout (dBm)

-15

-20

P-1dB(IN)=-15.0dBm ]

-25

-40 -30 -20 -10 0 10

Pin (dBm)

NF vs. frequency
(V_=V =27V,V _1=2.7V,V __2=2.7V)
DD INV CTL CTL

3.5
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\NF

15

Noise Figure (dB)
N
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OIP3, IIP3 vs. frequency

(df=100kHz, Pin=-36dBm, V_ =V =2.7V,V _1=2.7V,V__2=2.7V)
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NJG1119PB4

BELECTRICAL CHARACTERISTICS 10(800MHz band High Gain Mode)

Gain, NF vs. Temperature OIP3, IIP3 vs. Temperature
(f=885MHz,V_=V =2.7V,V _1=2.7V,V __2=2.7V) (f=885+885.1MHz, Pin=-36dBm,V =V =2.7V,V _1=2.7V,V __2=2.7V)
18 DD INV CTL CTL 45 14 DD INV CTL CTL 2
17 i 4 13 oIP3 1
aln —
_
16 —_ 35 12 \‘ 0
o 15 3 £ 11 1 g
o o o o)
~ k) el e}
c 14 2.5~ ~ 10 2 =
£ w o ™
z o o
O 13 NF 2 o 9 P3— 3 =
— e— T T~
- —t °
12 — = 15 8 — 4
-
11 — = 1 7 -5
10 05 6 -6
-50 0 50 100 -50 0 50 100
Temperature (°C) Temperature (°C)
P-1dB(IN) vs. Temperature VSWR vs. Temperature
. (f=885MHz, VDD:V‘NV:2.7V, VCTL1:2.7V, VCTL2:2.7V) . (f=885MHz, VDD:V‘NV:ZJV, VCTLl:2.7V, VCTL2:2.7V)
.10 3.5 ——VSWRi [ ]
3 -— VSWRo | ]
= 12 °
E g
om
= ; 2.5
= P-1dB(IN) %
z —— 2
o -16 — @ e e ————
o 2 15 === =
il [%)]
o -18 >
1
-20 05
22 0
-50 0 50 100 -50 0 50 100
Temperature (°C) Temperature (°C)
IDD vs. Temperature
(V_=V_ =27V,V _1=27V,V _2=2.7V, PRF=0FF)
5 DD INV CTL CTL
4
—~
3
= IDD
(a)
Q 2
1
0
-50 0 50 100
Temperature (°C)
.
New Japan Radio Co.Led.
-15 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6161194/njg1119pb4.html

NJG1119PB4

BELECTRICAL CHARACTERISTICS 11(800MHz band High Gain Mode)
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BELECTRICAL CHARACTERISTICS 12(800MHz band High Gain Mode)
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BELECTRICAL CHARACTERISTICS 13(800MHz band Low Gain Mode)

Pout vs. Pin

(f=885MHz,V_ =V =2.7V,V _1=2.7V,V __2=0V)
DD NV cTL cTL
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Gain vs. Pin
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BELECTRICAL CHARACTERISTICS 14(800MHz band Low Gain Mode)
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BELECTRICAL CHARACTERISTICS 15(800MHz band Low Gain Mode)
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BELECTRICAL CHARACTERISTICS 16(800MHz band Low Gain Mode)
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HWTEST CIRCUIT
(Top View)
Ve 1=0V or 2.7V
Vin=2.7V T (Band Select)
VINV] g veTL| g GNDL;J
RFIN2 s l_”_O/O_”_l L8 c3
(2.1GHZ) 4.3nH | RFIN2 | * RFOUT2| 62nH  20pF
E_] I:B | :RF ouT2
L5 (2.1GHz)
2.7nH - > L7
GND ZE :I; GND
11 ‘é’ 5 VDD=2.7V
ol 1] | - — L h I:_7"7 o
(800OMHz)  18nH |RFIN1 RFOUT1 18nH
o 2 RF OUT1
B | T oo
10nH 33nH  6pF
/ GND | 1 veTL2 | 2 EXTCAP | 3
7J7 J_ c2
1 Pin INDEX I 1000pF
Ve 2=0V or 2.7V
PARTS LIST (RXATT)
Parts ID Comment

L1, L3~L5, L7 | TAIYO-YUDEN (HK1005)
L2,16,L8 | MURATA (LQW15A)

Ci1~C4 MURATA (GRP15)

*: Please use an appropriate inductor for L2, L6, L8 to improve Noise Figure.

ETRUTH TABLE “H'=Ver (H), “L"=Ver(L)
Control voltage 800MHz band 2.1GHz band

VCTL:L VCTL2 . . ] ]
Bandselect | RXATT LNA Ipp Bypass circuit LNA Ipp Bypass circuit

L L OFF ON OFF ON

L H OFF OFF ON OFF

H L OFF ON OFF ON

H H ON OFF OFF OFF

New Japan Radio Co.Led.
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BRECOMMENDED DESIGN

(Top View)
RF IN2
(2.1GHz)
o}
o
o} o}
¢}
o} o}
| RF OUT2
(2.1GH2z)

O O O O o
] O
o o
RF IN1
(800MH2)
VDD
© 00O

RF OUT1
(800MHz)

PCB (FR-4): t=0.2m
MICROSTRIP LINE WIDTH=0.4mm (Z,=50<2)
PCB SIZE=17.0mmx17.0mm
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BPACKAGE OUTLINE (FFP12-B4)

N

1pin INDEX

N

2.0£0.1

—
S
m:— 0.20
UNIT
j@ (BOTTOM VIEW) q PCB

OVER COAT

0.50
I

0.365 0.27

2.010.1

' Z
s (TOP VIEW)
—
1pin - >|I 0.25
0.125
S’ ? 0.75+0.15
ol 7
as p N (SIDE VIEW)

:mm
: Ceramic
: Epoxy resin

ﬁ ﬂ ﬁ TERMINAL TREAT  :Au
WEIGHT :10mg

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

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle with care to
avoid these damages.

[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.
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