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B Version history

Version Date Description
0 May 22, 2014 Initial version
1 March 5, 2018 Changed frequency range and step of s2p
(50MHz~6GHz, step 50MHz,
1400MHz~1700MHz, step 1MHz)
2 July 7, 2023 Changed document format to Nisshinbo Micro Devices Inc.
from New Japan Radio Co., Ltd.
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B SAW Filter S-parameter simulation data

Condition: f=50MHz~6GHz, Ta=+25°C, Zs=ZI=500hm

01,13
g
d

mé&,

m4

freq (50.00M He to B.0005Hz) freq (50.00MHz o 6.000GHz)
mt m4
freq=1.575GH=z
S5(1,1=0026/-16.218 =1.575GHz
impedance = 20 * (1.051 -j0.015) 5(1,20. 913 /53.998
m2 m3 m5 mé&
freq=1.606GH= freq=1.558GH=z freq=1.606GH=z freg=1.558GH=z
5011=0225/16.334 5(1,10.253 / -135.406 5(1,2=0.870 /85975 [5(1,2)=0.841/131.806
impedance = Z0* (1.534 +j0.204)|im pedance = Z0 = [0.657 -j0.250)
{unit:1.0)

mg

m7.

ST

m1 m 11

= o
S 40 Oz[06 04 Dz O 1] B @6\3
=g (50,000 Hz to B.000GHz) freq (50,00 MHz © 6.000GHzZ)
m 10
freq=1.575GHz

m7
freq=1.575GHz
S2,1)=0.913/53.993

5(2,2)=0.041 [ 53215
impedance = Z0 * (0.992 - j0.082)

ma m 9 m 11 m12
freq=1 60BGH=z freq=1.558GH=z freq=1 606GH=z freq=1.558GHz
521)=0.870/-86.975| |52 1)=0241/131 806 5(2,2=0223/-7.400 5@22)=0.256 [ -134.251
impedance = Z0 * (1.579 - j0.093)||im pedance = Z0 * (D.657 -j0.258)
{unit:1.0)
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B LNA S-parameter simulation data 1

Condition: f=50MHz~6GHz, Vop=2.8V, Vc1i=1.8V, Ta=+25°C, Zs=Z|=500hm

—

= o -]B

= 5 e a9 o o o = I = S
2 @ @ oo o E B E B B =B
2 B2 2 3 49 fi | & & @ o

=q (50.00MHz to 8 D00GHE feq S0.00MHe o 5.000GHz)
m13 e
freg=1.575GH=
S(1,1)=0.869 / -34.172 freq=1.575GH
im pedance = 70 * (0.773 -j3.077) 5(1,2=0.005/-118.628
mi1é4 m15 m17 m18
freq=1.606GH=z freq=1.558GHz freq=1.606GH=z freg=1.558GH=z
5(1,1)=0.855/ -34.810 5(1,1)=0.871 /-33.336 5(1,20.006 / -125.393(5(1,2)=0.005 / -115.018
im pedance = Z0 * (0.769 -j3.012)||im pedance = Z0 * (0.777 -j3.111)
(unit:0.1)
—_ mZ,
o
7 1 4 & e i
=g (50.00MHz to 8 D00GHE feq S0.00MHe 1o B.000GHz)
5 m22

m freq=1.973GHz

freq=1.E-TE-1.'}3 Hz 5(2 20133/ -145 835

S5{2,1)=4.324 1 -165.331 impedance = 70 * (D.794 -j0.121)

m20 m21 m23 m24

freq=1.606GH= freq=1.558GH=z freq=1.606GH= freq=1558GH=

52 1)=4.386/-176.8581 |52 1)=4.282 / -185.518 5(2 2F0.064 / 153611 5(2,2F0.154 7/ 133.926

impedance = Z0 * (0.8391 +j0.051)impedance = Z0 * (0.749 - j0.206)|
(unit:5)

” Nisshinbo Micro Devices Inc.



Confidential

NJG1159PHH

B LNA S-parameter simulation data 2

Condition: f=50MHz~6GHz, Vop=1.8V, Vc1i=1.8V, Ta=+25°C, Zs=Z|=500hm

—

51,10

fr=q (S000MHe to B GHz
m13
freq=1.575GH=
5(1,1F0.857 / -35.549
imp ance = Z0 * [0.729 - [2.957)
LRES m 15
freq=1.606GH= freq=1.558GH=
5(1,1F0.863 / -36.206 5 (1,1)=0.869 /-35.203
imp ance = Z0 * (0.726 - [2.895) (jmpedance = 20 * [0.731 - j2.990)

S11

S2.00

m19

freq=1.575GHz

5@ 1F4.053/-168.508

m 20 m 21

freq=1.606GHz freg=1.558GHz

5@, 1F=4.085/176.8758|[S2,1)=4.017 / -165.5584
{unit:5)

|:|'|:|J
)
)
i

m1&
freg=1.575GH=z
5(1,2)=0.006 / -123.6561
m17 m18
freq=1.606GH= freq=1 558GH=
5(1,2)=0.008 / -130.144{|5(1,2)=0.005 / -120.199
(unit:0.1)
~ m2,
5 °
- ]
e {50, 00MHz to 3.000GH
m2
freq=1 575GH=z
SQ2}=D1 1/-148.480
im pedance = 70 * (0.321 - j0.097)
m23 m24
freqg=1.606GH= freg=1.558GH=z
(22} 0.056 / 132 209 5(2,2)=0.163/-135.006
m pedance = Z0 * (0.924 + j0.077){im pedance = 20 * (0.775 -]0.183)
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m  LNA Max gain, NFmin simulation data

Condition: f=50MHz~6GHz, Vop=2.8V, Vc1i=1.8V, Ta=+25°C, Zs=Z|=500hm

m25 m26
freq=1.575GHz freq=1.567GHz
MaxGain1=18.902 NFmin=0 551
EEl 35
MSG MAG :MSG
20
g g
3 15 c
] :
O] . zZ
1[!-—_

E' IIII|IIII IIII|IIII|IIII T T T 1 DD
o 1 2 3 4 g g
Frequency (GHz)

Condition: f=50MHz~6GHz, Vop=1.8V, Vc1.=1.8V, Ta=+25°C, Zs=ZI=50o0hm
m25 m26
freq=1.575GHz freq=1.567GHz
MaxGain1=18.260 NFmin=0 587
MSG
.'?D—_
) ] o
= J )
S - =
1[2-—_
E' IIII|IIII IIII|IIII|IIII T T 1 DD
o 1 2 3 4 g g

Frequency (GHz)
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®  LNA Gain circle simulation data (Source impedance)

Condition: f=1.575GHz, Vbp=2.8V, Vc1.=1.8V, Ta=+25°C, Zs=ZI=500hm

Gamax-1dB Source Impedance at
Gamax
Gamax-2dB
o5
&)
Gamax-3dB
mg?

\/ S11

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

m27 m238

freq=1 575GHz indep(m28)=51
5(1,1)=0.869/-34.172 GaCircle1=0.870/ 34 366
impedance = Z0 *(0.773 -j3.077)||gain=18.901743

impedance = Z0 * (0.759 +)3.063)

Condition: f=1.575GHz, Vop=1.8V, Vc1.=1.8V, Ta=+25°C, Zs=Z|=500hm

Gamax-1dB / \

Source Impedance at

Gamax
Gamax-2dB
.
Q5
4]
Gamax-3dB
m27
.4
S11
freq (1.575GHzZ to 1.575GHz)
cir_pts (0.000 to 51.000)
m27 m28
freq=1.575GHz indep(m28)=51
5(1,1)=0.867 /-35.549 GaCircle1=0.868 /35.708
impedance = Z0 * (0.729 -j2.957)| |gain=158.260314

impedance =Z0 * (0.718 +)2.947)
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B LNA Gain circle simulation data (Load impedance)
Condition: f=1.575GHz, Vop=2.8V, Vcr.=1.8V, Ta=+25°C, Zs=ZI=500hm

Gamax-1dB Load Impedance at

Gamax
Gamax-2dB

GpCircle
5(2.2)

Gamax-3dB

S22

freq (1.575GHZ to 1.575GHZ)

cir_pts (0.000 fo 51.000)

m27 m28
freq=1.575GHz indep(m28)=51

5(2,2)=0133/-145.836 GpCircle1=0.134 /178 672
impedance = Z0 *(0.794 -j0.121)| |gain=18 901743

impedance = Z0 * (0.764 -)0.005)

Condition: f=1.575GHz, Vop=1.8V, Vc1.=1.8V, Ta=+25°C, Zs=Z|=500hm

Gamax-1dB / \

Load Impedance at

Gamax

Gamax-2dB

.

gn

%

@
Gamax-3dB

freq (1.5759GHZ to 1.575GHz)
cir_pts (0.000 to 51.000)
m27 m28

freq=1.575GHz indep(m28)=51

S(2,2)>0111/7-145.480 GpCircle1=0.114 / -170.736
impedance = Z0 * (0.821 -}0.097)| |gain=18 260314

impedance = Z0 * (0.797 -j0.030)
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B LNA NF circle simulation data

Condition: f=1.575GHz, Vop=2.8V, Vc1.=1.8V, Ta=+25°C, Zs=Z|=50o0hm

NFmin+0.2dB / \

NFmin+0.4dB

Gamma_opt

NsCirclet
S(1,1)

NFmin+0.6dB

m27
¥

\/ S11

freq (1.575GHz to 1.575GHz)
cir_pts (0000 to 51.000)

m27

m23
freq=1.575GHz indep(m28)=51
5(1,1)=02869/-34 172 NsCircle1=0.802 / 36 698
impedance = Z0 *(0.773 -j3.077)| |ns figure=0.552856

impedance = Z0 * (0.997 +]2 686)

Condition: f=1.575GHz, Vop=1.8V, Vc1.=1.8V, Ta=+25°C, Zs=Z|=500hm

NFmin+0.2dB / \

Gamma_opt

NFmin+0.4dB

S(1,1)

NsCircle

NFmin+0.6dB

m27

\/ S11

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

m27 m28

freq=1.575GHz indep(m28)=51
S(1,1)=0.867 /-35.549 NsCircle1=0.808 / 37.205
impedance = Z0 * (0.729 -j2 957)| |ns figure=0.589220

impedance = Z0 * (0.948 + |2 672)
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m  SAW Filter simulation circuit

(Top View)
VDD GND LNAOUT
1 @ 1 8
VCTL LNAIN
2 - 7
LNA
oo Pre-Filter ot
r 3 = 6 |— Port2
PrelN GND
Port1l h 4 10 5 77
GND

[
| m
. |

Reference Plane Reference Plane

m LNA simulation circuit
(Top View)

Reference Plane

V VDD GND LNAOUT
DD
()_l_ 1 9 |— 8 ﬁ Port2
1000pF
(MURATA GRMO03) VCTL wan §
O—— 2 — 7 Iq Portl
Ve LNA
=2 Pre-Filter —
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4
10 °
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m
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