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SAW Filter S-parameter simulation data

Condition: f =50 MHz to 6 GHz, Ta = +25°C, Zs = Z| =50 ohm

S(1.1)

s(2.1)

freq (50.00MHz to 6.000GHZ)

S(1,1)=0.188 | -56.560
mpedance =20~ (1.165 - j0.378

m110
req=1.214GHz
i

m109
req=1.164GHz

5(1,1)=0.084 | -46.135
pedance=20*(1.115-j0.136

m

req=1.228GHz

5(1,1)=0.576 / -113.640
mpedance =20 ~ (0.373 - j0.588

m1

$(2,2)

)
7

freq (50.00MHz to 6.000GHzZ)

req=1.164GHz
S(2,1)=0.851/-143.516

Fms

Fnﬁﬁ

req=1.214GHz
5(2,1)=0.879 / -115.533

m120
req=1.228GHz
S(2,1)=0.677 /161.093

5(1.2)

08 10

freq (50.00MHz to 6.000GHZ)

1
req=1.164GHz
1,2)=0.851/-143.525
1

1

req=1.214GHz
,2)=0.879 /-115.562

117
req=1.228GHz
1,2)=0.677 / 161.093

115
6
1

freq (50.00MHz to 6.000GHz)

5(2,2)=0.221/-85.883
mpedance =20 (0.935 -j0.433

m113
req=1.214GHz
i

m112
req=1.164GHz

5(2,2)=0.107 / -66.662
pedance =20 * (1.067 - j0.211

5(2,2)=0.586 / -106.212
mpedance =20 (0.393 - j0.674

m114
req=1.228GHz
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B LNA S-parameter simulation data 1

Condition: f=50 MHz to 6 GHz, Vop=2.8 V, Vct.=1.8V, Ta=+25°C, Zs = Z| =

s{1,1)

s(2.1)

freq (50.00MHz to 6.000GHzZ)

m121

freq=1.164GHz

S(1,1)=0.906 / -36.441
mpedance =20 * (0.494 - j2.964

m122
freq=1.214GHz
5(1,1)=0.900/ -37.965
mpedance =20 * (0.488 - j2.832

m123
freq=1.228GHz

5(1,1)=0.898 / -38.385
mpedance =20 * (0.488 - j2.797

freq (50.00MHz 10 6.000GHZ) (unit:10)

m130
freq=1.164GHz
S(2,1)=5.417 1 -155.042

m131
freq=1.214GHz
$(2,1)=5.556 1 -167.489

m132
freq=1.228GHz
5(2,1)=5.561 /-170.859

10

5(1,2)
G00-

5(2.2)

o0

€00

2007
oo
£

50 ohm

LR

freq (50.00MHz to 6.000GHz (UNIt:0.03)

m127
freq=1.164GHz
5(1,2)=0.002 /-103.339

m128
freq=1.214GHz
5(1,2)=0.002 / -123.036

m129
freq=1.228GHz
$(1,2)=0.002 / -128.037

freq (50.00MHz to 6.000GHz)

m124

freq=1.164GHz
5(2,2)=0.158 | -136.173
mpedance =20 * (0.778 - j0.175

m125

freq=1.214GHz

5(2,2)=0.064 | 126.870
mpedance =Z0 * (0.921 +j0.095

m126
freq=1.228GHz
5(2,2)=0.089 / 94.970

mpedance =20 * (0.970 +j0.173
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B LNA S-parameter simulation data 2

Condition: f =50 MHz to 6 GHz, Vop=1.8 V, Vc.=1.8 V, Ta = +25°C, Zs = ZI = 50 ohm

S(1.1)

S(2.1)

freq (50.00MHz to 6.000GHZ)

lfm121

req=1.164GHz

5(1,1)=0.909 | -37.325
mpedance =20 " (0.459 - j2.896

m122

freq=1.214GHz

5(1,1)=0.902 | -38.867
mpedance =20 " (0.458 - j2.767

m123

freq=1.228GHz

5(1,1)=0.899 / -39.288
mpedance =20 ™ (0.459 - j2.733

freq (50.00MHz to 6.000GH z) (unit: 1 0}

m130
req4 164GHz
5(2,1)=5.038 / -155.288

req=1.214GHz
5(2,1)=5.158 | -167.764

m132
req=1.228GHz
5(2,1)=5.160/-171.133

s(1.2)

: =] =] =] =] =]
5 8333%28¢2¢ s
freq (50.00MHz 0 6.000GHz) (UNIt:0.05)
m127
req=1.164GHz
5(1,2)=0.002 1 -132.457
m128
req=1.214GHz
5(1,2)=0.002 /-149.114)
m129
req=1.228GHz
5(1,2)=0.002 / -153.286
NN,
g"' m" a4
wy

5
<

freq (50.00MHz to 6.000GHz)

m124

freq=1.164GHz

5(2,2)=0.145/ -136.550
mpedance =20 * (0.795 - j0.162

m125

freq=1.214GHz

Ln(22 =0.063/113.513
impedance =20 " (0.945 +j0.110

m126
freq=1.228GHz
5(2.2)=0.094 / 86.017
impedance =Z0 *(0.995 +j0.188
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®  LNA Max gain, NFmin simulation data

Condition: f =50 MHz to 6 GHz, Vop=2.8 V, VctL.=1.8 V, Ta = +25°C, Zs = ZI = 50 ohm

m133 m134
req=1.176GHz req=1.176GHz
axGain1=22.24 NFmin=0.481
24 ] 33 - 3.0
22 i “E
7 /™ Gamax pas
20— / “ &
1 / . " 20
o 18— /! . » - =
) . o - S
— ."I ™, - - - £
© ! e N
O M P zZ
i | - - : \_\_H_ _—1.“
.--'"'--' - -
1271, m134_—NFmin T -
10 . — 0.5
10— —— i
E’ T T T T I T T T T I T T T T I T T T T I T T T T I T T T T L “d“
0 1 2 3 4 5 B
Frequency (GHz)

Condition: f =50 MHz to 6 GHz, Vop=1.8 V, Vct.=1.8 V, Ta = +25°C, Zs = ZI = 50 ohm

133

134

m
req=1.176GHz
axGain1=21.67

MF min=0.498

m
req=1.176GHz

Gamax (dB)

24 —3.0
. iy m133 Iy
—] -
] P " Fas
! -, Gamax o -
20— l|ll " (_‘_.-' C
. / \ d —2.0
18— o ] - C
16—_ |"{ ‘ - e ’ - 1.5
. o —1.
i f \"H - C
14—k e
414 P —1.0
*s S :
12— — ; e C
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LNA Gain circle simulation data (Source impedance)

Condition: f=1.176 GHz, Vop=2.8V, VcL.=1.8 V, Ta = +25°C, Zs = Z| =50 ohm

Gamax-1dB Source Impedance at
Gamax
Gamax-2dB
o
[<hrs
oF
Q
Gamax-3dB

S11

freq (1.176GHz to 1.176GHz)

cir_pts (0.000 to 51.000)

m135 m136

freq=1.176GHz indep(m136)=51
$(1,1)=0.904 / -36.806 GacCircle1=0.905 / 36.882
impedance = Z0 * (0.492 - j2.931)| |gain=22.240

impedance = Z0 * (0.487 + j2.926)

Condition: f=1.176 GHz, Vop=1.8V, Vcr.= 1.8V, Ta = +25°C, Zs = Z = 50 ohm

Gamax-1dB Source Impedance at
Gamax
Gamax-2dB
o
g=
9a
Gamax-3dB
m135
Y
S11
freq (1.176GHz to 1.176GHz)
cir_pts (0.000 to 51.000)
m135 m136
freq=1.176GHz indep(m136)=51
$(1,1)=0.907 / -37.696 GaCircle1=0.907 / 37.756
impedance = Z0 * (0.458 - j2.864) |gain=21.679

impedance = Z0 * (0.456 + j2.859)
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LNA Gain circle simulation data (Load impedance)
Condition: f=1.176 GHz, Vop=2.8 V, VcrL= 1.8V, Ta = +25°C, Zs = Z| = 50 ohm

Gamax-1dB Load Impedance at

Gamax
Gamax-2dB ‘ \

Gamax-3dB

S22

freq (1.176 GHz to 1.176GHz)
cir_pts (0.000 to 51.000)

m137 m138
freq=1.176GHz indep(m138)=51
$(2,2)=0.122 / -146.380 GpCircle1=0.137 / 166.960
impedance = Z0 * (0.808 - j0.111), |gain=22.240
impedance = Z0 * (0.763 + j0.048)

Condition: f=1.176 GHz, Vop=1.8V, Vcr.= 1.8V, Ta = +25°C, Zs = Z = 50 ohm

Gamax-1dB
Gamax-2dB
B 11} & 78
U-_—
g Load Impedance at
Gamax-3dB Gamax
S22

freq (1.176GHz to 1.176GHz)
cir_pts (0.000 to 51.000)

m137 m138

freq=1.176GHz indep(m138)=51
$(2,2)=0.109 / -147.511 GpCircle1=0.103 / 172.859
impedance = Z0 * (0.827 - j0.098)| |gain=21.679

impedance = Z0 * (0.814 + j0.021)
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LNA NF circle simulation data

Condition: f=1.176 GHz, Vop=2.8V, VcL.=1.8 V, Ta = +25°C, Zs = Z| =50 ohm

NFmin+0.1dB Gamma_opt
NFmin+0.2dB
NFmin+0.3dB
EA /
)
Q&
=
NFmin+0.4dB
S11
freq (1.176GHz to 1.176GHz)
cir_pts (0.000 to 51.000)
m139 m140
freq=1.176GHz indep(m140)=51
S5(1,1)=0.904 / -36.806 NsCircle1=0.715/ 29.442
impedance = Z0 * (0.492 - j2.931)| |ns figure=0.481

impedance = Z0 * (1.837 + j2.647)

Condition: f=1.176 GHz, Vop=1.8V, Vcr.= 1.8V, Ta = +25°C, Zs = Z = 50 ohm

NFmin+0.2dB Gamma_opt

NFmin+0.4dB

NFmin+0.4dB

NFmin+0.6dB
m139
S11

freq (1.176GHz to 1.176GHz)
cir_pts (0.000 to 51.000)

sCircle1
S(1,1)

m139 m140

freq=1.176GHz indep(m140)=51
§(1,1)=0.907 / -37.696 NsCircle1=0.725 / 29.648
impedance = Z0 * (0.458 - j2.864) |ns figure=0.498

impedance = Z0 * (1.786 + j2.705)
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B 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
: I
Reference Plane Reference Plane
® LNA simulation circuit
(Top View)
Reference Plane
-, |
VDD VDD GND LNAOUT
Q—l— 1 91 1— s |
1000pF — a1
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oO— 2 — 7 |
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4
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m
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