NJG1110PB1

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. T
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)
] [ T
Y ﬁ Pin connection
D_ _G 1.VCTL 7.GND
- 2.GND 8.GND
| {o00> 3.GND 9 VINV
) —ﬁo— G 4 .RFOUTZ2 10.RFIN1
1Pin Index e O
1150 5.GND 11.GND
5 6.RFOUTA1 12.RFINZ
. «— |
= % T
1 2 FA

Note: The specifications and description listed in this catalog are subject to change without prior notice.
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NJG1110PB1

B ABSOLUTE MAXIMUM RAT INGS
(T.=25°C, Z,=Z=50W)

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

BELECTRICAL CHARACTERISTICS 1 (DC)
(T=+25°C, Z;=2=50W, Vpp=Vinv=2.8V)

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Operating voltage Voo 2.5 2.8 4.5 Y
Inverter supply voltage Viny 25 2.8 4.5 \%
Control voltage (High) Verimy 2.0 2.8 Vinv \Y
Control voltage (Low) Veruy 0.0 0.0 0.8 Vv
Operating current oo No RF signal, Veri=Veriy - 2.7 3.25 mA

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

Control current lere No RF signal - 20 60 UA

Inverter current linvy No RF signal - 100 200 uA
New Japan Radio Co. Ltd
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NJG1110PB1

BMELECTRICAL CHARACTERISTICS 2 (800MHz BAND RF)
(Ta=+25°C, Z=2=50W, Vpp=Vinv=2.8V, Vcr.=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
Griatr freq=810~830MHz - - 0.5 dB
Gain flatness Gtiatz freq=838~843MHz - - 0.5 dB
Giiata freq=870~885MHz - - 0.5 dB
Noise figure NF1 - 1.2 14 dB
F::Igrﬁtpigfsion point P-1a8n1 21 18 i el
e oro [prgr o | o [0 |
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, Z;=2=50W, Vpp=Vinv=2.8V, Vet =Vcrin), freq=1477~1501MHz, with application circuit)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small signal gain Gain2 15.0 16.0 17.0 dB
Gain flatness Grias | freq=1477~1501MHz - - 0.5 dB
Noise figure NF2 - 11 1.25 dB
Pin at 1dB

compression point Paasony2 20 17 dBm
Output 3rd order fl=freq, f2=freq+100kHz i
intercept point OIP3_2 Pin=-35dBm *6 13 dBm
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 -
New Japan Radio Co.Ltd. -
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NJG1110PB1

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 (0V).

3 GND Ground terminal (OV).
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 (0V).

8 GND Ground terminal (OV).

9 VINV Power supply terminal of the inverter circuit.

10 REINL Output terminal of 800MHz band. The DC blocking capacitor is not
required.

11 GND Ground terminal (0V).

12 REIN? Output 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)..

-4 -
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B TYPICAL CHARACTERISTICS (800MHz Band)

NF (dB)

Pout (dBm)

Pout,IM3 (dBm)

-100

NF,Gain vs. freq
(V_=V_=28V\V __=0V,| =2.6mA,Ta=25°C)
DD INV CTL DD

2.5 20
Gain
2.0 15
1.5 10
NF(Embedded PCB,Connercto’r LOSS)
P i
e
. -
10 = 5
NF(De-embedded PCB,Connector LOSS)
0.5 0
700 750 800 850 900 950 1000
freq (MHz)

Pout vs. Pin,Gain
(V_=28V,V _=0V,| =2.6mA freq=820MHz,Ta=25 °C)
DD CTL DD

10 I v
/
1dB Gain ——— 7
Compression Line .
5F—_ 7
Gain ,
[} .
< ’
/ | —
T\k/
O '
<PIdBo0T) T N
5 b =18iBm __ A N
:
i
-10 ;
i
i
i
-15 !
1
'VP-ldB(IN):-lS.SdBm
.20 PEEPEEPEETI BT R
-40 -30 -20 -10 0 10
Pin (dBm)

Pout,IM3 vs. Pin

(V. =V =28V\V __ =0V, =2.6mA,f=820+820.1MHz,Ta=55 °C)
DD INV CTL DD ,’

25

20

15

10

20

OIP3=+9.9dBm

Pout ’

1IP3=-7.8dBm

-20
Pin (dBm)

-15 -10
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NJG1110PB1

Input Line Loss 800MHz Band

0.20
0.10
0.00
010 \\\
-0.20 \_\
-0.30
-0.40
-0.50
0 500 1000 1500 2000 2500 3000
freq (MHz)
P-1dB(IN),P-1dB(OUT) vs. freq
(V_=V_=28V\V =0V, =2.6mA,Ta=25°C)
DD INV CTL DD
-10 0
P-1dB(OUT)
-12 — = 2
€
o -14 -4
z
z
g
T -16 -6
".'
o
-18 -8
P-1dB(IN)
-20 -10
800 820 840 860 880 900
freq (MHz)

IIP3,01P3 vs. freq

0 ——— — T T — T — 14
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OIP3
- 4 10
g Ce— e — ] a
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™ (a2l
o
2 6 8 o
-t .
-8 ¥ 6
11P3
-10 b—=—— — . . — . — 4
800 820 840 860 880 900
freq (MHz)
-5.

P-1dB(OUT) (dBm)

(V_=V_ =28V,V__=0V,| =2.6mA,df=100kHz,P_=-36dBm,Ta=25°C)
DD NV cTL DD RF
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NJG1110PB1

B TYPICAL CHARACTERISTICS (800MHz Band)

NF (dB)

P-1dB(IN) (dBm)

IDD vs. VDD Gain,NF vs. VDD
( V.NVZZ'SV*VCTLZOV*”E“:820"’”"2 ) ( V‘NV:Z.SV,VCTL:OV,freq:810 to 885MHz )
3.0 19 ——r————————— 1.6
Max (810 to 885MHz)
18 1.5
25 /'_'E;n-_-_.f___ _______
- ~ 17 SHRY Lt 1.4
= o Min (810 to 885MHz)
E 20 °
a] <
1.5 NF(De-embedded PCB,Connector LOSS)
15 1.2
~=. Min (810 to 885MHz)
S —
1.0 B S
2.0 2.5 3.0 3.5 4.0 45 5.0 2.0 2.5 3.0 3.5 4.0 45 5.0
VDD (V) VDD (V)
OIP3,lIP3 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 p———— 7 -3 1 p————— 7 -4
Max (810 to 885MHz)
11 -4 0 PW -15
10 - 5 -1 -16
/. oIP3 ~ /
~ 9 4] 6 _ E > a7
= , o
e . 8
s 8 ‘ Max (810 to 885MHz) T E 3 -18
) (2] o
g 4 e — 8 £ o 4 -19
o = , S @ /
/’IIPB Min (810 to 885MHz) S b-1dB(IN)
A .
6 e 9 & 5 20
% /
5 - -10 6 v 21
J
a4 e e gy b et 9o
2.0 2.5 3.0 3.5 4.0 45 5.0 2.0 2.5 3.0 3.5 4.0 45 5.0
VDD (V) VDD (V)
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NJG1110PB1

B TYPICAL CHARACTERISTICS (800MHz Band)

IDD vs. Ta Gain,NF vs. Ta
(V_=v =28V\V __=0V,IDD=2.6mA,freq=820MHz) (V_=v =28V,\V__=0V,IDD=2.6mA)
DD INV CTL DD INV CTL
3.0 20 T T T T T T T T T T T — 2.4
N,
- ~ Se— Gain
18 SS—— 2.0
2.5 — e~
=~ -
~_
-~ ]
< = 16 NF(De-embedded PCB,Connector LOE'S) 416
) - ) o] ~
E2o 5 Reeate g
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e § 1 e 12 2
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1.5 s
12 2= —t=810MHz [} 0.8
b |- =840MHz
—-— f=885MHz
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Ta(°C) Ta(°C)
OIP3,IIP3vs. Ta P-1dB(IN),P-1dB(OUT) vs. Ta
(V_=vV =28V,\V__=0V,IDD=2.6mA) (V_=Vv =28V,V __=0V,IDD=2.6mA,freq=820MHz)
DD INV CTL DD INV CTL
orr———m—————— -15
-1 -16
/_\ P-1dB(OUT)
c -2  E——— 17~
BN ~ % \ £
£ £ 2 3
o o —~ =
N ) 5 -3 18 =
™ ™ o o
o o o
o = g \ ——— 3
< -4 19 g
o \
5 P-1dB(IN) 20
I — - 7]
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NJG1110PB1

B TYPICAL CHARACTERISTICS (800MHz Band)

CH1
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NJG1110PB1

B TYPICAL CHARACTERISTICS (800MHz Band)

11 Jun 2pAlL  23:E9:d7 12 Jun Zp@l _BB;iAli2n
CHL S3; log MAG 5 dB/ REF @ dB 3! 17.925 dB CHA S5y lom MAC 12 dB/ REF @ dB 5! -54.837 dB
= 2,040 doR @@ CHz
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NJG1110PB1

B TYPICAL CHARACTERISTICS (1.5GHz Band)

NF,Gain vs. freq
(V_=V =V =28V, =2.6mA,Ta=25°C)
DD INV CTL DD

Input Line Loss 1500MHz Band

25 r—r—7T—7——v"r—"—+ 7+ +—+— 20 0.00
‘\_G"i”_\ -0.05
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2 010
2 |l
—~ ™ 8
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Pout vs. Pin,Gain
P-1dB(IN),P-1dB(OUT) vs. freq
(V_=V__=2.8V,l =2.6mA,freq=1490MHz,Ta=25 °C) (V_=V _=28V,\V__=0V,| =2.6mA,Ta=25°C)
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1dB Gain —— ¢
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Gain : /,’ 12 2
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Pin (dBm) freq (MHz)
Pout,IM3 vs. Pin . IP3,01P3 vs. freq
(Voo™ iV o "2-8Vil [ ,=2.6mA,f=1490+1490.1MHz,Ta=25 C) (V_=V, 2V  =28V| =26mA df=100kHzP _=-36dBm,Ta=25"C)
-
20 —1. 2 p—————————r—r—r——r 14
7
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NJG1110PB1

B TYPICAL CHARACTERISTICS (1.5GHz Band)

IDD vs. VDD
(V. =2.8VV__=0V,freq=1490MHz )
INV CTL
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2.5
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OIP3,lIP3 vs. VDD
(V. =V __=2.8V,freq=1477 to 1501MHz )
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P-1dB(OUT) (dBm )

Gain,NF vs. VDD
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(Vv =V __=2.8V,freq=1477 to 1501MHz )
INV CTL
B ——+ 7 15
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17 1.4
16 e 13
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NJG1110PB1

B TYPICAL CHARACTERISTICS (1.5GHz Band)

IDD vs. Ta Gain,NF vs. Ta
(Vop=V ™V er 2:8V,IDD=2.6mA freq=1490MHz ) (V_=V, 7V, =2:8V,IDD=2.6mA )
3.0 00—+ 24
— =1477MHZz
----- f=1490MHz
18 -— f=1501MHz H 2.0
2.5
2 —~
E 20 g
Q <
a 3
1.5 NF(De-embedded PCB,Connector LOSS)
12 0.8
1.0 o Mgy
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Ta(°C) Ta(°C)
OIP3,IIP3 vs. Ta P-1dB(IN),P-1dB(OUT) vs. Ta
(V_=V =V __28V,IDD=2.6mA) (V_ =V =V __=28V,IDD=2.6mA freq=1490MHz )
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13.0 -2.0 1 11
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P-1dB(OUT)
12.0 — -3.0
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Ta(°C) Ta(°C)

-12 -

Downloaded from Elcodis.com electronic components distributor

New Japan Radio Co. Ltd

NF (dB)

P-1dB(IN) (dBm)



http://elcodis.com/parts/6161190/njg1110pb1.html

NJG1110PB1

B TYPICAL CHARACTERISTICS (1.5GHz Band)

L1 Jun 2pAL  23i4Bi6] 11 Jun 2palL _23:45:88
CHL 54| log MAG 5 dB/ REF @ dB 2 -11.@74 dB CH1 8y, L UFg 2: 56,7989 0 9R.17%6 o0 3.2d32 nH
[ 1,458 dep Bga OHz| m 458 @Ep Bpd OHz
PRy R I PRn 11 g3. a
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* I *
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B TYPICAL CHARACTERISTICS (1.5GHz Band)
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B APPLICATION CIRCUIT

iul

Viny=2.8V

L2
RF INPUT 1

L1

s

L4
RF INPUT 2 Q=—=-NNN—0

C1

L3

RF OUTPUT 2

O rRFoOUTPUT 1

ﬁ”_&

-| Vpp=2.8V

| O
LSE c2

i

VerL=2.8/0vV
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)
Cl 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.
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NJG1110PB1

B RECOMMENDED PCB DESIGN

(Top View)
800MHz Band
RF INPUT 1
©co0000 : VINV 0o o
00000 000
°0 000000
‘mm@oo o o DOOOOOD
oo o
000000 1 800MHz Band
000 0a o RF OUTPUT 1
00000 o cifooooo
©co0o0O0ao 0000DO0
00000 ol|? L13jloo oo o
000000 hd
L4 c3
1500MHz Band | L E VDD
RF INPUT 2 :cg o o
- o ©
00000
000O0DO
oo0o0oO0D
o ©
oo o © 1]
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.
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BPACKAGE OUTLINE (FFP12-B1)

//

1pin INDEX @
- /7

c
= (TOP VIEW)
S
1pin —» ] N 0.35
2pin INDEX 5 0.25440.1
S~ ,/0 0.85:0.15
@ ‘U?Ss
M ™
=1 :@ - S (SIDE VIEW)
olo S P
(@] —
}zmn S
o - 0.20 o
LQ I~
o

(
j@ SoTToM e q UNIT :mm
ﬂ ﬂ & PCB : Ceramic

0.365 0.27 OVER COAT - Epoxy resin
TERMINAL TREAT :Au
2.0+0.1 WEIGHT :10mg
Cautions on using this product [CTﬁUT'ONf]. ) his databook |

This product contains Gallium-Arsenide (GaAs) whichis a harmful material. giveingreicr']f'gﬁg?jn"vnwnﬁouf“;;gu;;engey
- Do NOT eat or put into mouth. as regards either mistakes or omissions. The
- Do NOT dispose in fire or break up this product. gpp"C.a‘“’” cireuits in this databook are

N N . lescribed only to show representative usages
- Do NOT chemically make gas or powder with this product. of the 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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