NJG1133MD7

UMTS Triple Band LNA GaAs MMIC

HEGENERAL DISCRIPTION BPACKAGE OUTLINE
NJG1133MD7 is a triple band LNA IC designed for UMTS and LTE.
This IC has a LNA pass-through function to select high gain mode

or suitable low gain mode. The LNA of 1.7GHz band can be used
to 1.5GHz band by changing application circuit.
An ultra-small and ultra-thin package of EQFN14-D7 is adopted.

NJG1133MD7

HEAPPLICATIONS
2.1GHz, 1.7GHz and 800MHz triple band of standard condition application
Any dual High-band and single Low-band combination for LTE and UMTS applications,
like Band1,2 and 5,Band1,3 and 5,Band1,2 and 8
Note: For except of standard condition applications please refer to Application Note

BFEATURES
@®Low operation voltage +2.8V typ.
@®Low control voltage +1.8V typ.
@®Low current consumption 2.3mA typ. @High Gain Mode
48uA typ. @Low Gain Mode
@®Small and thin package EQFN14-D7 (Package size: 1.6 x 1.6 x 0.397mm typ.)
[High Gain Mode]
@®High gain 16.0dB typ. @frr=2140MHz, 885MHz, 1860MHz, 1495MHz
@®Low noise figure 1.35dB typ. @frr=2140MHz, 1860MHz

1.40dB typ. @frr=885MHz
1.55dB typ. @frr=1495MHz

@®High input IP3 +0.5dBm typ. @frr=2140.0+2140.1MHz, Pin=-30dBm
-2.0dBm typ. @fre=885.0+885.1MHz, Pin=-30dBm
0dBm typ. @fre=1860.0+1860.1MHz, Pin=-30dBm
0dBm typ. @frr=1495.0+1495.1MHz, Pin=-30dBm

[Low Gain Mode]

@®Gain -3.5dB typ. @frr=2140MHz
-3.0dB typ. @fre=885MHz, 1495MHz
-4.0dB typ. @fre=1860MHz

@High input IP3 +12dBm typ. @fre=2140.0+2140.1MHz, Pin=-16dBm
+12dBm typ. @frr=885.0+885.1MHz, Pin=-20dBm
+15dBm typ. @frr=1860.0+1860.1MHz, Pin=-16dBm
+15dBm typ. @frr=1495.0+1495.1MHz, Pin=-16dBm

HPIN CONFIGURATION

(Top View)

Pin Connection

1. GND 8. GND
2. VCTL2 9. GND
3. VCTL1 10. RFIN3 (1.7G/1.5GHz)
4. GND 11. GND

= 5. RFOUT1 (800MHz) 12. RFIN2 (2.1GHz)

6. RFOUT2 (2.1GHz) 13. RFIN1 (800MHz)
7. RFOUT3 (1.7G/1.5GHz) 14. VCTL3
ol b b
Note: Specifications and description listed in this datasheet are subject to change without prior notice.
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NJG1133MD7

BABSOLUTE MAXIMUM RATINGS

T,=425°C, Z;=7,=50Q

PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Operating voltage Vbp 5.0 \%
Control voltage Vet VCTL1,2,3 terminal 5.0 \Y
Input power Pin +15 dBm
Power dissipation Po ;‘;fgi;jifnﬁ‘)’BTﬁT;;Tg’ ugh-hole 1300 mw

: : , T
Operating temperature Topr -40~+85 °C
Storage temperature Tstg -55~+150 °C

BELECTRICAL CHARACTERISTICS 1 (DC CHARACTERISTICS)

General conditions: Vpp=2.8V, T,=+25°C, Z,=7,=50Q), with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating voltage Vb 2.7 2.8 3.6 V
Control voltage1 (High) Ve 1(H) 1.36 1.8 3.6 \%
Control voltage1 (Low) Ve 1(L) 0 0 0.3 \%
Control voltage 2 (High) Ver2(H) 1.36 1.8 3.6 \%
Control voltage 2 (Low) Ver2(L) 0 0 0.3 \Y
Control voltage 3 (High) Ver3(H) 1.36 1.8 3.6 \%
Control voltage 3 (Low) Ver3(L) 0 0 0.3 \%
Operating current 1 Ver 1=0V, Ve 2=0V,
2.1GHz Band High Gain mode | 1°®1 | v, 3=1.8V, RF OFF ) 23 3.1 mA
Operating current 2 Ver1=1.8V, Ve 2=0V, )
800MHz Band high Gain mode lop2 Ve 3=1.8V, RF OFF 23 3.1 mA
Operating current 3 Ver1=0V, Ve 2=1.8V, )
1.7GHz Band High Gain mode lop3 Ve 3=1.8V, RF OFF 23 3.1 mA
Operating current 4 Ver1=1.8V, Ve 2=1.8V, )
1.5GHz Band High Gain mode lop4 Vcr3=1.8V, RF OFF 23 3.1 mA
Operating current 5 lop5 Vce13=0V, RF OFF - 48 85 LA

Control current 1 Il Ver 1=1.8V - 5.5 8.5 LA

Control current 2 lcT2 Vcer2=1.8V - 5.5 8.5 LA

Control current 3 et 3 Ve 3=1.8V - 5.5 8.5 LA
New Japan Radio Co., Ltd.



NJG1133MD7

BELECTRICAL CHARACTERISTICS 2 (2.1GHz Band High Gain Mode)

General conditions: Vpp=2.7V, Vcr1=0V, Vcr2=0V, V¢ 3=1.8V, fRF=2140MHz, T,=+25°C,
Z.,=2,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX [UNITS
Small signal gain 1 Gaint | N 006ds. OUT 0 30az) oo | 145 | 16.0 | 175 | dB
Noise figure 1 NF1 [ o o sadpy  cormeeoriosses | 135 [ 15 [ dB
L%%‘;Z‘S"Q’ig;a;;:ﬁgam P-1dB(IN)_1 150 | 115 | - | dBm
Lnopi;:;c ?rd order intercept P31 Ei:il'\jgbde;;RFHOOkHz, 90 +05 ) dBm
RF Input VSWR 1 VSWRI1 - 15 | 20
RF Output VSWR 1 VSWRo1 - 2.0 2.5

HMELECTRICAL CHARACTERISTICS 3 (2.1GHz Band Low Gain Mode)
General conditions: Vpp=2.7V, V1. 1=0V, Ve112=0V, V1 3=0V, fRF=2140MHz, T,=+25°C, Z;=7,=50Q2,
with application circuit

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX |UNITS
Small signal gain 2 Gain2 5)&?'39;95550%%?8?;&%3IOSSGS -5.0 -35 20 | dB
. . Exclude PCB & tor |

Noise figure 2 NF2 (N 0.000B) ToOTIOSER 35 | 60 | dB
Input Power at 1dB gain | , 145Ny 2 +5.0 | +140| - | dBm
compression point 2
Input 3rd order intercept f1=fRF, f2=fRF+100kHz,
point 2 P32 | pin=-16dBm 0 | *120f - [dBm
RF Input VSWR 2 VSWRI2 - 1.6 2.0
RF Output VSWR 2 VSWR02 - 1.9 2.3
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NJG1133MD7

HBELECTRICAL CHARACTERISTICS 4 (800MHz Band High Gain Mode)

General conditions: Vpp=2.7V, Ve 1=1.8V, Ver2=0V, Ve 3=1.8V, fRF=885MHz, T,=+25°C,
Z.=2,=50Q, with application circuit
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX [UNITS
Small signal gain 3 Gaind | o 0 Cas. OUT 0 team > | 14.3 | 160 [ 173 | dB
Noise figure 3 NF3 5@?'3‘_’;6:5)8 & connector osses - 1.40 | 165 | dB
Input Power at 1dB gain [ 5 145Ny 3 160 | -95 - | dBm
compression point 3
Input 3rd order intercept f1=fRF, f2=fRF+100kHz,
point 3 IP3_3 Pin=-30dBm -10.0 -2.0 - dBm
RF Input VSWR 3 VSWRI3 - 1.8 2.3
RF Output VSWR 3 VSWRo03 - 2.2 2.7
HELECTRICAL CHARACTERISTICS 5 (800MHz Band Low Gain Mode)
General conditions: Vpp=2.7V, Vc71.1=1.8V, Vce12=0V, V1 3=0V, fRF=885MHz, T,=+25°C,
2:=2,=50Q, with application circuit
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX |UNITS
Small signal gain 4 Gaind | (o oeas 0T oeam o | 45 | 30 [ 20 | dB
Noise figure 4 NF4 5)&?'39;655)8 & connector losses - 3.0 6.0 dB
Input Power at 1dB gain [ 5 445 n)4 +45 | +17.0 - | dBm
compression point 4
Input 3rd order intercept f1=fRF, f2=fRF+100kHz,
point 4 IP3_4 Pin=-20dBm +2.0 +12.0 - dBm
RF Input VSWR 4 VSWRIi4 - 1.4 2.1
RF Output VSWR 4 VSWRo4 - 1.8 2.2
New Japan Radio Co., Ltd.



NJG1133MD7

BELECTRICAL CHARACTERISTICS 6 (1.7GHz Band High Gain Mode)

General conditions: Vpp=2.7V, Ve 1=0V, Vce12=1.8V, Ve 3=1.8V, fRF=1860MHz, T,=+25°C,
Z.=2,=50Q, with application circuit
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX JUNITS
Small signal gain 5 Gains | (X o rous our o sraz e | 145 | 160 | 175 | dB
e Exclude PCB & tor |

Noise figure 5 NF5 (I)Iil? L(‘).deB) connector losses - 1.35 1.6 dB
Input Power at 1dB gain 5 4 45N) 5 160 | -8.0 - | dBm
compression point 5

Input 3rd order intercept f1=fRF, f2=fRF+100kHz,

point 5 P35 | pin=-30dBm 00 0 T 9Bm
RF Input VSWR 5 VSWRIi5 - 2.1 2.6

RF Output VSWR 5 VSWRo05 - 1.8 2.2

HELECTRICAL CHARACTERISTICS 7 (1.7GHz Band Low Gain Mode)
General conditions: Vpp=2.7V, V¢ 1=0V, Vc12=1.8V, V1 3=0V, fRF=1860MHz, T,=+25°C,
2,=2,=50Q), with application circuit
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX [UNITS
Small signal gain 6 Gain6 [ o rods our o s o | 55 | 40 | 20 | dB
Noise figure 6 NF6 N btoag) - connector losses - 40 | 65 | dB
Input Power at 1dB gain | 5 4 45N) 6 +40 | +160 | - | dBm
compression point 6
Input 3rd order intercept f1=fRF, f2=fRF+100kHz,
point 6 P36 | pin=-16dBm 0 |10} - |dBm
RF Input VSWR 6 VSWRIi6 - 1.7 2.2
RF Output VSWR 6 VSWRo06 - 2.4 2.7
New Japan Radio Co., Ltd.



NJG1133MD7

BELECTRICAL CHARACTERISTICS 8 (1.5GHz Band High Gain Mode)

General conditions: Vpp=2.7V, Vc1.1=1.8V, Vc12=1.8V, V1 3=1.8V, fRF=1495MHz, T,=+25°C,
Z.=2,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX [UNITS
. . . Exclude PCB & connector losses
Small signal gain 7 Gain7 (IN 0.09dB, OUT: 0.30dB) 14.5 16.0 18.0 dB
Noise figure 7 NF7 | G osadsy  connectortosses - 155 | 1.75 | dB
Input Power at 1dB gain | 5 445Ny 7 160 | -9.0 - | dBm
compression point 7
Input 3rd order intercept f1=fRF, f2=fRF+100kHz,
point 7 IP3_7" | pin=-30dBm -6.0 0 - | dBm
RF Input VSWR 7 VSWRIi7 - 2.5 2.8
RF Output VSWR 7 VSWRo7 - 1.8 24
HELECTRICAL CHARACTERISTICS 9 (1.5GHz Band Low Gain Mode)
General conditions: Vpp=2.7V, Vc1.1=1.8V, Vce12=1.8V, V1 3=0V, fRF=1495MHz, T,=+25°C,
Z,=2,=50Q), with application circuit
PARAMETERS SYMBOL CONDITIONS MIN TYP MAX |UNITS
. . . Exclude PCB & connector losses
Small signal gain 8 Gain8 (IN 0.09dB, OUT: 0.30dB) -5.0 -3.0 -2.0 dB
N Exclude PCB & tor |
Noise figure 8 NF8 (N2 0.000B) Toooriosses - 3.0 6.0 | dB
Input Power at 1dB gain [ 5 45Ny g +40 | +160| - |dBm
compression point 8
Input 3rd order intercept f1=fRF, f2=fRF+100kHz,
point 8 P38 | pin=-16dBm N R N
RF Input VSWR 8 VSWRI8 - 1.5 2.1
RF Output VSWR 8 VSWRo08 - 1.8 2.3
HELECTRICAL CHARACTERISTICS 10
General conditions: Vpp=2.7V, T,=+25°C, Z,=2,=50Q), with application circuit
PARAMETERS SYMBOL CONDITIONS MIN TYP | MAX | UNITS
i i (Gain@High Gain mode) - (Gain@Low
Gain dynamic range 1 GDR_1 Gain mode), f=2140MHz 175 | 195 | 21.0 dB
(2.1GHz Band) Ver1=0V, Ver 2=0V, Ver3=0 or 1.8V
i i (Gain@High Gain mode) - (Gain@Low
Gain dynamic range 2 [ e 5 | G mode), f=885MH 175 | 19.0 | 205 | dB
(800MHz Band) Ver1=1.8V, Ver2=0V, Ver, 3=0 or 1.8V
i i (Gain@High Gain mode) - (Gain@Low
Gain dynamic range 3 | ~hp 5 | Gain mode), f=1860MHz 18.0 | 200 | 215 | dB
(1.7GHz Band) Ver1=0V, Ver 2=1.8V, Ve 3=0 or 1.8V
i i (Gain@High Gain mode) - (Gain@Low
Gain dynamic range 4 GDR_4 Gain mode), f=1495MHz 17.5 | 19.5 | 21.0 dB
(1.5GHz Band) Ver1=1.8V, Ver2=1.8V, Ver 3=0 or 1.8V
New Japan Radio Co., Ltd.
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B TRUTH TABLE

NJG1133MD7

Control voltage Operating state
Vet Ver 2 Ve 3 2.1GHz Band 800MHz Band 1.7GHzéor ;'SGHZ)
(Band Sel1) | (Band Sel2) | (Gain Sel1) an
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 OFF ON OFF ON OFF ON
H H H OFF OFF OFF OFF ON OFF
“L"=0 ~ 0.30V, “H’=1.36 ~1.9V
ETERMINAL INFORMATION
No. | SYMBOL DESCRIPTION
1 GND GND terminal (0V)
2 VCTL2 |Control voltage supply terminal. The frequency band (2GHz / 800MHz /
1.7GHz or 1.5GHz) is selected by 2bit control signal. (Please refer to truth
3 VCTL1 |table.)
4 GND GND terminal (0V)
5 REOUT1 Output terminal of 800MHz band. This terminal is also the power supply
terminal of the LNA, please use inductor (L3) to connect power supply.
6 REOUT?2 Output terminal of 2.1GHz band. This terminal is also the power supply
terminal of the LNA, please use inductor (L6) to connect power supply.
7 RFOUT3 Output terminal of 1.7GHz(or 1.5GHz) band. This terminal is also the power
supply terminal of the LNA, please use inductor (L9) to connect power supply.
8 GND GND terminal (0V)
9 GND GND terminal (0V)
RF input terminal of 1.7GHz(or 1.5GHz) band. The RF signal is input through
10 RFIN3 |external matching circuit connected to this terminal. The DC blocking
capacitor is not required.
11 GND GND terminal (0V)
RF input terminal of 2.1GHz band. The RF signal is input through external
12 RFIN2 |matching circuit connected to this terminal. The DC blocking capacitor is not
required.
RF input terminal of 800MHz band. The RF signal is input through external
13 RFIN1 matching circuit connected to this terminal. The DC blocking capacitor is not
required.
Control voltage supply terminal. High gain mode or low gain mode is selected
14 VCTL3 . . )
by applying this terminal.

Notes: Ground terminal (No.1, 4, 8, 9, 11) should be connected with the ground plane as short as
possible.

New Japan Radio Co., Ltd.



NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

2.1GHz @High Gain 2.1GHz @High Gain
Pout vs. Pin Gain, IDD vs. Pin
10 (f=2140MHz) / 20 (f=2140MHz) 8
5 i
/ | Gain
0 . L R L B— 6
) _5 4// a
E Pout/ )
T-10 : = 10 4
3_15 / ’ (V] ’
o / L R
20 / 5 —IDD 2
/
25 :
P-1dB(IN)=-9.3dBm ! P-1dB(IN)=-9.3dBm
-30 1 0 ‘ 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,
VDD =2.7V, VDD= 27V,
VCTL1 =OV, VCTL2=OVa VCTL3=1 .8V VCTL1 =OV, VCTL2=OVa VCTL3=1 .8V
2.1GHz @High Gain 2.1GHz @High Gain
NF, Gain vs. frequency Pout, IM3 vs. Pin
4 (f=2.0~2.3GHz) 20 20 (f1=2140MHz, f2=f1+100kHz£)/,
35 18 0 e -
3 Gain—1] 16 Pout / /_/; - ; -
R e Bt e T A — E-zo ] ,//
25 14 __ % L / :
) 3 @ ‘
T 2 122 2.40 w4
L = ~
Z15 10 & 5 /|
L 0._60 v
NF o /
1 8 Y om3
0.5 6 80 4
(Exclude PCB, Connector Losses) V4 1IP3=-0.1dBm 3
0 | | | | 4 -100 L= 1 i
2 2.05 2.1 2.15 2.2 2.25 2.3 -40 -30 -20 -10 0 10
frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
VDD: 27V, VDD= 27V,
VCTL1 :OV, VCTLZ:OV, VCTL3:1 .85 VCTL1 =0V, VCTL2=0Va VCTL3=1 .8V

Iop (MA)

New Japan Radio Co., Ltd.



NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

2.1GHz @High Gain 2.1GHz @High Gain
P-1dB(IN) vs. frequency OIP3, IIP3 vs. frequency
(f=2.11~2.17GHz) (f1=2.1~2.2GHz, f2=f1+100kHz, Pin=-30dBm)
4 20 6
6 19 5
18 4
~ -8 P-1dB(IN)
£
o 'g 17 3 E
T-10 @ oIP3 o
s 3 16 23
=12 ™ ~—T P
Q S 15 1 &
o-14 178 S R N — _ 0
-16 13 IP3__{ 4
-18 12 -2
21 211 212 213 2.14 215 2.16 2.17 2.18 21 212 2.14 2.16 218 2.2
frequency (GHz) frequency (GHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
VDD= 27V, VDD= 27V,
VCTL1=OVa VCTL2=OVa VCTL3=1 .8V VCTL1=0V1 VCTL2=0Va VCTL3=1 .8V

New Japan Radio Co., Ltd.



NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

Gain (dB)

P-1dB(IN) (dBm)

2.1GHz @High Gain
Gain, NF vs. Vbp

18 4
17 35
-
16 Gain — L—T 3
—
15 25
14 2
13 15
12 NF 1
11 05
10 0
22 24 26 28 3 32 34 36
Voo (V)
Condition
Ta=+25°C,
f=2140MHz,

VCTL1 :OV, VCTLZ:OV, VCTL3:1 .8V

2.1GHz @High Gain
P-1dB(IN) vs. Vbp

2
-3
-4
-5
6
-7
-8
P-1dB(IN) |
-9 /
-10
22 24 26 28 3 32 34 36
Voo (V)
Condition
Ta=+25°C,
f=2140MHz,

VCTL1 :OV, VCTLZ:OV, VCTL3:1 .8V

-10 -

NF (dB)

OIP3 (dBm)

VSWR

New Japan Radio Co., Ltd.

2.1GHz @High Gain
OIP3, IIP3 vs. VDD

19 5
18 4
17 /,/ 3
16 ] 22
15 OIP3 e 1 ﬁ
.~ np3 ©
14 e ok
ﬂ/"
13 1
12 2
11 -3
22 24 26 28 3 32 34 36
Vob (V)
Condition
Ta=+25°C,
f1=2140MHz, f2=f1+100kHz,
Pin=-30dBm,

VCTL1 =0V, VCTL2=0Va VCTL3=1 .8V

2.1GHz @High Gain

A VSWR vs. Vbb

=

3

2.5

9 S S

15 —

1

0.5

G2 24 26 28 3 32 34 36

Vob (V)

Condition
Ta=+25°C,
f=2140MHz,

VCTL1 :OV, VCTLZ:OV, VCTL3:1 .8V




NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

2.1GHz @High Gain
Iop vs. VDD

Iop

22 24 26 28 3 32 34 36
Voo (V)
Condition
Ta=+25°C,
RF=0OFF,
Ve 1=0V, Ve 2=0V, V1 3=1.8V

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

2.1GHz @High Gain 2.1GHz @High Gain
Gain, NF vs. Temperature OIP3H1, IIP3H1 vs. Temperature

(f=2.14+2.1401GHz, Pin=-30dBm, Vop=2.7V, Vc1L1=0V, VcTi2=0V, Vcri3=1.8V)

(f=2.14GHz, Vbp=2.7V, Vc1L1=0V, VcT1L2=0V, VcT1L3=1.8V)
4 17 5
18 35 16 4
mm—
15 T 3
d ~N
17 Gain 3 / N
— 14 2 _
16 25 E 5 / ] g
m \\ a % —OIP3H1 ] @
T - l_/ 1T T T~ -
= 15 - 2 T = 12 e e e 0«
© TR % '/ 1IP3H1 g
O 14 =T 1152 QM 7 1
L7 O 10 4 -2
13 =1 NF 1 ./
9 P == '3
12 05 8 4
(Exclude PCB, Connector Losses)
11 ' 0 7 -
60 -40 -20 O 20 40 60 80 100 60 -40 -20 O 20 40 60 80 100
Temperature (°C) Temperature (°C)
2.1GHz @High Gain 2.1GHz @High Gain
P-1dB(|N) VS. Temperature VSWRl, VSWRo vs. Temperature
(f=2.14GHz, Vop=2.7V, VcTiL1=0V, VCTi2=0V, Veri3=1.8V) (f=2.14GHz, Voo=2.7V, Ver1=0V, VerL2=0V, Veri3=1.8V)
-4 4
— VSWRI |
=-— VSWRo
6 3.5
£ 3
o] B 25
T.-10 P-1dB(IN) [14 -
2 2 2 B —
z : —
3 15 _
)
o -14 ]
-16 0.5
-18 0
60 -40 -20 O 20 40 60 80 100 60 -40 -20 O 20 40 60 80 100
Temperature (°C) Temperature (°C)

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

2.1GHz @High Gain

Iop vs. Temperature
(Vbp=2.7V, Vc1L1=0V, Vc112=0V, VcT.3=1.8V, RF=OFF)

Iop | —

Ibop (MA)

60 -40 -20 O 20 40 60 80 100
Temperature (°C)

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

Condition : Ta=+25°C, VDD=2.7V, VCTL1=OV, VCTL2=0V, VCTL3=1 .8V

25 Oct 2887

l4:14:4a4

CH1 S11 LOG S5 dB/ REF @ dB 14 267 dB 2 14R dRA 2RE CH=
he
car
PRm I
s3
+
ERE =23 vea s B/ mer @ on clezmees 3142 008 oo oHs
Cor
PRm NN .
\ \
2
+
START .2S2 222 A@A GHZ STOP 3.202 222 222 GHZ
25 Oct 2097 14:15:26
CH1 11 SWR 1 /EF 1 +1.4984 2 14R ARA 2RE CH=
- I o]
car \\ /
o J/
N\t~
' \42{
- L mee - P ——
Cor IA\
Prim \UI \
N B
+ VA
START .2S2 A2 AR GHZ STOP 3.202 222 222 GHZ

-14 -

CH1 Markers

1-159854d8
2.11008 GHz .

3-12 45408
2.17998 OHz

PRm

CHZ Markersa

1:-1D.0B2 dB

=.1120@ oHz ©OT

3:- 1P.S68dB

2.1700a GHz
PRm

Exg

CH1 Markers

1:1 3818
211000 GHz .

3:1 6324
2.17008 oHz
PRm
+
cHz
CHZ Markers
1:1.9192
211200 oHz ©OT
3:1.8584
2.17208 GH=
PRm

821

S dB/REF @ dB

25 Oct 2887
*15.424 dB

L4:15:@8
2 142 ARE@ RA CGH=

ha

CH1 Markers

1 1551608
2.110p4d GHz

2.1799@ GHz

/|

i

Loa 5 o8/ REF

2140 AER @R GH=

CHZ Markera

- 29,762 dB
Z.11228 GHZ

3:-3p.926 dB

2.17@R@ GHz

START

s11

ha

START
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1UFs

1 U Fs

.AS@ A2R 30 GHZ

2:4@ 635 0

25 Oct 2887
1167@ nH

15.691 o

2:47 352

31.866 0 23185 nH

.AS@ B2R A7 GHZ

STOP 3.207 PU7 P27 GHZ

sTOP

L4:15:34
2 142 ARE@ RA CGH=

CH1 Merkers
1:33 883
18.279 o
2.11@R@ CH=
Q:41.716
2Wa13a
2.1799@ GHz

2142 20@ @R GH=

CH2 Markers
1:42 @78 o
27.78:!

30
2.1122@ GH=

2.170p4@ GHz

3.20% P27 2EA GHzZ




NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band High Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1 =0V, VCTL2=OV, VCTL3=1 .8V

25 Oct 2097 l4:16:@S5
2 142 ARA @RA CGH=

25 Oct 287 l4:15:5@
S dB/REF @ dB -14@29dB 2142 @RE QRA CH= CH1 821 LOG S dB/REF @ o +15.368 oB

EHT) s11 LoG
11N\

cor cor |41\
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)

2.1GHz @Low Gain 2.1GHz @Low Gain
P-1dB(IN) vs. frequency OIP3, IIP3 vs. frequency
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NJG

1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)

Gain (dB)

P-1dB(IN) (dBm)

2.1GHz @Low Gain
Gain, NF vs. VbD
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)

Gain (dB)

(f=2.14GHz, Vbp=2.7V, VcT1L.1=0V, VcT11.2=0V, VcT1L3=0V)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)

2.1GHz @Low Gain

Iop vs. Temperature
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)

cH1

Condition : Ta=+25°C, VDD=2.7V, VCTL1=OV, VCTL2=0V, VCTL3=0V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (2.1GHz band Low Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1 =0V, VCTL2=OV, VCTL3=OV
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

800MHz @High Gain
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Gain (dB)
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Gain, IDD vs. Pin
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

800MHz @High Gain

P-1dB(IN) vs. frequency
(f=869~900MHz)
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800MHz @High Gain
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

Gain (dB)
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Gain, NF vs. VbD
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800MHz @High Gain
OIP3, IIP3 vs. VbD
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

800MHz @High Gain

Iop vs. VbD
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

800MHz @High Gain 800MHz @High Gain
Gain, NF vs. Temperature OIP3H1, IIP3H1 vs. Temperature

(f=885+885.1MHz, Pin=-30dBm, Vbp=2.7V, Vc1.1=1.8V, VcT1.2=0V, VcT1L3=1.8V)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

800MHz @Low Gain

Iop vs. Temperature

50 (Vobp=2.7V, Vcr1L1=1.8V, Vc1L.2=0V, Vc13=0V, RF=OFF)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

cH1

Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=OV, VCTL3=1 .8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band High Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=OV, VCTL3=1 .8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

800MHz @Low Gain

Pout vs. Pin
(f=885MHz)
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800MHz @Low Gain

Gain, IDD vs. Pin
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

800MHz @Low Gain 800MHz @Low Gain
P-1dB(IN) vs. frequency OIP3, IIP3 vs. frequency
(f=869~900MHz) (f1=860~910MHz, £2=f1+100kHz, Pin=-20dBm)
22 17 17
20 16 16
18 15 15
3 7 T T T T T~ IIP3
16 [— =14 = 14 ~
g P-1dB(IN) g T~ g
= 14 313 13T
5 2 z
T 12 5 12 128
& 10 11 11
oIP3
\\
8 10 10
6 9 9
860 870 880 890 900 910 860 870 880 890 900 910
frequency (MHz) frequency (MHz)
Condition Condition
Ta=+25°C, Ta=+25°C,
VDD: 27V, VDD: 27V,
VCTL1 =1 8V, VCTLZ:OV, VCTL3:0V VCTL1 =1 8V, VCTLZ:OV, VCTL3:0V

New Japan Radio Co., Ltd. ”



NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

Gain (dB)

800MHz @Low Gain
Gain, NF vs. VbD

2 6
1 5
0 NF 4
1 3
2 2
-3 1
Gain
-4 0
-5 1
-6 -2
22 24 26 28 3 32 34 36
Voo (V)
Condition
Ta=+25°C,
f=885MHz,

P-1dB(IN) (dBm)

VCTL1 =1 8V, VCTLZ:OV, VCTL3:0V

800MHz @Low Gain
P-1dB(IN) vs. Vbb

N
o

-
©

-
[oe]

\

-
»

P-1dB(IN)

-
[&)]

N
S

13

22 24 26 28 3 32 34 36
Vob (V)
Condition
Ta=+25°C,
f=885MHz,
Ver1=1.8V, Ve 2=0V, Ve 3=0V
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NF (dB)

OIP3 (dBm)
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VSWR
N

800MHz @Low Gain
OIP3, IIP3 vs. VbD

16 17
15 16
14 15
1P3
13 S I I 14
12 13
1 12
10 oIP3 — 11
9 10
8 9
22 24 26 28 3 32 34 36
Voo (V)
Condition

Ta=+25°C,

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

Pin=-20dBm,

VCTL1 =1 8V, VCTL2=OVa VCTL3=OV

800MHz @Low Gain

VSWR vs. VbD
=

22 24 26 28 3 32 34 36
Vop (V)
Condition
Ta=+25°C,
f=885MHz,
Ver1=1.8V, Ve 2=0V, Ve .3=0V

IIP3 (dBm)




NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

800MHz @Low Gain
Iob vs. VbD
45

40

35 /
Ioo /
30

Ipp (uA)

/
25
22 24 26 28 3 32 34 36
Voo (V)
Condition
Ta=+25°C,
RF=0OFF

VCTL1=1 8V, VCTL2=OVa VCTL3=OV

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

Gain (dB)

P-1dB(IN) (dBm)

800MHz @Low Gain

Gain, NF vs. Temperature
(f=885MHz, Vbp=2.7V, VcTL1=1.8V, VcTL2=0V, VCcTL3=0V)

- ‘ 10
-2 Gain 9
-3 I — 8
\\\
-4 7
-5 6
-6 - 5
g
| -—
-7 NF —= 4
’/-—
-8 £ 3
(Exclude PCB, Connector Losses)

- 2
60 -40 -20 O 20 40 60 80 100
Temperature (°C)
800MHz @Low Gain
P-1dB(IN) vs. Temperature
(f=885MHz, Vbp=2.7V, VcTi1=1.8V, VcTi2=0V, Veri3=0V)

20

18

\\\\

16 P-1dB(IN) ~\
N

14

12

10

8

6

60 40 -20 O 20 40 60 80 100

Temperature (°C)
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NF (dB)

800MHz @Low Gain
OIP3, IIP3 vs. Temperature

(f=885+885.1MHz, Pin=-20dBm, Vbp=2.7V, Vc1L.1=1.8V, VcTL2=0V, VcTL3=0V)

OIP3 (dBm)

VSWR

13 16
12 EEN 15
\\
11 OIP3\‘\ | 14
~~
— 3
10 \\‘ - 13 _
NO IS P3 3
9 < 12%
8 11 g
7 10
6 9
5 8
4 7
60 -40 -20 0 20 40 60 80 100
Temperature (°C)
800MHz @Low Gain
VSWRIi, VSWRo vs. Temperature
(f=885MHz, Vbp=2.7V, VcTL1=1.8V, VcTL2=0V, VcTL3=0V)
4
—VSWRil
35 =— VSWRo
3
25
2
15
1
0.5
0
60 -40 -20 O 20 40 60 80 100
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Temperature (°C)




NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

800MHz @Low Gain

Iop vs. Temperature

50 (Vobp=2.7V, Vcr1L1=1.8V, Vc1L.2=0V, Vc13=0V, RF=OFF)

40

30 Iop i

Ipp (uA)
\

10

0
60 -40 -20 0O 20 40 60 80 100

Temperature (°C)

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=0V, VCTL3=0V

CH1 811 LOG S dB/REF @ dB

25 Oct 2887

14:23:27

25

Oct 2087 L4:23:339
17576 4B .865 @A @20 GHz cH1 821 Loc S dB/REF @ oB 2271248 .865 @@ @20 GHx
be be
CH1 Markera
1-15 98508
cor a72.G08 MHz
3-1892308 5
SOB.a08 MHz
PRm N — | PRm %
\ yd A B
d /
gAY
' 5 ' /
ErE s=2 oo R [ —— B8 siz oo R e ——
CHZ Markers
1:-11.3P6 dB
car 572 oz@ MHz  COT
3+-12,079dB P
22 222 MHz
Prim Prim s
~al 7 / 3
r /
———]
13
N N // S~
START .OSP OPA BB GHz STOP 3.0P7 PEE AR Hz START .0SE OPA BB GHz STOP 3.007 PR @PA GHz
25 Oct 2087 14:23:52 25 Oct 2807 l4:24:@2
cHI 811 swm 1 ,REF 1 13067 885 200 o CHz EH s1t 1 U Fs 2:56 9240 -125160 14369 pF 865 @a0 @eR GH=
. 1\ 7 feacaaganaa .
CH1 Markera
| / /
1:1 3772
cor ‘ / a78.808 MHz .
‘ / 3:1 2588 .
\ / 999,809 MHz N\
PRm PRm AL
\\ //
+ /W / +
=
13
Engd s2a—sus 1 sREF 1 11.8977 .85 PPR PR GHz cH2 Saz 1 U Fs .B85 K@ ERE GHz
\ CHZ Markers
1:1.7508
Gar l a7a oza MHz  O°7
\ /7 "N ai1.6558
0R aoR MHz
PRm l / \ PRm
2
N \w / N

START .25@ 0@a aEE Bz

STOP 3.227 22@ 227 GHZ
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START .2SP B2 @A GHZ

STOP 3.027 227 2@ GHZ

CH1 Markera

1 -3.3582 0B
972.808 MHz

3 -3.2450 08
90D .80 MHZ

CHZ Markera

1:-3.304@ dB
872 223 MHz

3:-3.23B8 dB
a2r 2 MHz

CH1 Markers
1:62912 a
-12316 0
a7p aen MH=
3:61.322 0
-11 463 @
9PB.808 MHZ

CH2 Merkers

1:28673 a
. 2
870 227 MHz

3:34d.205 a
-57@ 31 ma
99P.@0B MHz




NJG1133MD7

BELECTRICAL CHARACTERISTICS (800MHz band Low Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=OV, VCTL3=OV

25 Oct 297 L4:24:18 25 Oct 2087 l14:24:27
-17786 dB  .B6S AR AR GHz CH1 821 LOG S dB/REF @ oB -3.2920 JB  .B6S @@R @GOR GH=z

S dB/REF @ oB

EHT s11 LoG
be

+ [ \
cwz sam__ Lot s uB/Rer @ oB [ —— ErE siz oo s uB/REr @ B [ ——
cor cor
1

PRm \ ya i W Ty et PRm X

y ~ » [\

\J ' \

N N
| \.
STOP 20.U07 AA@ UEd GHz

t
STOP 20.207 2P AR GHzZ START .2SP B2 @@ GHZ

START .2SP B2 @@ GHZ

800MHz @Low Gain
k factor vs. frequency

(f=50MHz~20GHz)
20
15
S
o
© 10
8
" )
0
0 5 10 15 20
frequency (GHz)

New Japan Radio Co., Ltd.




NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

1.7GHz @High Gain

1.7GHz @High Gain

Pout vs. Pin Gain, IDD vs. Pin
10 (f=1860MHz) 20 (f=1860MHz) 8
/ Gain
0 "~ L 15— 6
— 5 — 3
E @ ‘ I
om Pout S j
310 7 4 c 10 ‘ 4 E
5 3 /| g
2 0 ; ! i
S-15 / Pl
20 F— 5 'IE'D'_ 2
-25 ,/ |
P-1dB(IN)=-9.0dBm P-1dB(IN)=-9.0dBm| |
-30 ‘ 0 ' ‘ 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,
VDD: 27V, VDD: 27V,
VCTL1 :OV, VCTL2:1 8V, VCTL3:1 .8V VCTL1 :OV, VCTL2:1 8V, VCTL3:1 .8V
1.7GHz @High Gain 1.7GHz @High Gain
NF, Gain vs. frequency Pout, IM3 vs. Pin
(f=1.7GHz~2.0GHz) (f1=1860MHz, f2=f1+100kHz) .
4 20 20 ~
35 18 o // ,
b Gain— 16 _ Pout| T
- T e— £ 20 ] ;
25 x- 14 [ 4
—_ o i) ,
m T ™ e
3 2 12 <= =-40 _
LL \ £ - s
Z45 T~ 110 & 5 /]
NF & 60 7
1 8 / M3
-80 L
0.5 6 4 !
(Exclude PCB, Connector Losses) // IIP3I=-0.5dBm ‘
0 4 -100 L= B
17 175 18 18 19 195 2 -40 -30 -20 -10 0 10
frequency (GHz) Pin (dBm)
Condition Condition
Ta=+25°C, Ta=+25°C,
VDD= 27\/, VDD= 27V,

VCTL1 =OV, VCTL2=1 8\/, VCTL3=1 .8V

VCTL1 =0V, VCTL2=1 8V, VCTL3=1 .8V

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

P-1dB(IN) (dBm)

1.7GHz @High Gain

P-1dB(IN) vs. frequency
(f=1.84~1.88GHz)

-4
-6
-8 ——P-1dB(IN)
—
10
12
14
-16
-18
183 184 185 186 1.87 1.88 1.89
frequency (GHz)
Condition
Ta=+25°C,
VDD= 27\/,

VCTL1 =OV, VCTL2=1 8V, VCTL3=1 .8V
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1.7GHz @High Gain

OIP3, IIP3 vs. frequency
, (f1=1.8~1.9GHz, f2=F1+100kHz, Pin=-30dBm) ,

16 3
15 FoIp3 2
—_ 1 =~
£ 14 £
m 7]
313 03
[2¢d P it —_ -] [2¢d
& —_—t—" i —1- &
o 2 np3— -1 =
11 2
10 3
9 -4
1.8 182 184 186  1.88 1.9
frequency (GHz)
Condition
Ta=+25°C,
VDD= 27V,

VCTL1 =0V, VCTL2=1 8V, VCTL3=1 .8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

Gain (dB)

P-1dB(IN) (dBm)

1.7GHz @High Gain
Gain, NF vs. Vbp

18 4
17 35
-
16 Gain // 3
15 // 25
14 2
13 e — 1.5
12 NF 1
11 05
102.2 24 26 28 3 32 34 3.60
Voo (V)

Condition

Ta=+25°C,

f=1860MHz,

VCTL1 :OV, VCTL2:1 8V, VCTL3:1 .8V

1.7GHz @High Gain
P-1dB(IN) vs. Vbp

2
3
4
5
"
i P-1dB(IN) —
8 S
9
2 22 26 28 3 32 34 36
Vop (V)
Condition
Ta=+25°C,
f=1860MHz,

VCTL1 =OV, VCTL2=1 8\/, VCTL3=1 .8V
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NF (dB)

1.7GHz @High Gain
OIP3, IIP3 vs. VbD

19 5
18 4
17 A 3
E 16 / 2
m
E 15 // - 1 %
- oIP3 = = Z
o 1 - I
= -~ 1IP3 o
O 14 = 0=
13 1
12 2
11 -3
22 24 26 28 3 32 34 36
Vob (V)
Condition
Ta=+25°C,

VSWR
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f1=1860MHz, f2=f1+100kHz,
Pin=-30dBm,
VCTL1 =0V, VCTL2=1 8V, VCTL3=1 .8V

1.7GHz @High Gain

VSWR vs. VbD
4
—VSWRil
35 =— VSWRo
3
2.5
2 B —
15
1
0.5
0
22 24 26 28 3 32 34 36
Vob (V)
Condition
Ta=+25°C,
f=1860MHz,

VCTL1 =OV, VCTL2=1 8V, VCTL3=1 .8V




NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

1.7GHz @High Gain

Ibp vs. VDD
4
35
3 /,
25 o
< Iop
E 2 Pl
[=]
o
=15
1
0.5
0

22 24 26 28 3 32 34 36
Voo (V)

Condition

Ta=+25°C,

RF=0OFF

Ve 1=0V, Ve 2=1.8V, Ve .3=1.8V

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

1.7GHz @High Gain 1.7GHz @High Gain
Gain, NF vs. Temperature 0|P3H1, IIP3H1 vs. Temperature
(F=1860MHz VD:)=2 7V, VerL=0V, VeTL2=1.8V, Veri3=1.8V) (f=1860+1860.1MHz, Pin=-30dBm, Vop=2.7V, VcTL1=0V, VcTi2=1.8V, VcTL3=1.8V)
. — . — —~ 4 17 5
18 35 16 4
. 1 3
17 Gain 3 5 ]
14 // 2 _
f—— E
= 16 ~ 25 5 13 1@
2 5 B~ , B 202 / oz
g ) - OIP3H1 T =
5 o w = ¥ IP3H1_] (5
O 14 N L 15 Z Q1 7 — '
- O 10 . 2
13 NF 1 7
9 7/ 3
12 0.5 8 L’ 4
(Exclude PCB, Connector Losses) -
11 0 7 -
60 -40 -20 O 20 40 60 80 100 60 40 -20 O 20 40 60 80 100
Temperature (°C) Temperature (°C)
1.7GHz @High Gain 1.7GHz @High Gain
P-1dB(|N) VS. Temperature VSWRl, VSWRo vs. Temperature
(f=1860MHz, Vbp=2.7V, VcTL1=0V, VcTi2=1.8V, VcrL3=1.8V) (f=1860MHz, Vpp=2.7V, VcTL1=0V, Veri2=1.8V, VerL3=1.8V)
-4 4
— VSWRI |
=— VSWRo
6 3.5
8 3
3
i3] P-1dB(IN) 2.5
T-10 - —
z 22 —
& 12 2 i S .
T 1.5
)
a -14 ]
-16 05
-18 0
60 -40 -20 O 20 40 60 80 100 60 40 -20 O 20 40 60 80 100
Temperature (°C) Temperature (°C)

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

1.7GHz @High Gain

Ipp vs. Temperature
(Vobp=2.7V, VcT1L1=0V, VcT112=1.8V, VcT1L3=1.8V, RF=OFF)

lop

Ibp (MA)

60 -40 -20 O 20 40 60 80 100
Temperature (°C)

New Japan Radio Co., Ltd.
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1 =0V, VCTL2=1 8V, VCTL3=1 .8V

25 Oct 2887 14:36:45

CH1 s11 Loc S dB/REF @ oB ~8.9472 4B 1 862 ARE @R@ GH=
ha
CH1 Markers
1-83.154m 08
car 1.8408@ GHz
3 -B8.5882 08
1.88089 OHz
PRm /1
t
ERE =23 vea s B/ mer @ on cliemeen 1 mep aoe @B ons
CHZ Markers
1:-12.212dB
Car 1.84222 GHZ
3-11,729dB
1.8822Q GH=
PRm
2 L
E]
+
START .0S2 @E@ AR GHz STOP 3.207 PER PEA GHz
25 Oct 2087 14:37:32
CH1 811 suR i_ZREF 1 21171 1 862 @R @RE GH=
- \ o]
\ CH1 Markers
\ 1:2 @825
cor 1.8408@ GHz
\ 3:2 1841
\ 1.8809@ OHz
PRm
s
' a3
EE szasum L cmem 1.avmz 1 BeE ae oes aHa
\ CHZ Markers
1:1.6732
car \ 1.8420@ GHz
\ 3:1.695@
\ 1.8620@ GH=
PRm
' & "

START .2SE 2P@ AR GHZ

STOP 3.207 22@ 227 GHZ
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o
~" Y\
/ -
/
//
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‘/_%’\M-
MAL N
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START .ASE 2P@ AR GHZ

STOP 3.227 P27 @27 GHZ

CH1 Markers

1 15392 08
1.840P@ GHz

3 1512408
1.88908 OHz

CHZ Markera

1:-26.092 dB
1.84@22 aHZ

3:-26.317 dB
1.8682R@ GH=

CH1 Merkers
1:26 142 o
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18 470
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CH2 Markers
1:33 682 o
13637
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band High Gain mode)
Condition : Ta=+25°C, VDD= 27V, VCTL1 =0V, VCTL2=1 8V, VCTL3=1 .8V

25 Oct 2087 14:38:13
1 860 ARE 2R@ GH=

m s11 LOG S dB/ REF @ dB l'a':.sgf:dlzaal Eﬁnlﬂn‘ﬂaméscﬂx CH1 8521 LOG S dB/ REF @ dB 1+15.25@ dB
v
I
car car I \
J RN
PRm AT T ) aenthon A PRm I
V ~I1/ M\[ |
W] | AW
v [ Y\A \/
' U " \a ~ M/
CH2 522 LOG S dB/ REF @& dB -11 874 dB 1 B6Q PPP PR CH= m 512 LOG S dB/ REF @& dB -26 382 dB 1 B6Q 2R2 2R Gqu
car car N \/
. D aatl AV
rre ) T T~ TN PN PRn A [ \'./ \VA \'\V/
Y YAEAVARV A [ w AV,
v oS
' ' I
[

START .|

1.7GHz @High Gain
k factor vs. frequency
(f=50MHz~20GHz)

20 T

15

k factor
)
—_—— |

15 20

0
5 10
frequency (GHz)
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NJG1

133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

1.7GHz @Low Gain

Pout vs. Pin
(f=1860MHz)

20
10 ~
/|
0 A
—_— /
E_10 /
3 =
‘I-'_2 4
3 Powt |7
o /
-30 //
-40 4
4 P-1dB(IN)=+16.5dBm
-50 -
-40 -30 -20 -10 0 10 20
Pin (dBm)
Condition
Ta=+25°C,
VDD= 27\/,
VCTL1=OVa VCTL2=1 8V, VCTL3=OV
1.7GHz @Low Gain
NF, Gain vs. frequency
(f=1.7~2.0GHz)
14 0
12 -2
10 R Gain 4
o 8 ©
z
5 o N
4 N T~ A 10
NF
2 -12
(Exclude PCB, Connector Losses)
0 -14
1.7 1.75 1.8 1.85 1.9 1.95 2
frequency (GHz)
Condition
Ta=+25°C,
VDD= 27V,

VCTL1 =0V, VCTL2=1 8\/, VCTL3=OV
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Gain (dB)
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Gain (dB)

Pout, IM3 (dBm)
S
o

1.7GHz @Low Gain

Gain, IDD vs. Pin
(f=1860MHz)

0 55
2 50
-~ ]
4 '/ 45
Gain —
B
bt L N\Jw03
/ 8
8 '/ 35
/
qof———/— ey et 30
IDD
P-1dB(IN)=+16.5dBm !
-12 | | . 25
-40 -30 -20 -10 0 10 20
Pin (dBm)
Condition
Ta=+25°C,
VDD= 27V,

VCTL1 =OV, VCTL2=1 8V, VCTL3=OV

1.7GHz @Low Gain

Pout, IM3 vs. Pin

20 (f1=1860MHz, f2=f1+100kHz)

-

\

Pout /

’N

v

[o2]
o

-80 z

Vv IIP3=+15.3dBm
|

-10 0 10 20
Pin (dBm)

-100 z
-40 -30

Condition
Ta=+25C,
Vpp= 2.7V,
Ve 1=0V, Ve 2=1.8V, Ve 3=0V




NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

P-1dB(IN) (dBm)

1.7GHz @ Low Gain

P-1dB(IN) vs. frequency
(f=1.84~1.88GHz)

22
20
18 —p_1dB(IN)
16
14
12
10
8
613.83 184 185 1.86 187 188 1.89
frequency (GHz)
Condition
Ta=+25°C,
Vpp= 2.7V,

VCTL1=OVa VCTL2=1 8V, VCTL3=OV

16

15

14

OIP3 (dBm)
© 2 N »

[oc]

1.7GHz @Low Gain

OIP3, IIP3 vs. frequency
(f1=1.8~1.9GHz, f2=f1+100kHz, Pin=-16dBm)

18
17
16
— P3
T~ [ R
—-—- —-—_d15
14
13
/\\
[ 0IP3 12
11
10
1.8 1.82 1.84 1.86 1.88 1.9
frequency (GHz)
Condition
Ta=+25°C,
VDD= 27V,
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VCTL1 =0V, VCTL2=1 8V, VCTL3=0V

IIP3 (dBm)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

Gain (dB)

P-1dB(IN) (dBm)

1.7GHz @Low Gain
Gain, NF vs. VbD

1.7GHz @Low Gain
OIP3, IIP3 vs. VbD

2 6 16 17
1 5 15 16
I R R A L
0 S e e 4 14 15
NF
-1 3 E 13 14 =
m @ &
2 2 T =12 133
w by »
-3 1 £ o 11 — 2%
Gai
-4 o 0 10 OlP3 11
-5 1 9 10
-6 -2 8 9
22 24 26 28 3 32 34 36 22 24 26 28 3 32 34 36
Vob (V) Voo (V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f1=1860MHz, f2=f1+100kHz,
Ve 1=0V, Ve 2=1.8V, Ve 3=0V Pin=-16dBm,
VCTL1 =OV, VCTL2=1 8V, VCTL3=OV
1.7GHz @Low Gain 1.7GHz @Low Gain
20 4
— VSWRIi
19 35 =— VSWRo
18 3
17 = 25
_’// 14 —— == T--
16 s 2
P-1dB(IN) @
15 15
14 1
13 0.5
12 0
22 24 26 28 3 32 34 36 22 24 26 28 3 32 34 36
Voo (V) Voo (V)
Condition Condition
Ta=+25°C, Ta=+25°C,
f=1860MHz, f=1860MHz,
VCTL1=OVa VCTL2=1 8\/, VCTL3=OV VCTL1:0V1 VCTL2:1 8V, VCTLS:OV
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

45

1.7GHz @Low Gain
Ibp vs. VDD

40

/|

Ipp (uA)

30

o

v
/
25
22 24 26 28 3 32 34 36
Voo (V)

Condition

Ta=+25°C,

RF=0FF,

VCTL1 =0V, VCTL2=1 8V, VCTL3=0V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

1.7GHz @Low Gain

Gain, NF vs. Temperature
(f=1860MHz, Vbp=2.7V, VcT1L1=0V, VcT112=1.8V, VcT1L3=0V)

1.7GHz @Low Gain
OIP3, lIP3 vs. Temperature

(f=1860+1860.1MHz, Pin=-16dBm, Vbp=2.7V, VcTL1=0V, Vcr12=1.8V, VcTL3=0V)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

1.7GHz @Low Gain

Iop vs. Temperature
50 (Vbp=2.7V, VcTL1=0V, VcTi2=1.8V, VcTL3=0V, RF=OFF)

40

30 Iop |

Ipp (uA)
\

10

0
60 -40 -20 0O 20 40 60 80 100

Temperature (°C)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

PRm

Condition : Ta=+25°C, VDD= 27V, VCTL1 =0V, VCTL2=1 8V, VCTL3=0V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.7GHz band Low Gain mode)

Condition : Ta=+25°C, VDD= Vinv =2.7V, VCTL1 =0V, VCTL2=1 8V, VCTL3=0V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

1.5GHz @High Gain

Pout vs. Pin
(f=1495MHz)

1.5GHz @High Gain

Gain, IDD vs. Pin
(f=1495MHz)
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Pout, IM3 vs. Pin
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

1.5GHz @High Gain 1.5GHz @High Gain
P-1dB(IN) vs. frequency OIP3, IIP3 vs. frequency
(f=1475~1511MHz) (f1=1.45~1.55GHz, f2=f1+100kHz, Pin=-30dBm)
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VDD= 27\/, VDD= 27V,
VCTL1 =1 8V, VCTL2=1 8V, VCTL3=1 .8V VCTL1 =1 8V, VCTL2=1 8V, VCTL3=1 .8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

Gain (dB)

P-1dB(IN) (dBm)

1.5GHz @High Gain
Gain, NF vs. Vbp
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1.5GHz @High Gain
P-1dB(IN) vs. VoD
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Condition
Ta=+25°C,
f=1495MHz,

VCTL1 =1 8V, VCTL2=1 8V, VCTL3=1 .8V
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1.5GHz @High Gain
OIP3, IIP3 vs. VbD
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

1.5GHz @High Gain

Ipop vs. VbD
4
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1
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Vob (V)
Condition
Ta=+25°C,
RF=0OFF
Ver1=1.8V, Ve 2=1.8V, Ve 3=1.8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

1.5GHz @High Gain 1.5GHz @High Gain
Gain, NF vs. Temperature OIP3H1, lIP3H1 vs. Temperature
(F=1495MHz Vm:=2 7V, Verid=1.8V, Vori2=1.8V, Verid=1.8V) (f=1495+1495.1MHz, Pin=-30dBm, Vbp=2.7V, Vct.1=1.8V, VcT12=1.8V, VcTL3=1.8V)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

1.5GHz @High Gain

Iop vs. Temperature
(Vop=2.7V, VctL1=1.8V, Vc112=1.8V, Vc1.3=1.8V, RF=0OFF)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)

Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=1 8V, VCTL3=1 .8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band High Gain mode)
Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=1 8V, VCTL3=1 .8V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

1.5GHz @Low Gain

Pout vs. Pin
(f=1495MHz)
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A
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Ta=+25°C,
Vpp= 2.7V,

VCTL1 =1 8V, VCTL2=1 8V, VCTL3=OV
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NF, Gain vs. frequency
(f=1.4~1.7GHz)
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Gain, IDD vs. Pin
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1.5GHz @Low Gain

Pout, IM3 vs. Pin
(f1=1495MHz, f2=f1+100kHz)
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VCTL1 =1 8V, VCTL2:1 8V, VCTL3:0V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

1.5GHz @Low Gain

P-1dB(IN) vs. frequency

(f=1475~1511MHz)
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Vpp= 2.7V,
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1.5GHz @Low Gain

OIP3, IIP3 vs. frequency
(f1=1.45~1.55GHz, f2=f1+100kHz, Pin=-16dBm)
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Ta=+25°C,
VDD: 27V,

VCTL1 =1 8V, VCTL2:1 8V, VCTL3:0V
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

1.5GHz @Low Gain
Gain, NF vs. VbD

1.5GHz @Low Gain
OIP3, IIP3 vs. VbD
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f=1495MHz, f1=1495MHz, f2=f1+100kHz,

VCTL1 =1 8V, VCTL2:1 8V, VCTL3:0V

1.5GHz @Low Gain
P-1dB(IN) vs. Vbb

Pin=-16dBm,
VCTL1 =1 8V, VCTL2=1 8V, VCTL3=OV

1.5GHz @Low Gain
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f=1495MHz, f=1495MHz,

VCTL1 =1 8V, VCTL2:1 8V, VCTL3:0V
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VCTL1 =1 8V, VCTL2=1 8V, VCTL3=0V

IIP3 (dBm)




NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

Ipp (uA)

1.5GHz @Low Gain

Ipopb vs. VbD
45
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30 Iop /

/
25
22 24 26 28 3 32 34 36
Voo (V)
Condition
Ta=+25°C,
RF=0OFF,

VCTL1 =1 8V, VCTL2=1 8V, VCTL3=OV
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

1.5GHz @Low Gain 1.5GHz @Low Gain
Gain, NF vs. Temperature OIP3, IIP3 vs. Temperature
(F=1495MHz, Vop=2.7V, VeTi1=1.8V, Veri2=1.8V, Ver3=0V) (f=1495+1495.1MHz, Pin=-16dBm, Vop=2.7V, VcTL1=1.8V, VcTi2=1.8V, VcrL3=0V)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

1.5GHz @Low Gain

Iop vs. Temperature
(Vop=2.7V, Vct1=1.8V, Vc12=1.8V, VcTL3=0V, RF=OFF)

40
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3 —
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2 20

10

0

60 -40 -20 O 20 40 60 80 100
Temperature (°C)
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)

CH1

Condition : Ta=+25°C, VDD= 27V, VCTL1=1 8V, VCTL2=1 8V, VCTL3=0V

& Nov 2887 13:p1:2@

/
\
\
\F
N\ 8 —
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\
~MN
\ e i e
NI

START .2SZ 2D@ AR GHZ

STOP 3.227 227 BRR GHZ
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NJG1133MD7

BELECTRICAL CHARACTERISTICS (1.5GHz band Low Gain mode)
Condition : Ta=+25°C, VDD= Vinv =2.7V, VCTL1=1 8V, VCTL2=1 85V, VCTL3=0V

& Nov 2087 13:82:33
1 495 ARE 2R@ GH=

& Nov 2007 13:22:2S
m s11 LOG S5 dB/REF @ dB 115 321 dB 1 495 2RRA 2RA CH= CH1 8521 LOG S dB/ REF @ dB 1+-3.77302 dB
ha
Cor Cor
R - X
/N

t t / \ ALA

CH2 522 LOG S5 dB/ REF @ dB -12 838 dB 1 455 2P 2R CH=. @ 512 LoG S dB/ REF @& dB -3.7622 dB 1 4SS P2 P22RA CH=

Cor Caor

PRm \ 7N PRm

'] VAEAVARNVaN VAN
\ AN
' \\l'L ' I, \\
STOP 20.202 2R2 2AR GHZ START .2S2 222 2B@ GHZ STOP 20.202 2R BARA GHZ

START .2SE B2@ AR GHZ

1.5GHz @Low Gain
k factor vs. frequency

(f=50MHz~20GHz)
20 (J
15
1
2 /
o 10
8
" l
0
5 10 15 20

frequency (GHz)
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NJG1133MD7

B APPLICATION CIRCUIT 1 (2.1GHz/800MHz/1.7GHz Band)

(Top View)

RF IN3 L8
(1.7GHz)  1.1nH
% 3.3nH GND % RFIN3 Ijﬂ GND % GND %
RF IN2 L5 C4 RF OUT3
(2.1GHz) 1.6nH |RFIN2 I_lRFO‘TE 2pF  (1.7GHz)
12 |7 )—T—| L\ 7 I
1.7GHzBand IE L O
Bias (1.5GHzBand) L9
2.4nH " Cireuit 3.0nH
J/;cs
RF IN1 L2 fl c2 0.01uF
(800MHz) 8.2nH | RFINT F—o"o RFOUT2 2pF
13 ] | [6 | | O
| 2.1GHzBand = L RF OUT2
: 188 Le (2.1GHz)
12nH Logic Circuit 2. 4nH
Circuit
c3
?I—o’o—| c1 ;';0.01uF
VCTL3 800MHz Band 2pF
O—114 I O
Verl3 , Bias RFOUT1 L3 RF OUT1
(RX ATT) Circuit (800MHz)
10nH
VDD
GND | 1 VCTL2 | 2 VCTL1 |3_| GND | 4
(L O
VCTL2 VCTL'I
(Band Sel2) (Band Sel1)
PARTS LIST
Parts ID Notes
L1, L2, L4 ~L9 MURATA (LQPO3T) 0603 Size
L3 TDK (MLK0603) 0603 Size
C1~C5 MURATA (GRMO03) 0603 Size

PRECAUTIONS

1) Please locate bypass capacitor C3 proximity to inductor L3 and L6.

2) Please locate bypass capacitor C5 proximity to inductor L9.

3) Ground terminal should be connected with the ground plane as short as possible.
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NJG1133MD7

B APPLICATION CIRCUIT 2 (2.1GHz/800MHz/1.5GHz Band)
(Top View)

RF IN3 L8
(1.5GHz) 3.6nH

O_%_Z: GNﬂ1 RFIN3 Lﬂ GNEﬂ GNEﬂ
T T

RF IN2 L5 c4 RF OUT3
(2.1GHz) 1.6nH |RFIN2 I_lRFOL,JT_S 1.5pF  (1.5GHz)
12 '7 7 1
I:7 1.7GHzBand @ L ' O
Bias (1.5GHzBand) L9
2.4nH " Cireuit 5.1nH
RF IN1 L2 v c2 ;';0.01uF
(800MHz) 8.2nH | RFIN1 oo RFOUT2 2pF
13} | O ——0
. Bias L6 (2.1GHz)
12nH Logic Circuit 2 4nH
Circuit
c3
|—o/o—| c1 I0.0NF
VCTL3 800MHz Band 2pF
O———14 | O
Ve 3 , Bias RFOUT1 L3 RF OUT1
(RXATT) Circuit 10nH (800MHz)

VDD
GND | 1 VCTL2 | 2 VCTL1 P:_| GND| 4

O
Veri 2 Ver 1
(Band Sel2) (Band Sel1)
PARTS LIST
Parts ID Notes
L1, L2, L4 ~L9 MURATA (LQPO3T) 0603 Size
L3 TDK (MLK0603) 0603 Size
C1~C5 MURATA (GRMO03) 0603 Size

PRECAUTIONS

1) Please locate bypass capacitor C3 proximity to inductor L3 and L6.

2) Please locate bypass capacitor C5 proximity to inductor L9.

3) Ground terminal should be connected with the ground plane as short as possible.
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NJG1133MD7

B TEST PCB LAYOUT

RF IN2
(2.1GHz

(Top View)

PCB (FR-4):
t=0.2mm

RF IN3 RF OUT3
(1.7G/1.5GHz) (1.7/1.5GHz)
JOIO3_0S || [ @
o o
J( 000 0 O
OO0 0000000 OO0 00 VDD
fc1/o00 00000000 000O0O0O O O Vv RF OUT
o DD (2.1GHz
o
L1|O L
o [ ooocoo0oooooooo0 09
o g o o
Vel
@ p VT2
o oo o o
RF IN1 RF OUT1
(800MHZz) (800MHz)

MICROSTRIP LINE WIDTH=0.4mm (Z,=500hm)
PCB SIZE=35.4mm x 17.0mm
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B PACKAGE OUTLINE (EQFN14-D7)

NJG1133MD7

0.176

P
=)
ra 0.1

Details of “A” part (x 2)

1.620.05
=
7
|
o s w EE
& = + 1
uAu = f;'
U
a B a
=, \ g
— U
— 3
.| AN m>e,
0.21£0.1
+0.06
0.18 -0.04 [B] v0.05 (D [s[m |

UNIT : mm

SUBSTRATE MATERIAL : Copper
TERMINAL FINISH : Sn-Bi plating
MOLD MATERIAL : Epoxy resin
MASS (TYP.) :0.0034 (g)

Cautions on using this product

This product contains Gallium-Arsenide (GaAs) which is a harmful material.

e Do NOT eat or put into mouth.

e Do NOT dispose in fire or break up this product.
e Do NOT chemically make gas or powder with this product.
e To waste this product, please obey the relating law of your country.

[CAUTION]
only
guarantee

The

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
given for information , without any
as regards either mistakes or omissions.

application circuits in this databook are
described only to show representative

New Japan Radio Co., Ltd.
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