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--- Far field analysis ---

Frequency 145MEG Hz

Direction : th=90,phi=0 <=Fx K&t A
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--- Far field analysis ---
Active port imp.=50
Pt=0.0060108[W] include
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Direction : th=90,phi=255
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--- Far field analysis ---
Active port imp.=50
Pt=0.00505411[W] include
refrection

VSWR=1.23221

Direction : th=90,phi=180
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Axis ratio=1:1.22687e-06
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--- Far field analysis ---
VSWR=1.0631
Direction :
th=90,phi=270

Gd=9.19231[dBi]

Ga=9.13917(dBi]
Efficiency=98.7839[%]
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--- Far field analysis ---
Frequency 145MEG Hz
Direction : th=90,phi=0
Gd=12.9432[dBi]
Ga=12.8642[dBi]
Efficiency=98.197[%)]
Axis ratio= 1:5.8379e-08
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Active port imp.=50
Pt=0.00502754[W] include refrection
VSWR=1.16034

Direction : th=90,phi=10
Srm=0.00175423[W]
Gd=7.38525[dBi]

Ga=6.4194[dBi]

Efficiency=80.0598[%]
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--- Far field analysis ---
VSWR=1.02682

Direction : th=90,phi=300
Gd=5.54447[dBi]
Ga=-1.87863[dBi]
Efficiency=18.1005[%]
Axis ratio= 1: 1.93641e-15
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--- Far field analysis ---
VSWR=13.6476

Direction : th=140,phi=300
Gd=3.09672[dBi]
Ga=-10.8248[dBi]
Efficiency=4.05363[%)]
Axis ratio= 1: 0.00843472
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--- Far field analysis ---
VSWR=1

Direction : th=175,phi=260
Gd=1.62058[dBi]
Ga=1.19166[dBi]
Efficiency=90.5958[%]

Axis ratio= 1: 0.000187325
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Gd=1.82566[dBi]
Ga=-7.76317[dBi]
Efficiency=10.993[%]

Axis ratio= 1:7.50804e-15
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--- Far field analysis ---

VSWR=1

J Direction : th=90,phi=180
Gd=1.72737[dBi]

Ga=-10.8688[dBi]

Efficiency=5.50026[%]

Axis ratio=1: 1.53493e-14

15.7mm
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--- Far field analysis ---
Frequency 2.4G Hz
Direction : th=40,phi=5
Srm=0.000500096[W]
Gd=2.05013[dBi]
Ga=0.99293[dBi]
Efficiency=78.3934[%)]
Axis ratio= 1:6.19488e-05
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--- Far field analysis ---
Frequency 2.5G Hz
Direction : th=15,phi=160
Gd=2.30101[dBi]
Ga=2.22431[dBi]
Efficiency=98.2494[%]
Axis ratio= 1:0.0816037
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--- Far field analysis ---
Frequency 1.017G Hz
Direction : th=65,phi=50
Gd=2.47168[dBi]

w Loy Ga=2.2333[dBi]

D Efficiency=94.6589[%]
Axis ratio= 1:0.0387342
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--- Far field analysis ---
Frequency 1.08G Hz
Direction : th=20,phi=90
Gd=2.75047[dBi]
Ga=2.46943[dBi]
Efficiency=93.7337[%]
Axis ratio= 1:0.00179688
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--- Far field analysis ---
Frequency 1.073G Hz
Direction : th=20,phi=105

Gd=2.82645[dBi]
Ga=2.78193[dBi]
Efficiency=98.9802[%]

Axis ratio= 1:0.143906
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--- Far field analysis ---
Frequency 1.11G Hz
Direction : th=90,phi=90
Gd=5.66658[dBi]
Ga=5.38985[dBi]
Efficiency=93.8268[%]
Axis ratio= 1:3.63266e-16
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--- Far field analysis ---
Frequency 1.063G Hz
Direction : th=175,phi=300
Gd=4.76275[dBi]
Ga=4.61671[dBi]
Efficiency=96.6932[%]

Axis ratio= 1:8.86421e-07
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NFC(Near Field Communication) (13.56MHz)
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- --- Far field analysis ---

& Frequency 900MEG Hz
S Direction : th=90,phi=270
~

Gd=15.0042[dBi]
Ga=14.1344[dBi]
Efficiency=81.8506[%]
Axis ratio= 1:6.17297e-07
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--- Far field analysis ---
Frequency 435MEG Hz
Direction : th=0,phi=0
Gd=13.3491[dBi]
Ga=12.5024[dBi]
Efficiency=82.2867[%]
Axis ratio= 1:3.79161e-08
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ground wave=direct wave+reflected wave+ surface wave
spacev wave
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--- Far field analysis ---
Frequency 14.798MEG Hz
Direction : th=90,phi=275
Gd=5.89089[dBi]
Ga=3.95338[dBi]
Efficiency=64.0102[%]
Axis ratio= 1: 5.05675e-16
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= Marker{(1)} =
Equ. 511

Absc. 1 14.5MEG
Point  :301

Z(Re)[Ohm] : 123.852
Z(m)[Chm] : 108.764
[ZIlohm] : 164.83
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--- Far field analysis ---
Frequency 14.5MEG Hz
Direction : th=90,phi=90
Gd=5.76148[dBi]
Ga=2.47701[dBi]
Efficiency=46.9411[%]
Axis ratio=1: 7.1041e-16

« EHRDERDTT

@ b OBRS

63



RO Ial—ay AL

100kHz CAR—RMZEIDLIZANTHIRE TOAUVE—F 2 RE S

mIZEDHLEL=1mDT LY 1 314
2 221
189

SR WS 537
© MEL Inc. @100kHz @100kHz 64



MEL

Microwave & Electronics Laboratory

T D1t

© MEL Inc.



MEL

N
f* i#: \\ — 4 7 Microwave & Electronics Laboratory
A I )

Ec100mD KB IC1IMHZE RS

L:20Log/0[dB]/B[dB]
=

ok .
™

_o8,

1.85 1.9 1.96
Freq. (MHz)

--- Far field analysis ---
VSWR=1.01861
Direction : th=10,phi=215
Gd=9.36457[dBi]
Ga=-5.77655[dBi]
Efficiency=3.06118[%]
Axis ratio= 1: 0.00564178
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--- Far field analysis ---
VSWR=1.00177
Direction : th=0,phi=220
Gd=9.75979[dBi]
Ga=1.49947[dBi]
Efficiency=14.9269[%]
Axis ratio= 1: 0.00260305
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1 1 S — --- Far field analysis ---
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--- Far field analysis ---
VSWR=1.1119

Direction : th=90,phi=90
Srm=0.000302405[W]
Gd=8.1812[dBi]
Ga=-1.20389[dBi]
Efficiency=11.521[%]

Axis ratio=1: 1.65341e-15
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--- Far field analysis ---
VSWR=1.11308

Direction : th=90,phi=90
Srm=0.000300376[W]
Gd=8.16294[dBi]
Ga=-1.23336[dBi]
Efficiency=11.4913[%]
Axis ratio= 1: 1.66458e-15
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ZIELARNILEH KR

L:Real/0[-1/4n[-] L:20Log/0[dB]/15[dB]
L:TD[w2]-10m&:TD[ w1 ]+10ms Ligd ol A
20m 0 @
m | o
A
= Marker{[1]} =
Equ. 531
Absc, 1 960.03MEG
Point  : 156
20Log[dB] : -11.2378
90dB
=EMarker{S[i]1}=
[] _?5 Aqbl;c I:SED.UBMEG
Point @ 156
20Log[dE] :-101.191
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OAM (Orbital Angular Momentum)
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f0ef ine Fx=0.4350G

#== TH model ===

tiDef ine Thél=0.001
IDef ine Théz=0.001
IDef ine Thé3=0.001
iDef ine Thad=0.001
ibef ine Thég=0.001
IDef ine Thé§=0.001
IDef ine ThA7=0.001
iDef ine ThA8=U.UUL

bd

#== TH model ===
#fiDef ine Thil=0.001
#iDef ine Thi2=45
#fiDef ine Tha3=30
#fDef ine Thid=135
#hDef ine Thig=150
#fiDef ine Thi=225
#liDef ine ThA7=270
#fiDef ine Thad=315
#== TH mode?===
#fDef ine Thil=0
#fDef ine Tha2=30
#§iDef ine Thhd=180
#fiDef ine Thiad=270
#liDef ine Thih=0
#fDef ine Thag=30
#fiDef ine Thi7=180
#fiDef ine ThA8=270
#

# Ry
fiDef ine Booef=1
#== podell =

¥Def ine ThET=Beosf#0.
iDef ine ThEZ=Booef #.
Def ine ThE3=Brosf #.
fbef ine ThE4=Ecoef#0.
Def ine ThES=Booef #0.
iDef ine ThEE=Brooef #0.
1Def ine THE?=Brosf#0.
#Def ine ThEG=Boosf #0.
it

#== R¥ mode] ==

e LIRS

oo
oo
oo
oo
oo
oo
o
o

wffDef ine ThE1=Bcoef#0. 001
#fiDef ine ThB2=Bcoef#45
#liDef ine ThB3=Beoef#30
#fDef ine ThB4=Bcoef®125
#§iDef ine ThBS=Bcoef#180
#iDef ine ThBE=Bcoef#225
#flDef ine ThE7=Bcoef#270
#ilef ine ThEG=Booef#315

#== mode? ==

#fiDef ine ThB1=Beoef#0.001
wiiDef ine ThEZ=Booef#in
#§0ef ine ThB3=Bcoef#180
#iDef ine ThB4=Bcoef#270
#fDef ine ThBS=Bcoef#0.001
#hDef ine ThEE=Ecoef#30
#fiDef ine ThB7=Bcoef#180
#fiDef ine ThBS=Bcoef#270

# phase shifter
fiDef ine TLD=30
f0efine ZL=141.4

T2
: Gap[az]

T2E ——

—

EMETIL T21

TS TID 111

TIE T1a Tl4 T1G T16

Tt
(1L -Phl

Ps'

GEOM: C:¥MEL  Inc¥SNAP_WIRELESS _2016¥project ¥0AM2¥23 d¥MLASx2¥t empdoc. £3d

WODEL : nane
CFO:1G

GMODE: 0

7
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Z{S A6 1E25

] Pt PT2

Mo, 22
Rib0
LY

Y? < >




MEL

E—RYIBBEOZIELAL
Bi{3[:dB
EEE—F ___Mode0 | Model
== ModeO  -22.43 -110.20
~"  Mode-1 -110.04 34,98
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S-NAP/Wireless 3RITEBHFRVIL/N FIREHT-YDETEHREEETFOZRKAT)FERE

[TARARRI DV ARYT]
71D
FTHLAE DESKTOP-FEMDKSN
Jotyy Intel(R) Xeon(R) W-2265 CPU @ 3.50GHz 3.50 GHz
=4 RAM 256 GB (256 GB {EETIAE)
TIAAID 9CA3B809-465D-4B04-89F2-269CAT26CF04
JO047 1D 00330-71429-24076-AA0EM
—— o= =\, — YATLOEE 64 Pyb ARL—Fa40T VAT A x64 R=R FOEyH
W—TF7oTF INGIRSTUTT 7 ’ T

8F/FEKEL MEM:0.1GB 6% /EEE MEM:0.1GB

*F—7oT T (ERB+FENK) 85KHz WPT E£Za/ )L+ HIS & EX+mmT)U MR

11¥/EEE MEM:0.5GB 2650 /EREl MEM:5GB 1049%)/RIK% MEM:19GB
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S-NAP/Wireless ZEEMA2SRITBHEAVIL/N BIR#EH-YDRBRITHELEMEOAT)ERAE

, [TARV D ARYT]
i i . T INAADEHE
S = =] \
TIRAAE DESKTOP-F6MDK5N
Jotvy Intel(R) Xeon(R) W-2265 CPU @ 3.50GHz 3.50 GHz
o E4 RAM 256 GB (256 GB £ A]2)
— ; — ' I TIRAA 1D 9CA3B809-465D-4B04-89F2-269CAT26CF04
- < 1E

JO047+ 1D 00330-71429-24076-AA0OEM
VATLOEE 64 Uk ARL-—T40T VAT L, x64 A=A JOtvy

900MHz BPF 2GHZATE > J4)LA
2.9%) /BB M:0.1GB 8.3%/ERE M:0.3GB

1.2GHz 77 (R&E&H&HY) 7.75GHz /\YF 7T+ (GNDfF)
12%)/EK#  M:0.3GB 3.2F/RIR# M:0.1GB
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ZIR—hS/INT A—3=>3F (M B IR L AE

ZIR—BRDSY,Z/INTA—EAMLSPICED S T H—FybHEH ATEFT HIEHHEIALTDOWPT
DIGEFED B AR IT o REZZEHRLI-HITY, (FIXRICHFEENFGONTLNET,

L:20Log/0[dB]/6LdB] E:20Log/0[dB]/6[dB]
Otgriem T— — N [ 4
* SPICE Model generated by S-NAP i Y

3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k %k %k 3k 3k 3k %k %k %k %k %k %k %k k ok k ok k L i lJI

.SUBCKT x3_sparam plp pln p2p p2n S; \\ 1," \

X1 plp pln p2p p2n x3_sparamO
.SUBCKT x3_sparamO plp pln p2p p2n ] } 41
VP_1plpplcO 1 N
HI_111_112_1VP_11 / |

/ k. -30

VI 111.113.10 -30 /
XAi_113_112_1x3_sparam0_Ail_1 / \%@

FlL114 1plnVI 11

h#ka4 LA TWPT ﬁ/ ;g TSR ERATAE R
] . K
-60 /L/ ~60
SPICE 0.75 i 1.25

HJIH—xvrH A Freg. (MHz)
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T VT 47 SINT A—53 =Tl [B] B8 25 Lk AE

SEMIER AR RE I TNy > T (|Smn| <=1) TRWRAE S EHLA[FE TS
LLFi%. FHX04X & W9 HEMTOS/ N T X — & Z 5[0 BR A H U 7= 5] T,

100.00MEG  1.00000 -0.90000 3.72100 179.20000 0.00100 89.50000 0.60600 -0.40000
500.00MEG  0.99900 -470000 3.71700 176.00000 0.00700 87.70000 0.60500 -2.10000
1006 0.99600 -9.50000 3.70500 172.00000 0.01300 86.40000 0.60400 -4.20000
2006 0.98300 -18.80000 3.65800 16410000 0.02600 81.00000 0.69800 -8.30000
3.006 096400 -28.00000 3.68500 166.40000 0.03800 76.70000 0.58800 -12.30000

19.006  0.57800 -140.10000 1.91800 72.50000 0.12500 57.00000 0.58200 -55.70000
20.006 057000 -145.40000 1.85300 68.80000 0.13000 57.80000 0.37300 -58.40000
21006 0.56400 -150.60000 179300 6540000 0.13400 58.70000 0.36500 -61.10000
22006 0.56000 -155.60000 1.73600 6210000 0.14000 59.80000 0.35800 -64.00000

L:20Log/20[dB]/9[dB] R:20Log/20[dB]/9[dB]
L:511-8 82 14 8226 S B e 52 18- SEZ—A—;SI?E'—%-

R: S11.:899 0181245 4 1821/6 00 20 i
L: 3110:822 4 812%5 05 821/50 sa1
= N
o ————
T ~
T
B ———
|t
-95 25
//
-70 70
Freq. (GHz) START:0.1 STOP:22 0.1 11.05 2%
Freq. (GHz)

TTDS/INT A—REF (B BREFE D ELER
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S (it [=] i #60 H

B/Bo5NI=SPICEHTH—F v —Ef)

3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 5k 3k 5k 3k 3k 3k 5k 3k 3%k 3k >k 3k 5k 3k 5k >k 5k 3k 5k 3k 5k 3k 5k 3k %k >k %k >k %k %k 3k >k 3k 5%k %k %k 3k %k %k %k %k *k k ok k

aX * SPICE Model generated by S-NAP/MEL Inc.
* Date: 202438 27(KFEH)
SPICE synthesis b * Sparameter : ¥TDKsample¥lib¥deal02450bt-1278a2.s2p (V=0,1=0)
=EEsE | spmmzE | * Base parameter : Sparameter
* Number of port : 2, symmetric=false
Sler=enil * Terminals : p1_pos,pl_neg,p2_pos,p2_neg,***
\\P,WIRELESS,SUITE¥bszﬂ¥TDKsamnle¥llh¥dea102450!114278-32‘529 J sk 3k 3k 3% % 3k oK 3K 3k % % 3k ok oK 3k % % 3 3k ok oK 5k 3K 3k 3k 3k 3k ok ok oK 3k 3K 3k 3k ok sk ok ok K K 3k ok sk ok ok ok K %k ok K ok k ok ok K
v-o e | ok ok ok ok ok ok ok ok

.SUBCKT deal02450bt-1278a2 plp pln p2p p2n
VFG1p3pp3n 0

SubName deal 02450bt-1278a2

P C [ wmemmn | X1 plp pln p2p p2n p3p p3n deal02450bt-1278a20 feET — =
[ e 27 .SUBCKT dea102450bt-1278a20 p1p pln p2p p2n p3p p3n R = 3 =i v
RIS VP_1plpplcO 0 747- HT 580
C¥MEL_Inc¥SNAP_WIRELESS_SUITE¥project¥TDKsample¥lib Hl_l |1_1 |2_1 VP_l 1
HHTrANE  |deal024500t-1278a2.LIB VI_111_113_10
XAi_113_112_1 deal02450bt-1278a20_Ail_1
’—| . FI_1plcplnVI_11
oK Eauln —_— -
‘ ‘ XG_1 plc pln deal02450bt-1278a20_G1_1
. L:20Loz/0[dB]/4[dB]  R:20Logz/0[dB]/4[dR]
0 L:S11em 301 P 3
R: 811 — =
AZAFy~p [$11) L: 811o \if
1
AN
B ]
7 N/ .
AR
ey
-20 ; \ 550
= ; \J
AN v \
SR AT \f R SINTGA—12
e L R FEEREE
| i i 40 -40
Freq. (GHz) START:1 STOP:4 1 2.5 4

TDK*:I: _\\_9:/_I“ red. i
7 TOsKTA—mEDE " "
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L:Real/0[-1/0.2[-]

] L:TD[vol&
SubMame deal 02450k0t—1278a2
R:50 i
1 3 Vo
\/‘0.:0 g Gub m 0 An ”
\!—%1 (2 45G 2 ) v U
Dut?f.BO —[REC 7% 7;7 ¥
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' / /
-1
10 20
Time (nSec)
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O E
S/ \7)(_91Eﬁ | L:TDlvol&
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. il
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FhQ
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Time (ndec)
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JFHNT=SPICEY T H—F v —EBR)
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 5k sk 3k 3k %k 3k 3k 5k sk %k 3k 3k 3k 3k 3k 3k %k 3k 5k 3k 3k %k %k 3k 5k 3k 3k %k %k >k 5k %k %k %k %k %k k k kkokk
TDK#1 & Y
* SPICE Model generated by S-NAP/MEL Inc.
1G HZ LP F * Date: 2024 3H 27(KEER)
* Sparameter : ¥TDKsample¥lib¥dea070787It-4002a1.s2p (V=0,1=0)
* Base parameter : Sparameter

* Number of port : 2, symmetric=false

* %k

.SUBCKT dea0707871t-4002al plp pln p2p p2n
VFG1p3pp3n O
X1 plp pln p2p p2n p3p p3n dea0707871t-4002a10

.SUBCKT dea0707871t-4002a10 p1p pln p2p p2n p3p p3n
. VP_1plpplcO

HI_111_112_1VvP_ 11

L:20Log/0[dB]/8[dB] R:20Loz/0[dB1/8[dB]

o LiSILE 831 791 e 8810 .
A
/]
1 14
HEE [521] /\V/ i B y
k. T ™ |/
;( { ff’ A
-40 IE - 40
i
[
I
| | BREBL SIS A—4
|| g SEE R
o -0 -80
Freq. (GHz) START:0.1 STOP:5 01 755 5
Freqg. (GHz)
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L:Mag/100[-1/0.1(-]

S [B] 5%k (3)

R:Mag/1000-1/0.1[-]

| L ppLiZllE RiZ20
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O —
Fv 72T 25 100pF | g L
d
e
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R S lEERET =
CGA2B2C0G2A101J050BA \
05T
0.01 .1 10
Freq. (GHz)
L:20Log/0[dB1/8[dB] R:20Log/0[dB1/0.1[4dB]
8L1511-E|' R:52F— 0.1
- B: Sllo:82lo 5
Lo SllOs2l A 04 — 0
L g
AYE—FR -32 \ //:-4/ -0.4
\//
\/ AR S/NSA—4
" 4R E(ME R
¥
1 0 l -T2 -0.9
Freq.(GHz) START:0.1 STOP:8 0.4 4 .05 &
Freq. (GHz)

R Hz
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SAEYIFINENERTE32GBLLE TS E, 3DTIE512GBLL L HE 4R

(4E11) Jotyy Intel(R) Xeon(R) W-2265 CPU @ 3.50GHz 3.50 GHz
=% RAM 256 GB (256 GB {EFEAJHE)
Jotyy Intel(R) Xeon(R) w7-2495X 2.50 GHz

(1512)

£#& RAM 512 GB (512 GB £ RIEE)



