NJG1123PB5
WV\H

W-CDMA Triple LNA GaAs MMIC

BGENERAL DESCRIPTION BPACKAGE OUTLINE
NJG1123PB5 is a Triple band LNA IC designed for W-CDMA/
UMTS cellular phone of 2.1GHz, 1.7GHz and 800MHz band.
This IC has the function which bypasses LNA, and high gain mode
or low gain mode can be chosen.
High IIP3 and a low noise are achieved at the High gain mode. NJG1123PB5
And low current consumption can be achieved at the low gain mode
because LNA enters the state of the standby.
An ultra small and ultra thin package of FFP16-B5 is adopted.

— ==

BFEATURES
@®Low voltage operation +2.7V
@®Low CTL voltage operation +1.85V
@Low current consumption 2.2mA typ. @High Gain Mode
OuA typ. @Low Gain Mode
@Small package FFP16-B5 (Package size: 2.0 x 2.0 x 0.65mm typ)
[High gain mode]
@®High gain 17.0dB typ. @fRF =2140MHz, 1860MHz16.0dB typ. @fRF =885MHz
@®Low noise figure 1.65dB typ. @fRF=2140MHz
1.5dB typ. @fRF =885MHz, 1860MHz
@High Input IP3 0dBm typ. @ frr=2140.0+2140.1MHz, Pin=-30dBm

-1dBm typ. @fz=885.0+885.1MHz, Pin=-30dBm
+1dBm typ. @fz-=1860.0+1860.1MHz, Pin=-30dBm

[Low gain mode]
@Gain -8.0dB typ. @fz-=2140MHz
-6.5dB typ. @fRF=885MHZ
-9.0dB typ. @ fR|:=1860MHZ
@®High Input IP3 +18dBm typ. @ fr=2140.0+2140.1MHz, Pin=--16dBm
+13dBm typ. @fz-=885.0+885.1MHz, Pin=--20dBm
+18.5dBm typ. @fz-=1860.0+1860.1MHz, Pin=-16dBm

BPIN CONFIGURATION
(Top View)
GND % VINV | 11 VCTLSLTJ RFOUT3| 9 P|n Connection
— 1. RFIN1 (800MHz) 9. RFOUT3 (1.7GHz)
RFIN3 l—||_0/o—||_l GND .
] L o 2.GND 10. VCTL3 (Gain Sel)
o : 3.VCTL1 (Band Sel) 11. VINV
¥
= e i?H 4.VCTL2 (Band Sel) 12.GND
5. RFOUT1 (800MHz) 13. RFIN3 (1.7GHz)
e 6. GND 14.GND
) . atd 7. RFOUT2 (2.1GH2) 15. RFIN2 (2.1GH?)
oo
| 8.GND 16. GND
Lpininoex—[ RFIN1] ﬂ GV\’IJI;’__IZ_‘ VCTL1H3_‘ vcnzé’_‘

Note: Specifications and description listed in this catalog are subject to change without prior notice.
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NJG1123PB5
WV\H

BMABSOLUTE MAXIMUM RATINGS
(T.=+25°C, Z=Z=500)

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Operating voltage Vob 5.0 \%
Inverter supply voltage Vinv 5.0 \%
Control voltage Ve Vel 2,3 5.0 \Y
Input power Pin Vpp=2.7V +15 dBm
Power dissipation Po At on PCB Board 300 mw
Operating temperature Topr -40~+85 °C
Storage temperature Tsg -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (DC)
(VDD=V|N\/=2.7V, T=+25°C, ZS=Z|=50Q)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX UNITS

Operating voltage Vbb 25 2.85 3.6

Inverter supply voltage Vinv 25 2.85 3.6 \Y
Control voltagel (High) Veran) 152 1.85 V0.3 \Y
Control voltagel (Low) Ve 0 0 0.3 \Y
Control voltage 2 (High) Verom) 152 1.85 Vi +0.3 vV
Control voltage 2 (Low) Ve 0 0 0.3 \
Control voltage 3 (High) Versw) 152 1.85 Vit0.3 \Y
Control voltage 3 (Low) Ve 0 0 0.3 \Y
2 1G] igh gan moc] oo | Vo v e OFF - [ 22 [2e5 ] m
e el |t |y | - | 22 | 2o | ma
1 7ariigh gan moce) oos | Vet oy me OFF i I R
g(?oel\r/la;gnfé }l-JlrerIa_r(])tvf gain mode] Iops Vens=0V, RF OFF ) 0 5 UA
Inverter currentl v Vens=1.85V - 80 130 uA
Inverter current? Inve Vens=0V - 45 80 uA
Control current 1 lera Ven=1.85V - 3 10 UA
Control current 2 letie Veno=1.85V - 3 10 UA
Control current 3 leris Vens=1.85V - 3 10 UA
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NJG1123PB5
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BELECTRICAL CHARACTERISTICS 2 (2.1GHz band High Gain mode)

(VDD=V|N\/=2.7V, VCTL]_:OV, VCTL2=OV, VCTL3=1.85V, fRF=214OMHZ, Ta=+25°C, ZS=Z|=SOQ TEST ClRCU'T)
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB & connector losses
Small sighal gainl Gainl (IN: 0.09dB, OUT: 0.364IB) 155 17.0 19.0 dB
. Exclude PCB & connector losses
Noise figurel NF1 (IN: 0.090B) - 1.65 1.85 dB
Pin at 1dB gain
compression pointl P-1dB(1) -16.0 -12.5 - dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,
intercept point P31 Pin=-30dBm 50 0 i dBm
RF Input VSWR1 VSWRil - 17 2.2
RF Output VSWR1 VSWRo1 - 18 25
BELECTRICAL CHARACTERISTICS 3 (2.1GHz band Low Gain mode)
(VDD=V|N\/=2.7V, VCT|_1=0V, VCTL2=0V, VCTL3=0V, fRF=214OMHZ, Ta=+25°C, ZS=Z|=5OQ TEST C|RCU|T)
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB & connector losses
Small sighal gain2 Gain2 (IN: 0.09dB, OUT: 0.364B) -11.0 -8.0 -6.0 daB
. Exclude PCB & connector losses
Noise figure2 NF2 (IN: 0.09dB) - 85 15 dB
Pin at 1dB gain
compression point2 P-1dB(2) 50 | +125 i dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,
intercept point2 IP3_2 Pin=-16dBm 0.0 +180 i dBm
RF Input VSWR2 VSWRI2 - 2.0 24
RF Output VSWR2 VSWRo02 - 15 21
New Japan Radio Co., Ltd.
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NJG1123PB5

BELECTRICAL CHARACTERISTICS 4 (800MHz band High Gain mode)

WV\H

(VDD:V|NV=2'7\/| VCT|_1=1.85V, VCTL2=OV,VCT|_3=1.85V, fRF=885MHZ, Ta=+25°C, ZS=Z|=5OQ TEST C|RCU|T)
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB & connector losses
Small sighal gainl Gain3 (IN: 0.06dB, OUT: 0.164B) 15.0 16.0 185 dB
. Exclude PCB & connector losses
Noise figurel NF3 (IN: 0.06dB)) - 15 17 dB
Pin at 1dB gain
compression pointl P-1dB(3) -16.0 2.0 i dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,
intercept point P33 Pin=30dBm 80 1.0 i dBm
RF Input VSWR1 VSWRIi3 - 15 20
RF Output VSWR1 VSWRo03 - 15 21

BELECTRICAL CHARACTERISTICS 5 (800MHz band Low Gain mode)

(VDD=V|N\/=2.N VCT|_1=1.85V, VCT|_2=0V,VCT|_3=0V, fRF=885MHZ, Ta=+25°C, ZS=Z|=50Q, TEST C|RCU|T)
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB & connector losses
Small sighal gain2 Gain4 (IN: 0.06dB, OUT: 0.164B) -6.0 -4.0 -3.0 dB
. Exclude PCB & connector losses
Noise figure2 NF4 (IN: 0.06dB.) - 45 6.5 dB
Pin at 1dB gain
compression point2 P-108(4) +4.0 +9.0 i dBm
Input 3rd order F1=fRF, f2=fRF+100kHz, i
intercept point2 IP3_4 Pin=-36dBm 15 2.0 dBm
RF Input VSWR2 VSWR 4 - 17 2.3
RF Output VSWR2 VSWR4 - 16 21
New Japan Radio Co.Lld.
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NJG1123PB5
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BELECTRICAL CHARACTERISTICS 4 (1.7GHz band High Gain mode)
(VDD=V|N\/=2.N, VCTL]_:OV, VCTL2=1.85V, VC'|'|_3=1.85V, fRF=186OMHZ, Ta=+25°C, ZS=Z|=5OQ, TEST C|RCU|T)

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB & connector losses
Small signal gainl Gain5 (IN: 0.100B, OUT: 0.31dB) 15.6 17.0 19.0 dB
. Exclude PCB & connector losses
Noise figurel NF5 (IN: 0.10dB) - 15 175 dB
Pin at 1dB gain
compression pointl P138(5) 160 115 i dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,
intercept point P35 | pin=-30dBm S0 +10 i dBm
RF Input VSWR1 VSWR,5 - 19 24
RF Output VSWR1 VSWR,5 - 19 2.3
BMELECTRICAL CHARACTERISTICS 5 (1.7GHz band Low Gain mode)
(VDD=V|N\/=2.N, VCTL]_:OV, VCTL2=1.85V VC'|'|_3=OV, fRF=1860MHZ, Ta=+25°C, ZS=Z|=5OQ, TEST C|RCU|T)
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . Exclude PCB & connector losses
Small sighal gain2 Gain6 (IN: 0.100B, OUT: 0.31dB) -11.5 -9.0 -7.0 daB
. Exclude PCB & connector losses
Noise figure2 NF6 (IN: 0.10B)) - 9.0 12.0 daB
Pin at 1dB gain
compression point2 P-106(6) +4.0 +12.5 i dBm
Input 3rd order f1=fRF, f2=fRF+100kHz,
intercept point2 IP3_6 | Bin-_16dBm 0 +185 i dBm
RF Input VSWR2 VSWR,6 - 17 2.3
RF Output VSWR2 VSWR,6 - 16 2.3
New Japan Radio Co., Ltd.
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NJG1123PB5
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ETERMINAL INFORMATION

No. SYMBOL DESCRIPTION
1 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.
2 GND Ground terminal. (OV)
3 VCTL1  |Control voltage supply terminal. The frequency band (2Ghz / 800MHz / 1.7GHz) selects
4 VCTL2 |by 2hit control signal. (Please refer to truth table.)
Output terminal of 800MHz band. This terminal is also the power supply terminal of
5 RFOUT1 .
the LNA, please use inductor (L3) to connect power supply.
6 GND Ground terminal. (OV)
Output terminal of 2.1GHz band. This terminal is also the power supply terminal of
7 RFOUT2 ;
the LNA, please use inductor (L6) to connect power supply.
8 GND Ground terminal. (OV)
9 REOUT3 Output terminal of 1.7GHz band. This terminal is also the power supply terminal of
the LNA, please use inductor (L10) to connect power supply.
10 VCTL3 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.
1 VINV Inverter voltage supplies terminal.
12 GND Ground terminal. (OV)
13 REIN3 RF input terminal of 1.7GHz band. The RF signal is input through external matching
circuit connected to this terminal. The DC blocking capacitor is not required.
14 GND Ground terminal. (OV)
15 REIN2 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.
16 GND Ground terminal. (OV)
CAUTION
1) Ground terminal (No.2, 6, 8, 12, 14, 16) should be connected to the ground plane as low inductance
as possible.
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NJG1123PB5
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

NJG1123PB5 (2.1GHz) @High Gain

NJG1123PB5 (2.1GHz) @High Gain

Pout vs. Pin Gain, IDD vs. Pin
10 20 | 8
5 — 18 Gain 7
O : // : 16 777777777777777777777 i\i 6
e ! Pout /° ~ ; =
g s / g ™ | |z
e | \ T I\ s €
3 -10 £ 1 '3 14 S~ Q
g i // | O 10 A \\ pp—3 2
a5 E f ‘ L~
By : 8 o 2
t / ! P-1dB(IN)=-11.6dBm !
-20 / 6 P-1dB(IN)=-11.6dBm - 1
-25 : 4 0
-40 -30 -20 -10 0 10 -40 -30 -20 -10 0 10
Pin (dBm) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2140MHz, f=2140MHz,
Voo=Vine=2.7V, Vo= Viny =2.7V,
VCTL].ZO\/, VCTLZZO\/, VCTL3:185V VCTL]-ZO\/; VCTLZZO\/, VCTL3:185V
NJG1123PB5 (2.1GHz) @High Gain NJG1123PBS (2.1GHz) @High Gain
NF vs. frequency Pout, IM3 vs. Pin
4 ———————————————— 20
s | O —
s — ;
| I BT g i
[ E / P :
[ m -20 = / T
25 F 5 ,
I NF o /
d: — —— S 40
s .| S yd ‘
i g 7 :
1 !
; -80 A M3 IP3=-0.2dBm —
05 / |
ol -100 :
2 2.05 21 215 22 225 2.3 -40 -30 -20 -10 0 10
frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2~2.3GHz, f1=2140MHz, f2=f1+100kHz,
Voo=Vin=2.7V, Vo= Vinw =2.7V,

VCTL]-:O\/: VCTL2:0\/: Vc'|'|_3=l .85V

New Japan Radio Co., Ltd.
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

NJG1123PB5 (2.1GHz) @High Gain NJG1123PB5 (2.1GHz) @High Gain
P-1dB(IN) vs. frequency OIP3, lIIP3 vs. frequency
6 18 4
OIP3
17 3
g >
S T 16 —, T
= 10 ——p_1dB(IN) ] @
Z i SOIEL 1 T
o 12 5
g [ % 14 p—— = 4o &
a -14 : 13 T 1P3 1
16 | 12 -2
as L 1 3
2.1 2.12 2.14 2.16 2.18 2.2 2.1 2.12 2.14 2.16 2.18 2.2
frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2.1~2.2GHz, f1=2.1~2.2GHz, f2=f1+100kHz,
VDD: VINV :2.7\/, Pin:-30dBm,
Ve 1=0V, Ven 2=0V, Ve 3=1.85V Vo= Viny =2.7V,

VCTL]-:O\/a VCTLZ:O\/a Vc'|'|_3:l .85V
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NJG1123PB5
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

NJG1123PB5 (2.1GHz) @High Gain NJG1123PB5 (2.1GHz) @High Gain
Gain, NFvs.V__,V OIP3,1IP3vs.V_,V
DD INV DD INV
20 45 20.0 6.0
19 4 19.0 5.0
Gain - oIP3 //
18 35 18.0 ,____,/ 4.0
~ 17 T 3 g 170 7 30 5
g — ) )
T 2.55/ D 160 20 9
= o e
O 15 2 < © 15.0 1.0
14 B B i i e S 15 14.0 Bl il N S 0.0
NF 11P3
13 1 13.0 -1.0
12 0.5 12.0 2.0
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
V_=V (V) V=V . (V)
DD INV DD INV
Condition Condition
Ta=+25°C, Ta=+25°C,
=2140MHz, f1=2140MHz, f2=f1+2140.1Hz,
VCTLl:O\/y Vc'|'|_2:0\/, VCTL3:185V Pin=-30dBm,
VCTL]-:O\/a VCTL2=O\/1 VCTL3=1.85V
NJG1123PB5 (2.1GHz) @High Gain NJG1123PB5 (2.1GHz) @High Gain
P-1dB(IN)vs.V_ ,V VSWRvs.V_,V
% — 2D NV 4 DD NV
-8 35
—— VSWRiI
~ -10 o 3 -— VSWRo L]
Q% P-1dB(IN) - %
) -12 — 7 2.5
= >
= 14 = 2
o 04 b e f— == m— e = -— -
3 -16 (% 15
o >
-18 1
-20 0.5
-22 0
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
V_ =V (V) V_ =V (V)
DD INV DD INV
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2140MHz, f=2140MHz,
VCTL]-:O\/a VCTL2=O\/1 VCTL3=1.85V VCTL]-:O\/a VCTL2=O\/1 VCTL3=1.85V
New Japan Radio Co., Ltd.
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

NJG1123PB5 (2.1GHz) @High Gain

| vs.V_,V
4 DD DD’ INV
35 F
3 f
< 25F | —
e t DD L—]
~ 2 I //
8 [ //
15 |
1f
0.5 |
ok

24 2.6 2.8 3 3.2 34 3.6 3.8
VDD:VINV (V)
Condition
Ta=+25°C,
RF=OFF,
VCTL1=OV, Vc'n_z:ov, VCTL3=1.85V
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NJG1123PB5
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

NJG1123PB5 (2.1GHz) @High Gain

Gain, NF vs. Temperature NJG1123PB5 (2.1GHz) @High Gain

20 45 OIP3, IIP3 vs. Temperature
200 6.0
19 - 4 [
Gain 19.0 F 5.0
18 35 ; oIP3
— 18.0 | — 4.0
o \\\ 3~ € : \ —
S M ~—~— 0 o 170 F N 30
= 16 ~ 25 = c i \ o0
E ™~~~ L o o
3 = ® 160 | N 20 8
O 15 — T 2 o) . \ e
7 NF 150 f 10 =
14 = 15 . Iy
— 140 | - I 0.0
13 1 : s N
130 | > IP3— -1.0
12 05 .
-50 25 0 25 50 75 100 12.0 2.0
Ambient Temperature (°C) %0 30 25 75 100
Ambient Temperature ("C)
Condition Condition
f=2140MHz, f1=2140MHz, f2=f1+2140.1Hz,
VDD: VINV =2.7V, Pin:'30dBm,
VCTL]-:OVv VCTLZZOV, VCTL3:1-85V VDD: V|NV =27V
VCTL]-:O\/u VCTLZZO\/, VCTL3:1.85V
NJG1123PB5 (2.1GHz) @High Gain NJG1123PB5 (2.1GHz) @High Gain
P-1dB(IN) vs. Temperature , VSWR vs. Temperature
8 35
. —— VSWRI
T o St —— VawRo []
@, P-1dB(IN) Z sk
= | 2 !
Z a4 = 2f e
5 | === —
S 16 (% 15
a > 3
-18 1h
-20 0.5
22 ol
-50 25 0 25 50 75 100 -50 25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=2140MHz, f=2140MHz,
VDD: VINV =2.7V VDD: VlNV =2.7V
VCTL]-:O\/a VCTLZZO\/, VCTL3:185V VCTL]-:O\/u VCTLZZO\/, VCTL3:1.85V
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

NJG1123PB5 (2.1GHz) @High Gain

IDD vs. Temperature

35 F

25 F

(mA)

DD

|

15 |

0.5 F

50 25 0 25 50 75
Ambient Temperature (°C)

Condition
RF=OFF,
Voo= Viny =2.7V
Ve 1=0V, Ve 2=0V, Ve 3=1.85V
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)
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B ELECTRICAL CHARACTERISTICS (2.1GHz band High Gain Mode)

5 ali; PEF @ 17 E3II0 A8 2.140 000 000 s cHL 521 Log 5 a8 PEF B dB 1118248 dB 2,140 OO 240 OHa

- Y \
e i s "‘r‘r\v ﬂ\uf v sfﬂﬂﬁ o i
- I T . e,

NJG1123PB5 (2.1GHz) @High Gain
k factor vs. frequency

T

15 |

|

0 5 10 15 20
frequency (GHz)

10

k factor
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B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)

NJG1123PB5 (2.1GHz) @Low Gain NJG1123PB5 (2.1GHz) @Low Gain
Pout vs. Pin Gain, IDD vs. Pin
10 4T 30
of /’/_ 6| 25
= 0 A ~ g [__Gan 20
[ / | —~ i — ~
@ [ / : S Rkl SECEEC! CEREEES EEREERS FEEERRE \ <
2 20 Pout_4 : T 10 : 15 =
R / | s | :\ a
o [ 4 | V] s | -
O a0f # : 12 ; 10
f // | [ ' IDD
40— P-1dB(IN)=+11.84Bm —1- -14 | P-1dB(IN)=+11.8dBm — 5
/ | [ /)
-50 : -16 S 0
-40 -30 -20 -10 0 10 20 -40 -30 -20 -10 0 10 20
Pin (dBm) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2140MHz, f=2140MHz,
Vo= Vinw =2.7V, Vo= Vinw =2.7V,
VCTL]-:O\/: VCTL2:0\/: Vc'|'|_3=0v VCTL1:0\/1 Vc'|'|_2:0\/, VCTL3=OV
NJG1123PB5 (2.1GHz) @Low Gain NJG1123PB5 (2.1GHz) @Low Gain
. NF vs. frequency Pout, IM3 vs. Pin
r 20
12
. 0
~ 11 F _ /
T N £ 7
~—" B om -20
o 10F N F <) Pout |~
> of A S w0 g &
g ~—T— = 0 '
S sf E] / |
: g - 7 |
] : -80 II\;S// IIP3:+18.2dBm—§
3 -100 J
2 2.05 21 2.15 22 2.25 2.3 -40 30 20 -10 0 10 20
frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C,, Ta=+25°C,
f=2~2.3GHz, f=2~2.3GHz,
Vo= Ving =2.7V, Vo= Viny =2.7V,
VCTL].ZO\/, VCTLZZO\/, VCTL3:0V VCTL:L:O\/a VCTLZ:O\/a VCTL3:OV
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B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)

NJG1123PB5 (2.1GHz) @Low Gain NJG1123PB5 (2.1GHz) @Low Gain
P-1dB(IN) vs. frequency OIP3, 1IP3 vs. frequency
18 ———m————F——F—— 11 ——————————————————— 28
16 | 10 N 26
[ ! —
. 14} i \/ N
= [ P-1dB(IN) 9 oIP3 ~ %
Q 12t = i B
) [ o 8 2 5
Z w0} SO z
s B 7f 0 @
T 8 o) [ 11P3 =
a 6 6 S~ ——=—o— S
4 5[ 16
2 4 : 14
2.1 2.12 2.14 2.16 2.18 2.2 2.1 2.12 2.14 2.16 2.18 2.2
frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2.1~2.2GHz, f1=2.1~2.2GHz, f2=f1+100kHz,
VDD:VINV:2-7\/1 Pin:'l6dBm,
Ver1=0V, Ve 2=0V, Ver 3=0V Voo= Viny =27V,

VCTL]':O\/l VCTL2=0\/1 VCTL3=0V
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)

NJG1123PB5 (2.1GHz) @Low Gain NJG1123PB5 (2.1GHz) @Low Gain
Gain,NFvs.V_,V OIP3,1IP3vs.V_,V
DD INV DD INV
2 e e e e 10 220 T 24.0
3 9 200 | 220
W T ] NF_] 8 180 | — 20.0
~ 5 7 % 16.0 —= meme o= o= == oo o 18.0 Q%
Z 6 2 L 140 | 160 9
g z S 12.0 : 14.0 -
-7 5 I ors '
8 —"Tcain 4 100 —= 12.0
-9 3 8.0 | 10.0
-10 2 6.0 L 8.0
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
VDD:V”\‘V Y VDD:VINV V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=2140MHz, f1=2140MHz, 2=f1+2140.1MHz,
VCTL]-:OVv VCTLZZOV, VCTLSZOV Pin=-16dBm,
VCTL1:0\/: VCTLZZO\/, VCTL3:OV
NJG1123PB5 (2.1GHz) @Low Gain NJG1123PB5 (2.1GHz) @Low Gain
P-1dB(IN) vs. V_, V VSWRvVs.V_,V
DD’ INV DD’ INV
18 4r
16 35
: —— VSWRI
—_ i ; -— VSWRo |
D% u P-1dB(IN) o 3 ; 0
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2 12 >
o E 2}
10
3 % 15 fb—=a e
o 8 > i
1f
6 0.5
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24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
VDD=VINV (V) VDD:VINV (V)
Condition Condition
Ta=+25°C, Ta=+25°C,
=2140MHz, f=2140MHz,
Ven1=0V, Ve 2=0V, Ve 3=0V Ven1=0V, Ve 2=0V, Ve 3=0V
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)

NJG1123PB5 (2.1GHz) @Low Gain
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IMD3vs.V_,V
DD’ T INV
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D DD INV

NJG1123PB5 (2.1GHz) @Low Gain
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_D
0.04
0.02
IDD
_—‘.—-—_
0
26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
— V_ =V \%
. VDD_VINV V) - DD INV()
Condition Condition
Ta=+25°C, Ta=+25°C,
f1=2140MHz, f2=f1+2140.1MHz, RF=0OFF,
Pin=-16dBm, Ven1=0V, Ve 2=0V, Ve 3=0V
VCTL1:0\/: VCTLZZO\/, VCTL3:OV
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)

NJG1123PB5 (2.1GHz) @Low Gain

Gain, NF vs. Temperature

NJG1123PB5 (2.1GHz) @Low Gain

OIP3, IIP3 vs. Temperature

-2 — 10 22,0 24.0
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4 = 8 18.0 S 20.0
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-10 2 6.0 8.0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=2140MHz, f1=2140MHz, f2=f1+2140.1Hz,
VDD: VINV :2.7\/, Pin:'16dBm,
VCTL1:0\/1 Vc'|'|_2:0\/, VCTL3=OV VDD: VINV =2.7V
VCTL]-:OVv VCTLZZOV, VCTL3:OV
NJG1123PB5 (2.1GHz) @Low Gain NJG1123PB5 (2.1GHz) @Low Gain
P-1dB(IN) vs. Temperature VSWR vs. Temperature
4
T 14 & : —— VSIRi
@ ~— S 25 | -— Vsiko
— 12 [—P-1dB(IN %
Z w Z
@ 10 x
= (% 15 —
a g >
1
6 05
4 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=2140MHz, f=2140MHz,
VDD: VINV =2.7V VDD: VINV =2.7V
VCTL]-:O\/a VCTLZZO\/, VCTL3:0V VCTL]-:OVv VCTLZZOV, VCTL3:OV
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B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)

NJG1123PB5 (2.1GHz) @Low Gain

NJG1123PB5 (2.1GHz) @Low Gain
IDD vs. Temperature

IMD3 vs. Temperature

50 05
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-60 | i
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Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f1=2140MHz, f2=f1+2140.1Hz, RF=OFF,
Pin=-16dBm, Vo= Viny =2.7V
VDD: VINV =2.7V VCTL1:0\/: VCTLZZO\/, VCTL3:OV
VCTL]-:O\/a VCTLZZO\/, VCTL3:0V
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NJG1123PB5

T
M ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)
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NJG1123PB5
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B ELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain Mode)
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NJG1123PB5

T —
M ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)

NJG1123PB5 (800MHz) @High Gain

NJG1123PB5 (800MHz) @High Gain

Pout vs. Pin Gain, IDD vs. Pin
10 20 8
5 )s — 18 , 7
/ ! Gain
/| 16 —— 6
0 g — 1 o F-ee o] -\
€ Pout // : o >\ > 5~
@ s : s /|\ oo <
o At ~ /7 |
bt / | c 7T\ ‘' a
> 10 T / !
o /- | o L a
o / | 10 7 1 3
-15 / ‘ e 1 \
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20 / ip-ldB(IN):-8.7dBm 6 P-1dB(IN)=-8.7dBm—" \\ 1
25, ‘ 4 ‘ 0
-40 -30 -20 -10 0 10 -40 -30 -20 -10 0 10
Pin (dBm) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=885MHz, f=885MHz,
Voo=Vin=2.7V, Vo= Vinvy =2.7V,
Ve 1=1.85V, Ve 2=0V, Ver 3=1.85V Ven1=1.85V, Ven 2=0V, Ve 3=1.85V
NJG1123PB5 (800MHz) @High Gain ~ NJG1123PBS  (800MHz) @High Gain
NF vs. frequency Pout, IM3 vs. Pin |
s 20—
35 | . [ /
! i Pout — /, -
3 — - - ‘
= [ // 7 |
2.5 | om -20 / T
—_ N °
m [ ; i /
S L S 40 74
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ok -100 L :
750 800 850 900 950 1000 -40 -30 -20 -10 0 10
frequency (MHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=750M~1GHz, f1=885MHz, f2=f1+100kHz,
Voo=Viny =2.7V, Vo= Vinv =2.7V,
Ven1=1.85V, Ve 2=0V, Ve 3=1.85V Ven1=1.85V, Ve 2=0V, Ve 3=1.85V
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)

NJG1123PB5 (800MHz) @High Gain NJG1123PB5 (800MHz) @High Gain
P-1dB(IN) vs. frequency OIP3, IIP3 vs. frequency
-2 20 ———m—p———————]————————————] 10
4 i 18 8
ot 6 [ OIP3 6
£ 6f B
=] e wuf s g
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frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=850~920MHz, f1=850~920MHz, f2=f1+100kHz,
VDD: VINV :2.7\/, Pin:'30dBm,
VCT|_1=1.85\/, VCTL2:0\/: VCT|_3=1.85V VDD: VINV =2.7V,
Ven1=1.85V, Ven 2=0V, Ve 3=1.85V
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)

NJG1123PB5 (800MHz) @High Gain NJG1123PB5 (800MHz) @High Gain
Gain, NFvs.V_,V OIP3,1IP3vs.V_,V
DD’ T INV DD’ "INV
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VDD:VINV (V) DD=VINV (V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=885MHz, f1=885MHz, f2=f1+100kHz,
Ve 1=1.85V, Ve 2=0V, Ve 3=1.85V Pin=-30dBm,
Ven1=1.85V, Ve 2=0V, Ve 3=1.85V
NJG1123PB5 (800MHz) @High Gain '\”61123\7 svflé800Msz) S‘DH'gh Gain
P-1dB(IN) vs.V_,V VS Vo Vi
5 A > M |\ 4
i a5 |
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V_ =V (V) VDD:VINV V)
DD INV
Condition Condition
Ta=+25°C, Ta=+25°C,
f=885MHz, f=885MHz,
Ven1=1.85V, Ve 2=0V, Ve 3=1.85V Ven1=1.85V, Ven 2=0V, Ve 3=1.85V
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)

NJG1123PB5 (800MHz) @High Gain

| vs.V ,V
DD DD INV
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\E/ 2 E DD4//
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0 [
24 26 2.8 3 3.2 3.4 3.6 3.8
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DD INV
Condition
Ta=+25°C,
RF=OFF

Vcen1=1.85V, Ve 2=0V, Ve 3=1.85V
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NJG1123PB5
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B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)

NJG1123PB5 (800MHz) @High Gain

Gain, NF vs. Temperature
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Ambient Temperature (°C)

Condition
f=885MHz,
Voo= Viny =27V,
Ven1=1.85V, Ve 2=0V, Ver 3=1.85V

NJG1123PB5 (800MHz) @High Gain
P-1dB(IN) vs. Temperature

NF (dB)

OIP3 (dBm)

NJG1123PB5 (800MHz) @High Gain
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OIP3, IIP3 vs. Temperature

Ambient Temperature (°C)

Condition
f1=885MHz, f2=f1+100kHz,
Pin=-30dBm,
Vo= Viny =2.7V,
Ve 1=1.85V, Ve 2=0V, Ve 3=1.85V

NJG1123PB5 (800MHz) @High Gain
VSWR vs. Temperature
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Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=885MHz, f=885MHz,
Vo= Viny =2.7V, Vo= Vine =2.7V,
VCTL1:1-85\/a VCTLZZO\/, VCTL3:1.85V VCTL1:185\/1 VCTLZZO\/, VCTL3:185V
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)

NJG1123PB5 (800MHz) @High Gain
IDD vs. Temperature
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Ambient Temperature (°C)

Condition
RF=OFF
VDD: VINV :2.7\/,
Ve 1=1.85V, Ve 2=0V, Ve 3=1.85V
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B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)
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B ELECTRICAL CHARACTERISTICS (800MHz band High Gain Mode)
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NJG1123PB5

T —
M ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)

NJG1123PB5 (800MHz) @Low Gain

NJG1123PB5 (800MHz) @Low Gain

Pout vs. Pin Gain, IDD vs. Pin
10 1 ‘ 2 30
E -
or // -4 25
[ Gain
E -10 | // 3 6 ~ 20
a [ ! Q N\ <
= -20 I Pout / ; \C/ ") A N RN S S 1\” 15 2
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-40 -30 -20 -10 0 10 -40 -30 20 -10 0 10 20
Pin (dBm) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=885MHz, f=885MHz,
Voo=Vin=2.7V, Voo= Viny =2.7V,
Vc'|'|_1=185\/, Vc'|'|_2:0\/, Vc'|'|_3=0v VCTL1=1-85\/1 VCTL2=O\/1 VCTL3=OV
NJG1123PB5 (800MHz) @Low Gain NJG1123PB5 (800MHz) @Low Gain
NF vs. frequency Pout, IM3 vs. Pin
1 ——m—mr———————— 20
10 ol
! ! L
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o B8F N S Pout [ —
% , N NF /_\\ g o /// /“ g
[ = I 7
‘5 [ ~— DC_) -60 [ 7 :
Z s} M3 / 3
4 -80 / IIP3:+13.3dBmi—
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frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=750~1GHz, f1=885MHz, f2=f1+100kHz,
Vo= Viny =2.7V, Vo= Vine =2.7V,
Vc'|'|_1:1.85\/, VCTLZZO\/, VCTL3:0V Vc‘|'|_1=185\/, Vc'|'|_2:0\/, Vc'|'|_3=0v
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B ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)

NJG1123PB5 (800MHz) @Low Gain

P-1dB(IN) (dBm)

P-1dB(IN) vs. frequency
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frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C
f=850~920MHz, f1=850~920MHz, f2=f1+100kHz,
Vo= Vine =2.7V, Pin=-20dBm,
Ven1=1.85V, Ven 2=0V, Ve 3=0V Vo= Vi =2.7V,
VCTL1=1-85\/1 VCTL2:0\/1 VCTL3=0V
New Japan Radio Co.Lld.
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OIP3, IIP3 vs. frequency
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NJG1123PB5
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B ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)

NJG1123PB5 (800MHz) @Low Gain
Gain, NF vs. VDD, VINV

NJG1123PB5 (800MHz) @Low Gain
OIP3, 1IP3 vs. VDD, Vle
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f=885MHz, f1=885MHz, f2=f1+100kHz,
Ve 1=1.85V, Ve 2=0V, Ve 3=0V Pin=-20dBm,
VCTL1:1-85\/1 Vc'n_z:ov, VCTL3=OV
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= 12 —] 2
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L 10 D;: e e e e
3 % 15
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VDD=VINV (V) VDD=VINV (V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=885MHz, f=885MHz,
VCTL1:1-85\/a VCTLZZO\/, VCTL3:OV VCTL1:185\/1 VCTLZZO\/, VCTL3:OV
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)

IMD3(dBc)

NJG1123PB5 (800MHz) @Low Gain
IMD3 vs. VDD, Vle
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VDDZVINV (V)
Condition
Ta=+25°C,
f1=885MHz, f2=f1+100kHz,
Pin=-20dBm,

VCTL]-:]- 85\/, VCTLZZO\/, VCTL3:OV

-34-

New Japan Radio Co.Lld.

NJG1123PB5 (800MHz) @Low Gain
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VDD:VINV (V)
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Ta=+25°C,
RF=OFF
Ve 1=1.85V, Ve 2=0V, Ve 3=0V
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)

NJG1123PB5 (800MHz) @Low Gain NJG1123PB5 (800MHz) @Low Gain
Gain, NF vs. Temperature OIP3, IIP3 vs. Temperature
o —mmm———— 177 9 180 ————————T——T——————— 18.0
[ N
a1 f — 8 16.0 = = = 16.0
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N
7 F T~ 2 4.0 40
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-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=885MHz, f1=885MHz, f2=f1+100kHz,
Vo= Viny =2.7V, Pin=-20dBm,
VCTL1:1-85\/a VCTLZZO\/, VCTL3:OV VDD: VINV :27\/,
VCTL1=1-85\/1 VCTL2=O\/1 VCTL3=OV
NJG1123PB5 (800MHz) @Low Gain NJG1123PB5 (800MHz) @Low Gain
,_P-1dB(IN) vs. Temperature VSWR vs. Temperature
18 T 4 ——————————
—~ ! 3
c% 14 | g VSURi
s | PadeN 2 25 o eI
=~ 12 n
Z Z 2
o 10 F I~ @ e e e e el —[——
i ! T~ (% 15
o gl >
! 1
6 05
'y 0
-50 -25 0 25 50 75 100 -50 25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=885MHz, f=885MHz,
Vo= Vinv =2.7V, Vo= Vinw =2.7V,
VCTL1:1-85\/1 Vc'n_z:ov, VCTL3=OV VCTL1=1-85\/1 VCTL2=O\/1 VCTL3=OV
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)

NJG1123PB5 (800MHz) @Low Gain

NJG1123PB5 (SOOMHZ) @LOW Gain | vs. Temperature
IMD3 vs. Temperature 05 ol
-60
0.4
-65 [
// g 0.3
] =

DD

-70
I / 0.2
[ IMV |
| DD
-75 0.1

IMD3(dBc)

| 0 _‘,--—/ /
-80 -50 -25 0 25 50 75 100
0 0 » %0 10 Ambient Temperature (°C)
Ambient Temperature (°C)
Condition Condition

f1=885MHz, f2=f1+100kHz, RF=OFF

Pin=-20dBm, Vo= Viny =2.7V,

VDD: VlNV =2.7V, VCTL1=1-85\/1 VCTL2=0\/1 VCTL3=0V

VCTL]-:]- 85\/, Vc'n_z:ov, VCTL3=OV
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (800MHz band Low Gain Mode)
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NJG1123PB5

T
B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)

NJG1123PB5 (1.7GHz) @High Gain

NJG1123PB5 (1.7GHz) @High Gain

Pout vs. Pin Gain, IDD vs. Pin
10 —m—————— 22 1 8
s b T 20 | 7
[ / i Gain
o i /o 18 E : 6
~ i /o 0 1 D
Pout A ! ~ 16 ; 5 ~
g 5 | / g [ 1‘\ ?CE
© [ g ~ i | —
N ERVAN D=t £
ng_ T /- 8 nf /;‘ IDb__j, &
as | / i —_r \
i / ; 10 fr—=—l==— ‘ \ )
-20 / 4 : P-1dB(IN)=-11.6dBm -] 8 P-1dB(IN)=-11.6dBm 3 \ 1
_25/: ! ‘ ‘ 6 [ ! \ .
-40 -30 -20 -10 0 10 -40 -30 -20 -10 0 10
Pin (dBm) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f=1860MHz,
Voo=Vin=2.7V, Voo=Vine =27V,
Ve 1=0V, Ve 2=1.85V, Ve 3=1.85V Ve 1=0V, Ven 2=1.85V, Ve 3=1.85V
NJG1123PB5 (1.7GHz) @High Gain ~ NJG1123PB5 (1.7GHz) @High Gain
NF vs. frequency Pout, IM3 vs. Pin
4: 20 /
s | O ;
POit/, -
3 — L !
; nEJ 20 ,/ -~ / :
25} < 7
N NF o
e 2 .\‘\ = 40 7
pd 15 [ \¥ - -b__—'_; / :
[ o .60
i o / 1
L M3 !
i -80 IIP3=+1.0dBm
05 / |
ol -100 ‘
1.7 1.75 1.8 1.85 1.9 1.95 2 -40 -30 20 -10 0 10
frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1.7~2GHz, f1=1860MHz, f2=f1+100kHz,
Vop= Viny =2.7V, Voo= Vine =2.7V,
VCTL].:OV, VCTL2:1-85\/1 Vc'|'|_3=l85v VCTL].:OV, VCTL2:1-85\/1 Vc'|'|_3=l85v
New Japan Radio Co., Ltd.
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NJG1123PB5
W M

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)

NJG1123PB5 (1.7GHz) @High Gain

P-1dB(IN) vs. frequency

NJG1123PB5 (1.7GHz) @High Gain

OIP3, lIP3 vs. frequency

4T 20
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-16 | 13 0
ag L 12 -1
1.8 182 184 186  1.88 1.9 1.92 1.8 18 184 1.8 18 19  1.92
frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
=1.8~1.92GHz, f1=1.8~1.92GHz, f2=f1+100kHz,
VDD: VINV :2.7\/, Pin:-30dBm,
VCTL1:0\/: VCTL2:185\/a VCTL3:1.85V VDD= V|N\/ =27\/,
VCTL]-:O\/a VCTL2:1-85\/1 VCTL3:1-85V
New Japan Radio Co.Lld.
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)

NJG1123PB5 (1.7GHZ) @High Gain NJG1123PB5 (1.7GHZ) @High Gain
Gain, NFvs.V_,V OIP3,I1IP3vs.V_,V
DD’ ' INV DD’ INV
20 p 45 200 7.0
19 | 4 19.0 = 6.0
. . Gain i oo 3 oP3 |___ // -
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[ —] S g // E
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VDD:VINV V) DD:VINV V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f1=1860MHz, f2=f1+100kHz,
Ve 1=0V, Ve 2=1.85V, Ve 3=1.85V Pin=-30dBm,
Ven1=0V, Ve 2=1.85V, Ve 3=1.85V
NJG1123PB5 (1.7GHZ) @High Gain NJG1123PB5 (1.7GHZ) @High Gain
P-1dB(IN)vs.V__,V VSWRvs.V_,V
6 e DD INV___ |\
-8 i 35
[ . —— VSWRI
~ -10 i o 3 o == VSWRoO ]
£ i | x :
0 [ —T] = ;
o 12} 7 25F
= . : P-1dB(IN) 2 2 E
T M r ; — S=Rss= == =
3 -16 | (% 15 |
o [ > b
18 | 1f
20 f 05 |
22 L oL
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
VDD=VINV (V) VDD=VINV (V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f=1860MHz,
Ven1=0V, Ve 2=1.85V, Ve 3=1.85V Ven1=0V, Ve 2=1.85V, Ve 3=1.85V
New Japan Radio Co., Ltd.
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)

NJG1123PB5 (1.7GHz) @High Gain
| _vs.V_,V
D DD INV

4 D
35 |
3
%\ - IDD //4/
T4 2 /l/
a [ -—
a 15 |
L
0.5
0 [

2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
V_ =V (V)
DD INV
Condition
Ta=+25°C,
RF=OFF
Ven1=0V, Ve 2=1.85V, Ve 3=1.85V
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)

Gain, NF vs. Temperature

NJG1123PB5 (1.7GHz) @High Gain

19 [ 45 OIP3, lIIP3 vs. Temperature
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Ambient Temperature (°C)
Condition Condition
f=1860MHz, f1=1860MHz, f2=f1+100kHz,
Vop= Vi =2.7V, Pin=-30dBm,
VCTL:L:O\/! VCTL2:185\/1 VCT|_3=1-85V VDD: VINV =2.7V,
VCTL:L:O\/, VCTL2:1-85\/a VCTL3:185V
NJG1123PB5 (1.7GHz) @High Gain NJG1123PB5 (1.7GHz) @High Gain
] P-1dB(IN) vs. Temperature VSWR vs. Temperature
-8 35
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Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=1860MHz, f=1860MHz,
Vo= Vinv =2.7V, Vo= Vinw =2.7V,
VCTL]-:O\/a VCTL2=1-85\/1 VCTL3=1.85V VCTL]-:O\/: VCT|_2=1.85\/, VCTL3=1.85V
New Japan Radio Co., Ltd.
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)

NJG1123PB5 (1.7GHz) @High Gain

IDD vs. Temperature
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Ambient Temperature (°C)
Condition
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VCTL].:OV, VCTL2:1-85\/1 Vc'|'|_3=l85v
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)
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NJG1123PB5
W\I\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band High Gain Mode)
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NJG1123PB5 (1.7GHz) @High Gain
k factor vs. frequency
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NJG1123PB5

B ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)

NJG1123PB5 (1.7GHz) @Low Gain

NJG1123PB5 1.7GHz) @Low Gain

Pout vs. Pin Gain, IDD vs. Pin
10 6 30
0 / } -8 Gain 25
[ ,// | N [ —
= W A Wt N— 20
3 Pout / ‘ g _ \ &;
= .20 d - 12 y 15 >~
— i /7 — i | a
S i / © | [a)
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& 50 f / d 14 | 10
-40 7 P-ldB(IN)=+12-6dBm—F a6 | P-1dB(IN)=+12.6dBm 5
/ | [ ,.1DD
50 & ‘ ag L o= AN
-40 -30 -20 -10 0 10 20 -30 -20 -10 0 10 20
Pin (dBm) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f=1860MHz,
Voo=Vine =2.7V, Voo= Vine =27V,
Ven1=0V, Ve 2=1.85V, Ve 3=0V Ven1=0V, Ve 2=1.85V, Ve 3=0V
NJG1123PB5 (1.7GHz) @Low Gain NJG1123PB5 (1.7GHz) @Low Gain
NF vs. frequency Pout, IM3 vs. Pin
14— 20
| .
—_ 12 [ - /
g i E
e Uy NF s Pout L~
% 10: ™ / g 40 '/'/\‘
= B\ e / ‘
%) 9 F =] , :
2 : o .60 ;
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, : -80 IM/S// IIP3=+18.8dBm—;—
6k -100 :
1.8 1.85 1.9 1.95 2 2.05 21 -40 -30 -20 -10 0 10 20
frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1.8~2.1GHz, f1=1860MHz, f2=f1+100kHz,
Vo= Viny =2.7V, Voo= Viny =27V,
VCTL]-:O\/a VCTL2:1-85\/1 VCTLSZOV VCTL]-:O\/a VCTL2:1-85V1 VCTL3:OV
New Japan Radio Co., Ltd.
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)

NJG1123PB5 (1.7GHz) @Low Gain
P-1dB(IN) vs. frequency

NJG1123PB5 (1.7GHz) @Low Gain

OIP3, lIP3 vs. frequency

20 — 12 28
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frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
=1.8~1.92GHz, f1=1.8~1.92GHz, f2=f1+100kHz,
Vo= Vinv =2.7V, Pin:-16dBm,
Ve 1=0V, Ven 2=1.85V, Ve, 3=0V Voo= Viny =2.7V,
VCTL].ZO\/, Vc'r|_2:1.85\/, VCTL3:OV
New Japan Radio Co.Lld.
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NJG1123PB5
WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)

NJG1123PB5 (1.7GHz) @Low Gain NJG1123PB5 (1.7GHz) @Low Gain
Gain, NFvs. V_,V OIP3, IIP3vs.V_,V
27 ——T———T—T—TT71— 10 22.0 .,,....,,,..E.)DHI.NV...ZZO
=TT T T 9 20.0 20.0
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a0k 2 6.0 6.0
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
VDD=VINV V) V_=V (V)
DD INV
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f1=1860MHz, f2=f1+100kHz,
Ven1=0V, Ve 2=1.85V, Ve 3=0V Pin=-16dBm,
VCTL]-:O\/: VCTL2:1-85\/1 VCTL3=OV
NJG1123PB5 (1.7GHz) @Low Gain NJG1123PB5 (1.7GHz) @Low Gain
P-1dB(IN)vs.V_ ,V VSWRvs.V_,V
18..............D.D..“.\IV... . DD INV
- —— VSWRiI
_ [ -— VSWRo |
g 14 » DO: 3 S o
2 ., ] P-LdB(IN) E 25
= ¢ e
10 7
3 Of 5 1s
a L S
[ 1
6F 05
4L 0
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
VDD:VINV V) VDD:VINV V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f=1860MHz,
VCTL:I.:O\/, Vc'|'|_2=185\/, VCTL3:0V VCTL1:0\/: VCTL2:185\/a VCTL3:0V
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)

NJG1123PB5 (1.7GHz) @Low Gain

IMD3vs.V_,V
DD INV

| vs.V_,V
D DD’ INV

NJG1123PB5 (1.7GHz) @Low Gain

-60 0.05 D
0.04 |
-65 [
g IMD3 g 0.03
S ] =
8 -70 _8 i
s 0.02 |
IDD
= 0.0 |
-80 0 [
24 26 28 3 32 34 36 38 24 26 28 3 32 34 36 38
V_ =V (V)
V_=V (V) DD INV
DD INV
Condition Condition
Ta=+25°C, Ta=+25°C,
f1=1860MHz, f2=f1+100kHz, RF=OFF,
Pin=-16dBm, Ver1=0V, Ven 2=1.85V, Ve 3=0V
VCTL].:OV, VCTL2:1-85\/1 Vc'|'|_3=0v
New Japan Radio Co.Lld.
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NJG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)

NJG1123PB5 (1.7GHz) @Low Gain
Gain, NF vs. Temperature

NJG1123PB5 (1.7GHz) @Low Gain
OIP3, IIP3 vs. Temperature

2 | 12 22,0 22.0
NF 20.0 — 11P3 20.0
4 = 10 T — e
L 18.0 = 18.0
L -~ B
o _ 7 —_ o 16.0 160 g
g 6 - 8 _Cg ) E
c = ™ 140 1402
= LL o ™
T S o
o 8 — 6 O 120 \\ 120%
Gain T 0Pz | N
~ 10.0 ~ 10.0
10 4 S~
8.0 \\ 8.0
N
-12 2 6.0 6.0
-50 25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=1860MHz, f1=1860MHz, f2=f1+100kHz,
Vo= Viny =2.7V, Pin=-16dBm,
VCTL:L:O\/! VCTL2:185\/1 VCTL3=0V VDD: VINV =2.7V,
VCTL:L:O\/, VCTL2:1-85\/a VCTL3:OV
P-1dB(IN) vs. Temperature \ VSWR vs. Temperature
18
16 | 35
T 14 o 3
5 g ,. [—
o |
= 12 P-1dB(IN) 0
z ! Z
@ 10 x
3 i (% 15 s e me— o oy o
o 8 [ > 1
6 0.5
4L 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature (°C) Ambient Temperature (°C)
Condition Condition
f=1860MHz, f=1860MHz,
Vo= Viny =2.7V, Vo= Viny =2.7V,
VCTL]-:O\/u VCTL2:185\/1 VCTL3:OV VCTL]-:O\/a Vc'r|_2:1.85\/, VCTL3:OV
New Japan Radio Co., Ltd.
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JG1123PB5

WV\H

B ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)

IMD3(dBc)

NJG1123PB5 (1.7GHz) @Low Gain

IMD3 vs. Temperature

NJG1123PB5 (1.7GHz) @Low Gain
IDD vs. Temperature

DD

"]

/

f—"

25

50

75 100

Ambient Temperature (°C)

Ven1=0V, Ven 2=1.85V, Ven 3=0V

-60 05 [
04 |
-65 i
/ ~
2 0.3
-70 2
8 L
IMy - o2r
75 |
01|
-80 ol
-50 -25 0 25 50 75 100 50 25 0
Ambient Temperature (°C)

Condition Condition
f1=1860MHz, f2=f1+100kHz, RF=OFF
Pin=-16dBm, Vo= Vinv =2.7V,
Vo= Vinw =2.7V,

VCTL1:0\/1 Vc'|'|_2=185\/, VCT|_3=0V
New Japan Radio Co.Lld.
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NJG1123PB5
T
M ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)
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NJG1123PB5
W\I\H

M ELECTRICAL CHARACTERISTICS (1.7GHz band Low gain Mode)
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NJG1123PB5 (1.7GHz) @Low Gain
k factor vs. frequency
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NJG1123PB5

WV\H

B TRUTH TABLE
Control voltage Operating state
Vcenl AV Ven3 2.1GHz Band 800MHz Band 1.7GHz Band
(Band Sell) (Band Sel2) (Gain Sell) LNA Bypass LNA Bypass LNA Bypass

L L L OFF ON OFF ON OFF ON
L L H ON OFF OFF OFF OFF OFF
H L L OFF ON OFF ON OFF ON
H L H OFF OFF ON OFF OFF OFF
L H L OFF ON OFF ON OFF ON
L H H OFF OFF OFF OFF ON OFF
H H L ,

H H H Don't Care

“1"=0~ 045V, “H'=1.52 ~ V0.3V

Note:

1) Ven3="L" ( All bypass circuits: ON state )
2) Ven1=Ven 2=Ven 3="H" (800MHz and 1.7GHz band LNA: ON state )

New Japan Radio Co., Ltd.
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NJG1123PB5

B APPLICATION CIRCUIT (Top View)
Vle =27V VcTL 3=0Vor 1.85V . REOUT3
L11 ( 1.7GHz)
rl; Gaih Sel
T ( Cﬁ ) 5.6nH 100pF
12 1 10 LgJ L10
GND VINV VCTL3 RFOUT3 15nH
RFIN3
(1.7GHz) RFIN3 GND
B s
L9 1.7GHz Band
L8 18nH Bias
2.7nH Circuit
GND L7 C3 RF OUT2
|0 RFOUT2
14 Logic 'T 39nH  100pF (2.1GHZ%
7-; Circuit L I
_I 2.1GHz Band
. Clrcwt L6 %100 .
RFIN2 1.0nH o
(2.1GHz) E|N2 GND
s s ]
L5 !
L4 1.5nH —"o—
2.2nH
c1 RFOUT1
CHp ; 2pF | (80OMHz)
7'; El . Circuit
L3
6.8nH
. / ’V —| |7_| VDD :27\/
I 1000pF

RFINL
(800MHz)
L2 O
EnH 12nH V_, 1=0Vor18V V. 2=0Vor185V
(Band Sell) (Band Sel2)
PARTS LIST
Parts ID Comment
L1,L2,L6,L7,L8,1L10,L11 TDK (MLG0603)
L3, L4, L5,L9 TAIYO-YUDEN (HK1005)
C1~C5 MURATA (GRMO03)
PRECAUTIONS

1) Please locate C2 close to L3.

2) Please locate C4 close to L6, L10.

3) Ground terminal should be connected to the ground plane as low inductance as possible.
4) Please use an appropriate inductor for L3, L4, L5, L9 to improve Gain.
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B TEST PCB LAYOUT

NJG1123PB5

(Top View)
RF IN3 RF OUT3
(1.7GHz) (1.7GHz)
0o
@ 2% 0 888888] [,y | (2388 [vens] JOOTOT1 @
00 ©
o o o I| o o
o o o o cs5 U 000 0 O
o o o ° 5 i
o o ogg'-gg " Ooooooooooooool Voo
o o 00 o|L9 a (e} f
o 8 S o —L6 L
RF IN2 L5\ D T ——
. C2
° © oo J N oooooooooooooo| RF OUT2
© o o ol L2 Voo (21GHz)
UL O @
o o o L1 %% —
o o C1
o o o° U
o
O@O | O@O
o
9000 0000
0000
o ="o| || |3880 888835 |Vent |[o885] |Ven? H oo
RF IN1 RF OUT1
(800MH2) (800MHz)
PCB (FR-4):
t=0.2mm
MICROSTRIP LINE WIDTH=0.4mm (Zo=5002)
PCB SIZE=35.4mmx17.0mm
New Japan Radio Co., Ltd.
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NJG1123PB5

B PACKAGE OUTLINE (FFP16-B5)

(=]0.05]

T \ A A [ 72
-

0.25+0.05
0.35+0.15
0.65%£0.12
- %
0.209+0.05
D.15
0.30+0.15
2.00£0.08
D | b —
0.23740.10 INO.A
0.237f8: 8<5> % N §
L—JMMW UNIT smm
T.20%0.10 b 0.30%0.125 PCB - Ceramic .
S — OVER COAT : Epoxy resin
TERMINAL TREAT ‘Au
WEIGHT 1 7mg

Cautions on using this product [C%UTION] ) "

This product contains Gallium-Arsenide (GaAs) which is a harmful material. gven m‘fh‘ﬁmﬁgm”

o Do NOT eat or put into mouth. as regards either mistakes or omissions. The

7 H i application circuits in this databook are

Do NOT d|spo§e infire or break up this product. _ coorbec] only 10 ShOWrepreSeNEG

* Do NOT chemically make gas or powder with this product. ofthe product and notintended for the

« To waste this product, please obey the relating law of your country. guarantee or permission of any rightincluding

the industrial rights.

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

New Japan Radio Co.Lld.
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