NJG1110PB1

WWW.

PDC Dual Band LNA GaAs MMIC
B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJG1110PBL1 is a dual band low noise amplifier (2 input
2 output) GaAs MMIC for 800MHz and 1500MHz band. The
band switching between 800MHz and 1500MHz is established $
by one bit control signal by using built-in inverter circuit. s
An ultra small & thin FFP12 (Flip-Chip Fine package) package NJG1110PB1
is adopted.
B FEATURES
@®Low voltage operation +2.8V typ.
@®Low current consumption 2.7mA typ.
@Low control current 20uA typ.
@®High gain 18dB typ. @f=820MHz
16dB typ. @f=1490MHz
@®Low noise figure 1.2dB typ. @f=820MHz
1.1dB typ. @f=1490MHz
@®High output IP3 +10dBm typ. @f=820MHz
+13dBm typ. @f=1490MHz
@®Ultra small & ultra thin package FFP12-B1 (Package size: 2.0x2.0x0.85mm)

B PIN CONFIGURATION

PB1 Type

{Top View)
Pin connection
1VCTL 7.GND
2.GND 8.GND
3.GND 9.VINV
4. RFOUTZ 10.RFINA1

1Pin Index

5 .GND 11.GND
6.RFOUT1 12.RFINZ

Note: The specifications and description listed in this catalog are subject to change without prior notice.
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B ABSOLUTE MAXIMUM RAT INGS
(T.=25°C, Z,=Z=50W)

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Operating voltage Voo 5.0 \%
Control voltage Vet 5.0 \%
Inverter supply voltage Vinv 5.0 \%
Input power Pin Vop=2.8V +15 dBm
Power dissipation Po 300 mwW
Operating temperature Topr -40~+85 °C
Storage temperature Tstg -55~+125 °C

B ELECTRICAL CHARACTERISTICS 1 (DC)
(Ta=+25°C, ZS=Z:50W VDD:V|NV:2-8\/)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating voltage Voo 25 2.8 4.5 \%
Inverter supply voltage Viny 25 2.8 45 \Y
Control voltage (High) Vet 2.0 2.8 Vinv \%
Control voltage (Low) Ve 0.0 0.0 0.8 V
Operating current oo No RF signal, Veri=Veri - 2.7 3.25 mA

No RF signal, Vet =Verim) - 2.7 3.25 mA

Control current leL No RF signal - 20 60 UA

Inverter current v No RF signal - 100 200 UA
New Japan Radio Co.,Lid

wymw.DataSheetdU.com



NJG1110PB1

WWH

BELECTRICAL CHARACTERISTICS 2 (800MHz BAND RF)
(Ta=+25°C, Z;=Z=50W, Vpp=V\nv=2.8V, Vet =Vcri), freq=810~885MHz, with application circuit)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small signal gain Gainl 16.0 18.0 19.0 dB
Griat1 freq=810~830MHz - - 0.5 dB
Gain flatness Giarz freq=838~843MHz - - 0.5 dB
Griatz freq=870~885MHz - - 0.5 dB
Noise figure NF1 - 12 14 dB
Tgrﬂt)%gsiion point P-1as(ns 21 18 ) dBm
o | owas |Beg et | i | a0 | - | aem
ISL1 freq=680~780MHz 25 30 - dB
Isolation ISL2 freq=1360~1560MHz 35 45 - dB
ISL3 freq=2040~2340MHz 45 55 - dB
Image suppression ratio IMR1 freq=582.4~657.4MHz 4 6 - dB
RF INPUT1 VSWR VSWR1 - - 2.2 -
RF OUTPUT1 VSWR VSWR,1 - - 2.0 -

BELECTRICAL CHARACTERISTICS 3 (1.5GHz BAND RF)
(Ta=+25°C, ZS=Z|=50VV, VDD=V|N\/=2.8V, VCTL=VCTL(H)1 freq=1477~l50lMHZ, with application CirCUit)

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Small signal gain Gain2 15.0 | 16.0 17.0 dB
Gain flatness Ghas | freq=1477~1501MHz - - 0.5 dB
Noise figure NF2 - 11 1.25 dB
Tgrﬁ:o%gfsion point P-1a80m2 -20 -17 ) dBm
I T e e e

ISL4 freq=1580~1620MHz 25 30 - dB
Isolation ISL5 freq=3160~3240MHz 40 50 - dB

ISL6 freq=4740~4860MHz 30 40 - dB
Image suppression ratio IMR2 freq=1700~1729MHz 3 5 - dB
RF INPUT2 VSWR VSWR2 - - 2.1 -
RF OUTPUT2 VSWR VSWR,2 - - 2.0 -
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B TERMINAL INFORMATION

Pin Symbol Description
Control Voltage terminal to select 800MHz band or 1.5GHz band to
1 VCTL
celect.
2 GND Ground terminal (0OV).
3 GND Ground terminal (V).
Output terminal of 1.5GHz band. This terminal is also the power supply
4 RFOUT2 |terminal of the LNA, please use inductor (L5) to connect power supply.
(Please see application circuit.)
5 GND Ground terminal (0V).
Output terminal of 800MHz band. This terminal is also the power supply
6 RFOUT1 |terminal of the LNA, please use inductor (L3) to connect power supply.
(Please see application circuit.)
7 GND Ground terminal (OV).
8 GND Ground terminal (0V).
9 VINV Power supply terminal of the inverter circuit.
Output terminal of 800MHz band. The DC blocking capacitor is not
10 RFIN1 :
required.
11 GND Ground terminal (OV).
12 REIN? Outp_ut terminal of 1.5GHz band. The DC blocking capacitor is not
required.
NOTE:

1) Ground terminal (2, 3, 5, 8, 11pin) should be connected to ground plane by multiple via

holes for good grounding.

2) Please connect bypass capacitors possible close to inductors (L3, L5)..
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NJG1110PB1

B TYPICAL CHARACTERISTICS (800MHz Band)

NF (dB)

Pout (dBm)

Pout,IM3 (dBm)

(V_=V_=28V,V =0V, =26mA,Ta=25°C)
DD INV CTL DD

NF,Gain vs. freq

Input Line Loss 800MHz Band

2.5 20 0.20
Gain 0.10
2.0 15 o
£ 0.00
19}
@ g 010
T prt
1.5 10 w
NF(Embedded PCB,Connector LOSS) .% >
/ im—— 9 5 020 \‘\
- =] [
- )
B —— 5 g -030
’ NF(De-embedded PCB,Connector LOSS)
-0.40
0.5 0 -0.50
700 750 800 850 900 950 1000 0 500 1000 1500 2000 2500 3000
freq (MHz) freq (MHz)
Pout vs. Pin,Gain
. P-1dB(IN),P-1dB(OUT) vs. freq
(V,,=2.8V,V__ =0V,| =2.6mA,freq=820MHz,Ta=25 °C) (V =V =28V _ =0V =2.6mA,Ta=25°C)
DD INV CTL DD
10 T R 25 -10 — T 0
1dB Gain ————— ¥
5 Compression Line A 20 P-1dB(OUT)
Gain | s -12 s 2
e ,'
N A -
0 . 7N 15 3 @
P-1dB(OUT) . = g 14 42
= — =
5 [ =18dBm /: N 10 3;, = £
: 3 a =
! U] 3 -16 -6 3
-10 i 5 o a
! -18 -8
-15 ' 0 —
' P-1dB(IN)
| P-1dB(IN)=-18.5dBm
-20 AN NSNS S N -20 — L . -10
-40 -30 -20 -10 0 10 800 820 840 860 880 900
Pin (dBm) freq (MHz)

(V_=V_ =28V,V__=0V,| =2.6mA f=820+820.1MHz,Ta=55 °C)
DD INV CTL DD ,’

20

Pout,IM3 vs. Pin

[IP3,0IP3 vs. freq

(V_=V =2.8V\V__=0V,| =26mA,df=100kHz,P__=-36dBm,Ta=25"C)
DD (\)N\/ cTL DD RF

14
OIP3=+9.9dBm ST
oot _ : 2 12
Pout , !
E oIP3
| R = 10 £
. o m
! = )
| P ™
1 o
! % -6 8 O
1
i
: P N~
' -8 ¥ 6
i
1IP3=-7.8dBm | 1P3
v -10 4
40 35 30 25 20 -15 -10 -5 0 800 820 840 860 880 900
) freq (MHz)
Pin (dBm)
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B TYPICAL CHARACTERISTICS (800MHz Band)

IDD vs. VDD Gain,NF vs. VDD
(V. =2.8V,V __ =0V, freq=820MHz ) ( VINV:2.8V,VCTL:OV,freq:810 to 885MHz )
INV CTL
3.0 19 — T 1.6
Max (810 to 885MHz)
18 1.5
25 G
- ~ 17 SR L 1.4
< m Min (810 to 885MHz) E
E 20 2 T
a = m
1.5 NF(De-embedded PCB,Connector LOSS)
15 1.2
~a, Min (810 to 885MHz)
N N e o amm————ael .
1.0 14 == 11
2.0 2.5 3.0 3.5 4.0 4.5 5.0 2.0 2.5 3.0 3.5 4.0 4.5 5.0
VDD (V) VDD (V)
OIP3,IIP3 vs. VDD P-1dB(OUT),P-1dB(IN)
(V. =2.8V\V__=0V,freq=810 to 885MHz ) (V. =2.8V,\V __=0V,freq=820MHz )
INV CTL INV CTL
12 -3 1 p— — T T T T T T— ] -14
Max (810 to 885MHz)
11 -4 0 P_W -15
10 -5 -1 //, -16
—~ 9 6 E o 17 E
E £ T g
o o =
° 8 -7 o = -3 -18 ~
= - = Z
£ R o o
s 7 8 = @ 4 + 19 T
= /’-ms(m) 7
6 -9 & 5 / -20
5 i -10 -6 7 -21
g 11 7 — — — 22
2.0 2.5 3.0 3.5 4.0 4.5 5.0 2.0 2.5 3.0 3.5 4.0 4.5 5.0

VDD (V) VDD (V)
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B TYPICAL CHARACTERISTICS (800MHz Band)

IDD (mA)

OIP3 (dBm)

IDD vs. Ta
(V._=V_=2.8V,V _=0V,IDD=2.6mA freq=820MHz )
DD INV CTL
3.0
——
2.5
2.0
1.5
1.0
-40 -20 0 20 40 60 80
Ta(°C)
OIP3,lIP3vs. Ta
(V_=V =28V\V _=0V,IDD=2.6mA)
DD INV CTL
11.0 T T T T T T T T 5.0
— f=810MHZ
sy =--- f=840MHz -5.5
O -— f=885MHz
10.0 PNCzezeea -6.0
9.5
9.0
8.5
8.0
7.5
7.0 .
-40 20 0 20 40 60 80
Ta(°C)

1IP3 (dBm )

Gain (dB)

P-1dB(OUT) (dBm)

20

18

16

10

Gain,NF vs. Ta

(V_=v =28V\V _=0V,IDD=2.6mA)
DD INV cTL

-
S Gain
S
S
—~——
~.
=~ -
~_
—~ d
NF(De-embedded PCB,Connector LOS’SJ PO et
s T
oo /
f=810MHz [
f=840MHz
-— f=885MHz
-20 0 20 40 60 80
Ta(°C)
P-1dB(IN),P-1dB(OUT) vs. Ta
(V_=v =28V\V __=0V,IDD=2.6mA,freq=820MHz)
DD INV CTL
P-1dB(OUT)
N~ —————— \
P-1dB(IN)
-40 -20 0 20 40 60 80
Ta(°C)
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B TYPICAL CHARACTERISTICS (800MHz Band)

11 Jun 2Pl 23;EB:d] 11 Jun 2PAL 23:EBid@
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B TYPICAL CHARACTERISTICS (800MHz Band)

CH1

PRn

CH1

PRn

cHa

PR

NJG1110PB1

11 Jun 2P@L 23:E5:47 12 Jun 2pAl _PB;RAl ;3R
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NJG1110PB1

B TYPICAL CHARACTERISTICS (1.5GHz Band)

NF,Gain vs. freq

(V_=V =V =28V, =2.6mA,Ta=25°C) Input Line Loss 1500MHz Band
DD INV  CTL "bb T !
2.5 T 20 0.00
w\ -0.05
20 15 g \
— -0.10
2 |l
A —~ 1%}
) Q e}
'f 1.5 10 o 015
z NF(Embedded LOSS) A st Z
- (O] |
- -
——— T - 5 020
o
1.0 5 z
NF(De-embedded LOSS)
-0.25
oslbbv v e w1y -0.30
1400 1450 1500 1550 1600 0 500 1000 1500 2000 2500 3000
freq (MHz) freq (MHz )
Pout vs. Pin,Gain
P-1dB(IN),P-1dB(OUT) vs. freq
(VDD:VCTL:Z.BV,IDD:2.6mA,freq:1490MHz,Ta:25°C) (V_=V =28V\V __=0V,| =2.6mA,Ta=25°C)
15 . > — 25 10 IDDI IN\I/ : CTLI IDID 4
1dB Gain ——— 5 ¢
Compression Line s
10 - : - 20
Gain ; - 12 2
5 NG lo— 15 P-1dB(OUT) R
[ — S
- P-1dB(OUT)=+0.50Bm ! E ~—— 1 | o
- Rl
5 ofe—q-- B i NCELE 10 7 g o=
2 ! z = =
5 a i c Z 8
Z 5 - 5 3 g . = — s
o 4 ! 3 -16 -2 3
Pout /’ : a P-1dB(IN) iy
-10 /,’ . 0 a
/r’ l \ .18 -4
-15 / ; -5
/o y P-1dB(IN)=-15.5dBm
-20 Ll -10 -20 b -1 -6
-40 -30 -20 -10 0 10 1470 1475 1480 1485 1490 1495 1500 1505 1510
Pin (dBm) freq (MHz)
Pout,IM3 vs. Pin . IP3,01P3 vs. freq
( VDD:va:VCTL:Z'SV’l DD:2.6mA,f:1490+1490.lMHZ,Ta:25 C) ( VDD:VWv:VCTL:z'SV‘I DD:2.6mA,df:lOOkHZ,P RF:-36dBm,Ta:25 DC)
20 22— 14
[
€ — - -~ o P S
OIP3=+11.8dBm P e ! oIP3
! 0 —_———— |2
:
€ : - =
o) \ s -2 10 €
Z : ] aQ
jack : Z R
= ! I
= | e o
= ' = -4 8 ©O
2 i
o -60 i
M3 ! 1P3
' -6 6
-80 L
/ IIP3=-5.1dBm i
-100 L by
.40 .35 .30 .25 -20 -15 -10 5 0 1460 1470 1480 1490 1500 1510 1520
freq (MHz)

Pin (dBm)
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B TYPICAL CHARACTERISTICS (1.5GHz Band)

IDD vs. VDD Gain,NF vs. VDD
( va:Z'BV'VCTL:OV’"eq:MgOMHZ ) ( VINV:VCTL:Z.SV,freq:1477 to 1501MHz )
3.0 18 T T T T T T T T T T T 1.5
Max (1477 to 1501MHz)
17 1.4
2.5 ,__-_.-‘..-—-—__-'-'.
Gain ____ -———————
~ ~ 16 A 13
< o Min (1477 to 1501MHz) -~
E 20 N S
3 5 :
[a] & 15 1.2
15 NF(De-embedded PCB,Connector LOSS)
' 14 Max (1477 to 1501MHZ) 1.1
Min (1477 to 1501MHz)
1.0 13 S 1.0
2.0 2.5 3.0 3.5 4.0 4.5 5.0 2.0 2.5 3.0 3.5 4.0 4.5 5.0
VDD (V) VDD (V)
OIP3,1IP3 vs. VDD P-1dB(OUT),P-1dB(IN) vs. VDD
(V. =V __=2.8V,freq=1477 to 1501MHz ) (V_ =V __=2.8V,freq=1490MHz )
INV CTL INV CTL
14 T T T T T T T T T T T T T 1 2 —T T T T T T T T T T T -9
Max (1477 to 1501MHz)
13 0 1 -10
P-1dB(OUT)
12 -1 0 / -11
~ 11 2 E 12 E
£ £ = 3
@ o N
S 10 ; 3 3 £ 2 —
o Max (1477 to 1501MHz) - 3 =
o — 2 S
o 9 -_‘__.-" -4 = _ﬂé -3 .14 1'?
Z-r-{lp3  Min (1477 to 1501MHz) Z TN a
8 - -5 -4 S -15
/ /ms(w)
7 -6 -5 -16
[4 /
pLo— e el g e el gy
2.0 2.5 3.0 3.5 4.0 4.5 5.0 2.0 2.5 3.0 3.5 4.0 4.5 5.0
VDD (V) VDD (V)
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B TYPICAL CHARACTERISTICS (1.5GHz Band)

IDD vs. Ta
(V_=V =V __=2.8V,IDD=2.6mA freq=1490MHz )
DD INV CTL
3.0
2.5
<
E 20
[a]
=]
1.5
1.0
-40 -20 0 20 40 60 80
Ta(°C)
OIP3,lIP3vs. Ta
(V_=V =V _28V,IDD=2.6mA)
DD INV CTL
13.0 — 2.0
— =1477MHz
R N f=1490MHz -2.5
== {=1501MHz
12.0 — -3.0
e .---w
-\-_ ‘_,— '-.__
11.5 —— T -35
m .~ Tteel
2 11.0 el e, 40
2 ~.2
O 105 = 45
10.0
9.5
9.0
-40 -20 0 20 40 60 80
Ta(°C)

-12 -

1IP3 (dBm)

Gain (dB)

P-1dB(OUT) (dBm)

20

18

12
10
-40 -20 0 20 40 60 80
Ta(°C)
P-1dB(IN),P-1dB(OUT) vs. Ta
(V_=V =V =2.8V,IDD=2.6mA,freq=1490MHz )
1 DD INV CTL
0
-1
-2
,»-"‘-'-_E
-3
/;IBUN)
-4 /
-5
-40 -20 0 20 40 60
Ta(°C)
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Gain,NF vs. Ta

(V_=V =V _=2.8V,IDD=2.6mA )
DD INV CTL

— =1477MHz
- -~ - =1490MHz
-— f=1501MHz |H

NF(De-embedded PCB,Connector LOSS)

2.4

2.0

0.8

0.4

-11

-12
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P-1dB(IN) (dBm)
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B TYPICAL CHARACTERISTICS (1.5GHz Band)

L1 Jun 2P@L 23:4B:6] 11 Jun 2PAL 23:49:@8
CHL 8y, Ilog MAG S di/ REF @ dB 2 -11.d74 dB CHL 8y, L UFa 2: 5%6.78 a0 GB.l7%a 2.2292 nH
[ 1,458 4= Bda OHz| m
PRN BT PRN
Gar al-19.4 43 car  MARKER 2
THT o= 1.49 GHz
~f
+ I +
cHO Rpg l=g MAC E -, REF @ 4B 21-1@3.4941 42 cHI Rpg L uUurFa d 49.740 o gJ0.ED29 o 2.1E96 H
L|. 402 g2 2@ I:Il-kl A 4I2 2R 2@ OH=
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——r——1 —
Ny Iz
3
+ + ~
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S11, S22 Zin, Zout
11 Jun 2PAL 23:49:32 11 Jun 2Pl 23:49:48
CHL 84, SR 1 / REF 1 2: 1.7829 CHL 83, lag MAC 5dB/ REF D dB 2 16.275 dB
[] | 1458 §@p A@E OHz| [] 1[.450 bed ada bHZ
\ /
o { £ L] PR Sl L BN T TEaTe
cor | MARKER| 2 q: 1 Car N, 3l 1egd1e
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7 7
\ / ~
N~ / ~
+ + I \
cHa o2l 1 ¢+ REF 1 ] 4.7437 CcHA Rygp lmg MAC E «B/ REF R B d:-02.49497 42
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Pl \ [ T PR T -:r.::z—ﬂi
c \ // T 3147 Gz c NARKERTS 1.47 GHz
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\ l J.% 1 R 45 GHZ 1] z
r ;
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+ + T LA') ‘.A.
START -A58 2 PR GHz = STAR 3.20@ 22@ 2@ OHz START -A52 222 @A dHz STOP 3 .20 222 223 DHz
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B TYPICAL CHARACTERISTICS (1.5GHz Band)

CHL B3, lag MAC

5 dBs REF @ dB

L1 Jun 2PAL 23:62:32
a2 dB

=
PRn

MARKER| 3-3

\\

ETART -2EQ PR 2 GHz

ETAFR 3 .282 PAR@ PR OH=z

S21

L1 Jun 2pPAlL 23:E4:GH

CH1 54 log MAG 5 dBs REF @ dB 2!-1@.411 dJdB
[ 1] 458 dep Bda OHz]
PRn T -.425 g;
Cor | MARKER]| 2
1]. 49 |GH=
Pz—'—'_\ N /WM\
oy VNGV,
Y
|
* 1
CHI Bpp l=g MAC E <8/ REF @ &3 2 -1E_EER 43
\[. 4 doa ada cHz|
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T[THE =3
Car
qsﬁf 1
y N\ AN
\ A\
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B APPLICATION CIRCUIT

Inl

NJG1110PB1

VINV=2.8V

L2
RFINPUT 1

L1

s

L4
RF INPUT 2 Q——NNN—

c1
O rRFouUTPUT 1

L3

ﬁ“_&

_| Vpp=2.8V

RFOUTPUT 2

- l_o
L5 C2
2 3N

VerL=2.8/0v
PARTS LIST
Parts ID CONSTANT COMMENT

L1 22nH TAIYO-YUDEN (HK1005, 1005size)
L2 27nH MEC (ELJNJ, 1608size)

L3 10nH TAIYO-YUDEN (HK1005, 1005size)
L4 12nH TAIYO-YUDEN (HK1005, 1005size)
L5 15nH TAIYO-YUDEN (HK1005, 1005size)
c1 2pF MURATA (GRM36, 1005size)

c2 6pF MURATA (GRM36, 1005size)

C3 1000pF MURATA (GRM36, 1005size)

*. Please use an appropriate inductor for L2 to improve Noise Figure.

New Japan Radio Co. Ltd.
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B RECOMMENDED PCB DESIGN

(Top View)
800MHz Band
RF INPUT 1
00000 © VINV 000
o
00000 00 0
°o0 000000
1]1]1]@ o0 o o - -N-N-X-X]
oo o9
0O0O0O0O o 1| 800MHz Band
0co0o0o0a L1 ° RF OUTPUT 1
00000 o ciflooooo
0000 000DO
000000 o
C3
1500MHz Band | L VDD
RF INPUT 2 196 o
= o7
- oo
00000
000O00O
K- X-N)
o ©
00 °°ﬂ

1500MHz Band
RF OUTPUT 2

PCB (FR-4): t=0.2mm
MICROSTRIP LINE WIDTH=0.4mm (Z,=50W)
PCB SIZE=17x17mm

PRECAUTIONS
[1] Please locate L2, L4, L3, and L5 close to IC.
[2] Please locate C3 close to L3, L5.
[3] Please layout each parts as close as possible.

New Japan Radio Co.Ltd.

-16 - viviw.DataSheetdU.com



ww

BPACKAGE OUTLINE (FFP12-B1)

NJG1110PB1

//

1pin INDEX 7]
i C 77
2 (TOP VIEW)
—
1pin —» ] Nl 0.35
2pin INDEX T 0.254+0.1
T s 0.85+0.15
% %
g_ % :@ ~ 9 (SIDE VIEW)
}zms S
o » 0.20 | ©
L N
S j@ (BOTTOM VIEW) Q(
UNIT T mm
ﬂ ﬂ & PCB : Ceramic
0.365 0.27 OVER COAT : Epoxy resin
TERMINAL TREAT :Au
2.0+0.1 WEIGHT : 10mg
[CAUTION]

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.

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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