LINDAUID
dAI40dd

Pl ,
9l el FHDWEO
mw LINWSNVYL
_ 811
el m\
06 —
0 oy
\_ o
AR

— \\09

[ "OId

¢0l

1/36



® Vil /
| |
081 9¢l  ¢¢l Lindwo k- 001
m\ LIASNVHL “™777 " = \\
m TR
= N 8l | == 201
: ~x_
¢l |
LINOYID bel @ //om = m
JAI9OTY 0 "
Z _ P

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

¢ DI

2/36



FIG. 3

TRANSMIT  TRANSMIT
FILTER

Tx \

£

\

Ant  MATCHING

/

136

/

140

CIRCUIT
RECEIVE
SIGNAL
¢ {
]
RECEIVE
FILTER
=g e e -
[
’ )
/
138

ISOLATION SIGNAL

3/36



FIG. 4

Tine—O D ® |:||| 0——‘DH—O’—\Tout

P1—~] 1~P2 i

4/36



F1G. 5

Tout

lllllllllllllllllllllllllll

5/36



FIG. 6

12
10
fj . ettt e ot [:J----.I
Tin S; SSZ 1 ”{ = |
| i R
| Inl = gl
é}_“:”_. e NigmilK
' s e ii _R3
P~ P2 ] |

6/36



FIG.7

7/36



FIG. 8A Tin  IDTO

FIG. 8C "

—~—16

%
DOSSOSOIIINNTS

FIG. 8D

8/36



FIG. 9A

I — | H ||}
A g A
Tin
FIG. 9B e 92
0| 28
, 3 26
\\\\\\\\\\\ \

vV /AN~ ~ _~ _~ “]

IS \\ \\\\“24

34

9/36




FIG. 10A

FIG. 10B

N EEE
300 IS

Tin 36b{28\r\y/<”//”

10/36



FIG. 11A RECEIVE  ISOLATION
TRANSMIT Ant QGNAL SIGNAL

SIGNA? )- ____i_ — _:3\_;
1101k &

= si4 521 2 5223 $23,03 $24

P1.I = PI2= PI3= L1 = PEXI—‘:I: P21(2t=E P2/I

A 1 b

142 146 144
) IT BAND Tale
FIG. 11B g ERANSM X !}L(_._F.IVEBAND
; i I 55 : 1 'é j
) = i H
S 20 N
< -40 | |
Z I
O 60 :
> :'
> -80 :
Z i
(83 )
~ -100 U '
[:: 1720 1800 1880 1960 2040 2120
FREQUENCY [MHz]
TRANSMIT BAND RECEIVE BAND

FIG. 11C 1 N L
i | N

108 |
12
36

0t

36 |

_72 -

-108 |
-144
-180

PHASE [degree]

L L

1720 1800 1880 1960 2040 2120

FREQUENCY [MHz]

11/36



FIG. 12A ) L
'R oM
N SV
tino—|— k|
e 1
TRANSMIT BAND RECEIVE BAND
FIG.12B & N
Z 0| B
O ) it !
> w0 T .
< : : [}
5 -0 \ Al I
> i |
= e |
e j ! :
— _100 —o
[
<

FIG. 12C

PHASE [degree]

1720 1800 1880 1960 2040 2120
FREQUENCY [MHz]

TRANSMIT BAND RECEIVE BAND

BN

144 \ E
108 | ;
72 |
36
-108 | \
~144 N
g0 ol 1Y AL
1720 1800 1880 1960 2040 2120
FREQUENCY [MHz]

0 F
-36 }
-72 }

12/36

O Tout



FIG. 13

13/36



FIG. 14A TRANSMIT BAND RECEIVE BAND

M.

i

| | | |
S0 N =
S O O O O
T

|
(&)
O

| | | |
O© & -J O
O O O O

ATTENUATION AMOUNT [dB]

-100

1720 1780 1800 1840 1880 1920 1960 2000 2040 2080 2120
FREQUENCY [MHz]

FIG. 14B

L TRANSMIT FILTER
RECEIVE FILTER

|
e e

|
N
O OO OO OO OO OO

i

1820 1860 1900 1940 1980 2020

ATTENUATION AMOUNT [dB]

FREQUENCY [MHz]

14/36



FIG. 15A PP ...,
0 —{0f~R1
Tino—| =2 o Tout
—{0f~-R3;
3
FIG. 15B
—0f~R1
Tino ||:||VVRz o Tout
—{0f~-R3}
46
FIG. 15C P R— S
) —lﬂl’”gi \
Tino = = -“||]_I/T ----- “ o Tout
1
FIG. 15D 54 —IDI’\'Rl 596
To—léll——+ 02— Tout
L 0k~rs|
i
FIG. 15E
P —|O~R1 SSG
Tino Ié] ||]=/\/R2 i o Tout

15/36



FIG. 16

60

X

|DT1

16/36



CANCEL CIRCUIT

FIG. 17A

7]
m%ﬂgu_m\,w co B l<~3 Eo
= = -
w2 ]
Hik Hik
e =0 a
& co & PA\I
<
Hibe™ e | Hik
%llgm o = O~ o
10 O3 T i
T 59 O
=~" a O a Ch—— o
77 7
X S
- =
O
—
S

CANCEL

CIRCUIT

FIG. 17C

40 CANCEL
CIRCUIT
T

CANCEL

FIG. 17D crcuit

17/36



FIG. 18A

O Rx

Tx O

\

DUPLEXER

FIG. 18B

RECEIVE BAND

TRANSMIT BAND

GPS BAND

o O
T

C O 0 o oo
TTYRET

[ap] INNOWV NOILVNNALLY

1550 1630 1710 1790 1870 1950 2030 2110 2190 2270 2350

FREQUENCY [MHz]

18/36



FIG. 19

19/36



FIG. 20A

20/36

FIG. 20B



Ly =X]

o7 eIS 1S B
d1¢ 'DId
0G 1™
251~
Juy—u 5 X]
elS ¢IS [S
gy~

V1§ Rl

21/36



FIG. 22A

FIG. 22B

22/36




FIG. 23A

r- re——— - =
2 | ' %. 1
) [} 1 1
T 1 1
— 1l ' “ 1 .%“
] i ] i ] ]
4 [, J S et
recese - re=——- -
f— Lo
4 Y v
' O : !
) [] [ [}
| R -t [ J
T
«©
= rY
. mw ..... : u
1 1 ' 1
1 1 t 1
1 ) ] [}
1 [l 1 1 .
] ] ] 1 (] I
| P — - | B - | T — 4
|

168
(

Ant
[

FIG. 23C

—~—162

‘ ~—160

~— ]

Gnd

b~ -

23/36



FIG. 24A

72

FIG. 24B 8{0
L . HoR LE.EJ;L\_,M
e \J m =16
e @ | O
Fomm | Q % """ ik
FIG. 24C Ant %
i)
‘ H—74
.\ |;:| / T
/. . @ —~— Rx
AY
)
Tx

24/36



FIG. 25

90
/88
62
' 1
£ 7
v 82

25/36



FIG. 26

RECEIVE BAND

\

TRANSMIT BAND

1 L

o

QO o o o o o <
[ N O A S S

[aP] LINNOWYV NOLLVNNALLY

o
S

=100

1760 1800 1840 1880 1920 1960 2000 2040 2080 2120

1720

FREQUENCY [MHz]

26/36



FIG. 27A 0

ATTENUATION AMOUNT [dB]

L
o
-

J

[ [RESONANCE!
FREQUENCY!!
fr=2332MHz |

B E ANTI-RESONANCE FREQUENCY |
fa=2405MHz
40 b , i
_50 i 1 L L d, | f | | | i | L | \ |
o 1 23 4 5 6§ 7 3
FREQUENCY [GHz]
FIG. 27B
100 | I ] | T |
80 !
m
3 60 |
<C
>
o :E
) ; -
o0 [ o =2050mz § |

3 1
o 1 23 4 5 § 7 3
FREQUENCY [GHz]

27/36



FIG. 28A S

In Out
O & l:l —C

] Pl
FIG. 28B
FREQUENCY [Hz] PARALLEL
»RESONATOR P1
m | T A\ {s\guzs
E RESONATOR S1
Z.
)
@)
=
<
5 LADDER TYPE
> ACOUSTIC
= WAVE FILTER
<

fap frs fas

28/36



FIG. 29A  S2 S

: )
SIS

]~
FIG. 29B
FREQUENCY [Hz] PARALLEL
. — s RESONATOR P1

= < SERIES
E RESONATOR S1
Z |- : A
@) ! T \K SERIES
= : RESONATOR
< S2
Z
o
- {  LADDER TYPE
5 ' ACOUSTIC
& | WAVE FILTER
F. i
= :
< |

v E 5

=
SUPPRESSED
BAND

29/36



FIG. 30A 2 S1 S3

FIG. 30B PARALLEL

ATTENUATION AMOUNT [dB]

FREQUENCY [Hz] RESONATOR P1

B _// SERIES

RESONATOR S1
SERIES
[\-/ RESONATOR S2

/ “_ SERIES

RESONATOR
S3

LADDER TYPE
ACOUSTIC
WAVE FILTER

SUPPRESSED
BAND

30/36



FIG. 31A

/F
Ant I"’R}0
i
[
Tx O—II;IIII HAH —|[L\|—° Rx
/

142 146
144
FIG.31B 436 /4%
81 83 85 g--------—-—--— "“.E 817
SN I o U L
——0HHOHO—— 0= —l
g S,

LR oo

S11,23 S12,a §13, 3 S14 15 S30 S$31 I:”’_’*“RB $32
P1/1_-L_ PI{Z_‘L— —-I—_ PI Lt = ;DD'{-RM
@ @ F2 OF-ri1s
52

HH

31/36



FIG. 32A TRANSMIT BAND RECEIVE BAND

i
$

]
(&)
(]

| I
oo~
o O

ATTENUATION AMOUNT [dB]
&
(@)

|
(o]
(e

1850 1950 2050 2150 2250

FREQUENCY [MHz]

FIG.32B ANSM< BAND RECEIVE BAND
200 I : ' I

1
1
1
]
]
|
1

— 100 g\\/\
= .,
2
T
& -100
ﬁ“\fw //\\
-200 L, ! . ! -
1850 1950 2050 2150 2250

FREQUENCY [MHz]

32/36



FI1G. 33

LONGITUDINAL COUPLING TYPE
— ACOUSTIC WAVE RESONATOR
— ACOUSTIC WAVE RESONATOR 81
------ ACOUSTIC WAVE RESONATOR 83
——= ACOUSTIC WAVE RESONATOR 85
—-— ACOUSTIC WAVE RESONATOR 87

TRANSMIT BAND RECEIVE BAND

|
—_— |
Sy o0 O

| | | |
i W N
O O N O~

|
[$))
[@p]

ATTENUATION AMOUNT [dB]
|
o))
s

|
~J
No

1
oo
o

1850 1890 1930 1970 2010 2050 2090 2130 2170 2210 2250
FREQUENCY [MHz]

33/36



FIG. 34

TRANSMIT BAND RECEIVE BAND

| | | ] |
(&3] F O . N O% ) w
o ol O o o

ATTENUATION AMOUNT [dB]
T A
(&3] [an] (@3] (an] (&n]

|
o
(@

1850 1890 1930 1970 2010 2050 2090 2130 2170 2210 2250
FREQUENCY [MHz]

34/36



FIG. 35

) ¥

81 83 85 ----------------- T

e R

—Inl—lanl—_L—— [1] s s 1]
89T | LHOpRo |

—= 512,33 §13,=a S14,=3 S15

P1flj_‘_ P1f2—"l_j Pl);j‘_ PI{II

48

.....................

o000

35/36

O Rx



FIG. 36

96 98
968 ~_
DUPLEXER
?ﬂ 96b — 1+
92 / DUPLEXER AMPLIFIER
va MODULE
ANTENNA 5
SWITCH 94
DUPLEXER

96¢c ———~

36/36




