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m S-parameter simulation data

Condition: f=50MHz to 6GHz, Vop=3.3V, Ta=+25°C, Zs=Z1=50Q

1st LNA (s2p file)
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S01,1)=0.771/ 44128
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freq (50.00MHz to 5.000GH=)
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freq=1.225GHz
S21F=38661 112747
m2Z3

freg=1.575GHz
5(2,1F3.457 1 96.841
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m S-parameter simulation data

Condition: f=50MHz to 6GHz, Vop=3.3V, Ta=+25°C, Zs=Z1=50Q

2nd LNA (s2p file)
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freq (30.00MHz to 6.000GHZ) freq (30.00MHz to 6.000G
m20 mZ2
freq=1.225GHz freq=1.225GHz
S(1,1)=0654 / 45437 5220704 /-33.675
im pedance = Z0 * (1.123 - j1.828) impedance = 70 * (1.558 -j2.409)
m19 m21
freq=1.575GHz freq=1.573GHz
5(1,1)=0.581 / -55.098 5(2,2-0.695/-45.074
im pedance = 70 * (0.960 - j1.400) impedance = 70 * (1.031 -j1.953)
m23
n2d
mBs25
= o
g L] 2 1 -1 i 3 4 = -0bs Obs  0pd o0z 02 i 005
req (50.00MHz to 6.000GHZ) freq (50.00MHz to 6.000GHZ)
m 2 m26
freq=1.225GHz freg=1.225GHz
5@2,1F3.551 1 128.690 5(1,2)=0.051 1 35704
mzZ3 m23
freq-1 575GH=z freq=1.575GHz
5@2 1}=3"99a’114614 5(1,2)=0.058 / 34.091
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m S-parameter simulation data

Condition: f=50MHz to 6GHz, Vop=3.3V, Ta=+25°C, Zs=Z1=50Q

1st LNA (s4p file)
| ll | / ll
= | x Al
@ @ |
rr11r§'2D m
m2
freq (00.00MHz to 6.000GHZz) freq (20.00MHZz to 6.000GHZ)

m20 mZ2

freg=1.225GHz freq=1.225GHz

S(1,1)=0.827 [ -35.335 5(2,2)=0.903 / -34.071

impedance = Z0 * ([0.901 -j2.787) impedance = Z0 * {0.576 -j3. 168

m19 m21

freq=1.575GH= =1.575GH=

S(1,1=0.771/ 44126 g?g.z}m.am /44433

impedance = Z0 * [0.833 -j2.201) impedance = Z0 * (0.397 -j2.3592
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freq (50.00MHZz to 6.000GHZ) freq (50.00MHZz to 6.000GHZ)
m24 m26
freg=1.225GHz freg=1.225GHz
5(2,1)=3.866/ 112746 5(1,2¢0.002 /32.199
mZ3 m23
freq=1.575GHz= freq=1.575GHz=
5(2,1)=3.487 / 95.841 5(1,20.001 /47.353
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m S-parameter simulation data

Condition: f=50MHz to 6GHz, Vop=3.3V, Ta=+25°C, Zs=Z1=50Q

2nd LNA (s4p file)
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freq=1.225GH=z

0.654/-45.437

impedance = ZD * (1.123 -j1.826)

m1

freq=1.573GHz
3(3,3)=0.581/-56.100
impedance = 70 * (0.960 -j1.400)
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freq (50.00MHz to 6.000GHz) freq (50.00MHz to 6.000GHz)
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freq=1.2250GHz =1.225GHz

5(4,3F3.551 /128.689 5(3,4)-0.051/ 36.708

m 5 m 7

freg=1.5750Hz freq=1.575GHz

5433200/ 114612 5(3,4)-0.058 / 34.006
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impedance = 200 * (1.558 - j2.410)

0.704/-33673

m3

feg=1.573GHz
5(4,4)=0555/-45073
impedance = 20 * {1.031 - j1.963),
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m Max gain, NFmin simulation data

Condition: f=50MHz to 3GHz, Vop=3.3V, Ta=+25°C, Zs=Z1=50Q

1st LNA (s2p file)

Gamax (dB)

2nd LNA (s2p file)

Gamax (dB)

m10
freq=1.225GHz
MaxGain1=23.484

m4
freq=1.575GH=
MaxGain1=21.40%

m1i2
freq=1.225GHz
NFmin=0.440
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NFmin=0.547
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MaxGain1=16 648 NFmin=1.658
m27 m29
freq=1575GH= freq=1.575GHz
MaxGain1=15_371 NFmin=1.63856
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m Gain circle simulation data (Source impedance)

Condition: f=1225MHz, VVbp=3.3V, Ta=+25°C, Zs=71=50Q
1st LNA (s2p file)

Gamax-1dB AD? / \

Source impedance at
Gamax-2dB \ Gamax
B
BT |
QF !
@ /
m15
]
Gamax-3dB
S11
freq (1.225GHz to 1.225GHz)
cir_pts (0.000 to 51.000)
m15 mi6
freq=1225GHz indep(m16)=51
S(1,1)=0.827 /-36.337 GaCircle1=0.800 / 37 943
impedance =20 * (0.901 - j2.787)| [gain=23.484
impedance =Z0 * (0.954 + j2.600)
2nd LNA (s2p file)
Gamax-1dB / Source impedance at
Gamax
Gamax-2dB -
e
S5
&a

Gamax-3dB

\/

freq (1.225GHz to 1.225GHzZ)
cir_pts (0.000 to 51.000)

S11

m15 m16
freq=1.225GHz indep(m16)=51
S(1,1)=0.654 /-45.437 GaCircle1=0.778 / 63.282
impedance =20 * (1.123 - j1 826)| |gain=16_648
impedance =Z0 * (0,383 + j1.404)
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m Gain circle simulation data (Source impedance)

Condition: f=1575MHz, VVbp=3.3V, Ta=+25°C, Zs=Z71=50Q
1st LNA (s2p file)

Gamax-1dB A / \

Source impedance at
Gamax-2dB Gamax
< |
m15
E
Gamax-3dB
freq {(1.675GHz to 1.575GHz)
cir_pts (0.000 to 51.000)
mi5 mi6
freq=1575GHz indep(m16)=51
S(1.1)=0.771/-44.128 GaCircle1=0.762 / 45.055
impedance =20 " (0.833 - 2201)| |gain=21.409
impedance =20 * (0.832 +j2.140)
2nd LNA (s2p file)

Gamax-1dB / Source impedance at

Gamax
Gamax-2dB

GaCirclel
S(1.1)

Gamax-3dB

S11
freq (1.575GHz to 1.575GHz)
cir_pts (0.000 to 51.000)

m15 m16
freq=1.575GHz indep(m16)=51
S(1,1)=0.581/-56.098 GaCircle1=0.708 / 82242
impedance = Z0 * (0.960 - j1 400)| |gain=15.371

impedance =Z0 * (0.380 + j1.071)
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m Gain circle simulation data (Load impedance)

Condition: f=1225MHz, VVbp=3.3V, Ta=+25°C, Zs=71=50Q

1st LNA (s2p file)

Gamax-1dB

Load impedance at

Gamax-2dB \ Gamax
5 |
[ 1]
;
mA7 /
Gamax-3dB
\/ S22
freq (1.226GHz to 1. 226GHz)
cir_pts (0.000 to 51.000)
mi7 m18
freq=1.225GHz indep(m18)=51
5(2,2)=0903 /-34.070 GpCircle1=0.889/34.837
impedance = Z0 * (0.576 - j3.168)| |gain=23.484 )
impedance = Z0 " (0.632 +]3.069)
2nd LNA (s2p file)
Gamax-1dB Load impedance at
Gamax
Gamax-2dB \
T !
N '.

Gamax-3dB

// S22

freq (1.225GHz to 1.225GHz)
cir_pts (0.000 to 51.000)

mi7 m18

freq=1.226GHz indep(m18)=51
5(2,2)=0.704 /-33.675 GpCircle1=0.815 /50.655
impedance =Z0 " (1.5668 - j2 409)| fgain=16 643

impedance =Z0 * (0,531 +)1.999)
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m Gain circle simulation data (Load impedance)

Condition: f=1575MHz, VVbp=3.3V, Ta=+25°C, Zs=Z71=50Q

1st LNA (s2p file)

Gamax-1dB

Load impedance at

.
-

Gamax-2dB Gamax
T
o™
on
0]
m17
)
Gamax-3dB
freq (1.57AGHz to 1.575GHz)
cir_pts (0.000 to 51.000)
mi7 m16
freq=1.575GHz indep(m18)=51
5(2.2)=0.891/-44.434 GpCircle1=0.887 / 44.785
impedance =20 * (0,397 - j2.392)| |gain=21.409
impedance =Z0 * (0.405 + j2.368)
2nd LNA (s2p file)
Gamax-1dB Load impedance at
Gamax
Gamax-2dB

S(2.2)

GpCircle1

(

Gamax-3dB

_/ s22

freq (1.575GHz to 1.575GHz)
cir_pts (0.000 o 51.000)

mi7 m18

freq=1.575GHz indep(m18)=51
S(2,2)=0695 [ -45 074 GpCircle1=0.796 / 59.015
impedance = Z0 * (1.031 - j1.963)| |gain=15.371

impedance = Z0 * (0.450 + j1.677)
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m NF circle simulation data

Condition: f=1225MHz, VVbp=3.3V, Ta=+25°C, Zs=71=50Q

1st LNA (s2p file)

NFmin+0.2dB

Gamma opt
NFmin+0.4dB

NsCircle
3(1.1)

NFmin+0.6dB

\ s11

freq (1.226GHz to 1.225GHz)
cir_pts (0.000 to 51.000)

m13 mi4

freq=1226GHz indep(m14)=51
S(1,1)=0.827 /-36 337 NsCircle1=0753 /30472
impedance =Z0 * (0.901 - j2.787)| |ns figure=0.440

impedance =20 * (1611 + j2.836)

2nd LNA (s2p file)
NFmin+0.2dB
Gamma opt
NFmin+0.4dB
=
NFmin+0.6dB si1

freq (1.225GHz to 1.225GHz)
cir_pts (0.000 to 51.000)

m13 mi4

freq=1.225GHz indep(m14)}=51
S(1.1)=0.654 /-45.437 NsCircle1=0.365 / 49.893
impedance =Z0 * (1.123 - j1.826)| |ns figure=1.658

impedance =Z0 " (1.307 +)0.843)
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m NF circle simulation data

Condition: f=1575MHz, VVbp=3.3V, Ta=+25°C, Zs=Z71=50Q

1st LNA (s2p file)

NFmin+0.2dB

Gamma opt

NFmin+0.4dB

NsCirclel
S(1.1)

NFmin+0.6dB S11

freq (1.575GHz to 1.575GHz)
cir_pts (0.000 o 51.000)

m13 m14

freq=1.575GHz indep(m14 =51
S(1,1)=0.771/-44128 NsCircle1=0.711 / 39.156
impedance =Z0 * (0.833 - j2 201)| |ns figure=0 547

impedance = Z0 * (1.228 + |2.228)

2nd LNA (s2p file)

NFmin+0.2dB
Gamma opt

NFmin+0.4dB

NsCircle

NFmin+0.6dB

freq (1.575GHz fo 1.575GHz)
cir_pts (0.000 to 51.000)

m13 m14

freq=1.575GHz indep(m14)=51
S(1,1)=0.581 / -56.098 NsCircle1=0.349 / 62.355
impedance = Z0 * (0.960 - j1.400)| |ns figure=1.686

impedance =20 * (1.100 + j0.776)
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m s2p/s4p file

Simulation condition
f=50MHz to 6GHz, Step=10MHz
Ta=+25°C,
Zs=71=50Q

s2p file
Vbp=3.3V

Ibb1=4.5mA, Ibp2=3.5mA
s2p file at 1st LNA: NJG1187A _1stLNA_Spar_Ver0.s2p
s2p file at 2nd LNA: NJG1187A 2ndLNA Spar Ver0.s2p

s4p file
Vbp=3.3V

Ibb1=4.5mA, Ibp2=3.5mA
s4p file: NJG1187A_Spar_ver0.s4p

I Nisshinbo Micro Devices Inc.
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m s2p file extraction simulation circuit

1st LNA
Ref.
Plane
I
RFIN RFOUT2
Port 1 Gt 1 6
Q iSOQ
GND L Zx GND
2 5
v A L
1st
LNA
RFOUT1 RFIN2
Port 2 ¢uummy 3 4
iSOQ
I
Ref.
Plane * Vb (3.3V) is supplied to pin 3 via bias tee.
2nd LNA
Ref.
Plane
|
RFINT rRrouT2}
1 6 | Port 2
500 %’ O ond
GND L LNAZX GND
2 5
v el
RFOUT1 RFIN2
3 4 | ) Port 1
SOQ%’
|
Ref.
*Vpp (3.3V) is supplied to pin 6 via bias tee. Plane

I Nisshinbo Micro Devices Inc.
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m s4p file extraction simulation circuit

Ref.

Plane

Ref.
Plane

RFIN1

Port 1

GND

O

Port 2 <

3

fo GND
IRy,

RFOUT1

RrouT?|

6 |mmp Port 4

RFIN2

4 |m=—p Port 3

Ref.

Plane

Ref.
Plane

*Vop (3.3V) is supplied to pin 3 and pin 6 via bias tee.
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