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MURATA MFG. CO.,LTD.

Chip Antenna is a special component to change characteristics and this requires a different matching
circuit by the condition of your usage (i.e. size of PCB / the position of antenna / feeding position ...)

and it is difficult to offer standard product to you.

So, we prepared the below 8 different kinds of standard chip antennas which have different frequency
and these will cover conditions of various customer's usage and applications of 2.4GHz.

Please evaluate and find the best chip antenna out of these chip antennas.

This application manual was prepered to offer advice of chip antenna's usage and technical

information and this will be helpful for you to design your PCB and matching circuit.

Center Frequency [MHz] New Part Number
2780 LDA 92 2G78 20D -204
2870 LDA 92 2G87 20D -206
2970 LDA 92 2G97 20D -208
3050 LDA 92 3G05 20D -210
3150 LDA 92 3G15 20D -193
3240 LDA 92 3G24 20D -194
3350 LDA 92 3G35 20D -195
3500 LDA 92 3G50 20D -215

Old Part Number

LDA 8220D 2780A
LDA 8220D 2870A
LDA 8220D 2970A
LDA 8220D 3050A
LDA 8220D 3150A
LDA 8220D 3240A
LDA 8220D 3350A
LDA 8220D 3500A

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

1. Standard fO of LDA92****20D for 2.45GHz-Band
1-1. Measurement System

Chip antenna fO is measured by using a PCB as shown below and a network analyzer.
A ferrite sheet is spread under the PCB to reduce outside influences.

Measurement System for
Chip Antenna

No Ground

Mount Chipo Antenna

Anv

Matchina ~E i

Reauired S Eia

“ LDA92****20D 50 0nm | [

Feedline e B \
Ground

Attach SMA
Connector

Standard PCB for LDA92****20D
(*Note: This PCB is not optimized for good gain performance.)

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

1-2. Standard fO of LDA92****20D

‘ 9.5 |
|
4
2
;p_pad Feed Point
Capacitor Pad used for center frequency
adjustment by laser trimming at Murata factory Appearance
LDA 92 3G24 20 D -194
Chin Size Center Heiaht: Non-GND ID
Antenna Freauencv (MHz) 20 = 2.0mm Type Number Part Number
9 y Part Number Part Number
[MHZ]
2780 LDA 92 2G78 20D -204 LDA 8220D 2780A
2870 LDA 92 2G87 20D -206 LDA 8220D 2870A
2970 LDA 92 2G97 20D -208 LDA 8220D 2970A
3050 LDA 92 3G05 20D -210 LDA 8220D 3050A
3150 LDA 92 3G15 20D -193 LDA 8220D 3150A
3240 LDA 92 3G24 20D -194 LDA 8220D 3240A
3350 LDA 92 3G35 20D -195 LDA 8220D 3350A
3500 LDA 92 3G50 20D -215 LDA 8220D 3500A

Standard fO of L DA92****20D for 2.45GHz-Band

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

CHi S14 108 MAG

1 -23.979 dB

S dB/ REF 0 dB
T T T
2|

LDA922G7820D -

MARKER {1

2{.78 {GHz

CENTER 2.9000 GHz

CH1 S14  1log MAG

SPAN 1.6000 GHz

S dB/ REF Q dB A =34.789 dB

LDA922G9720D

MARKER |1

2. 97 |GHz

N /

e

CENTER 2.9000 GHz

SPAN 1.65000 GHz

CH1 Sgq  1om MAG 5 dB/ REF 0 dB 1 -3%.239 da
22 i T ’ T T z|
LDA923G1520D
oot IMaRKkER |1
3. 15 |GHz
’-———_
Hid T |

CENTER 3.2000 GHz

CH2 Sg4 100 MAG

SPAN  1.6000 GHz

i —=22.628 dB

S5 dB/ REF 0 dB
T T T T ]

LDA923G3520D

cor

oot IMARKER |1

3]. 35 |GHz

CENTER 3.2000 GHz

SPAN 1.6000 GHz

CHa

Syy  log MaG

S dB/ REF O dB

4 —31.106 dB

LDA922G8720D
©er \MARKER |1
2. a7 [GHz
| —

CH1

CH3

cor
D&l

Cor
Del

CENTER 2.9000 GHz

SPAN  1.5000 GHz

Sg4 log MAG § dB/ REF 0 dB 1 —41.858 dB
LDA923G0520D
MARKER [1
3|.05 [GHz
M 1]

™

CENTER 2.9000 GHz

S13 1o MAG

SPAN 1.6000 GHz

§ dB/ REF Q dB i —28.29 dB

MARKER |1

LDA923G2420D

3.24 |GHz

~C T T

CENTER 3.2000 GHz

Sg1  log MAB

SPAN  1.6000 GHz

5 dB/ REF 0 dB A —22.065 48

1

LDA923G5020D

MARKER |1

yd

CENTER 3.2000 GHz

SPAN 41,6000 GHz

Return Loss of Standard LDA92****20D

All information contained here is subject to change without prior notice.



MURATA MFG. CO.,LTD.

2. Suitable PCB Condition of LDA92****20D

2-1. Chip Antenna Position

Chip antenna is Chip antenna is located on the no GND area. Chip antenna is located
sticking out. on the GND plane.
LDA9220D \li
— —_
No GND l No GNDﬂ ;‘ l
No GND No GND
GND GND GND GND GND GND
Excellent Good Acceptable Not recommended

2-2. Antenna Direction & Feed Point Position

Open terminal of chip antenna is Open terminal of chip antenna is Feed point is located at the edge of
pointed to outside of PCB, and feed pointed to outside of PCB, however PCB, however open terminal of chip
point is located at the edge of PCB. feed point is located at the inside of antenna is pointed to GND plane of
PCB. PCB.

N N N
~ — ~ — ~ —
Feed Point

No GND — i
No GND
1] o [T el
No GND No GND
No GND
GND GND GND GND GND GND
Good Acceptable Not recommended

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

2-3. Matching Circuit Position

Matching Circuit is located at the top
of 500hm line that is nearest place
from chip antenna.

Matching Circuit is located at the
top of 500hm line that is farthest
place from chip antenna.

Matching Circuit ~ LDA9220D

500hm Line LDA9220D

| | / | /

500hm Line
i‘ﬁ : Matching “?

| Circuit |

Good Acceptable

2-4. Structure of Matching Circuit
(Shunt-Series-Shunt) (Series-Shunt-Series) (Series-Shunt)

Matching Circuit Matching Circuit Matching Circuit

= =1l | — Il
|

Good Good Acceptable

(*Note: When series components are not needed, 0-ohm resistance is needed to mount there.)

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

2-5. Actual Mock-up PCB
(1) Cellular Phone Size

(Close-up of A area)

35
........... ke 11y
= A T
"""""" No GND Area - !
GND
GND

120

Matching Circuit

\

= EX, 0 Feed Point
Board Thickness A F0.8 e
Board Material A FFR-4 ( )

Semi-rigid cable should be soldered to GND plane and be extended away from the center of the PCB. And
typically, ferrite beads are affixed to the part of the cable that extends away from PCB.

Chip A/ntenna

Ferrite Beads

/

"/

Semi-rigid Cable

(Top View) (Side View)

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

(2) Ideal Size for 2.45GHz-Band

Close-up of A area
L 60 . ( p )
r /]
2 3
B B B
115 —+— No GND Area
GND

60

|_| . _—— Matching Circuit

Feed Point

Board Thickness A F0.8
Board Material A FFR-4 (unif Fm)

Semi-rigid cable should be soldered to GND plane and be extended away from the center of the PCB. And
typically, ferrite beads are affixed to the part of the cable that extends away from PCB.

Chip Antenna
!

Ferrite Beads

/

-

/

Semi-rigid Cable

(Top View) (Side View)

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

3. Impedance Matching and Frequency Adjustment

3-1. Preparation of Impedance Matching
(Step 1) The Beginning

Network analyzer is usually calibrated at the top of cable. So the smith chart can't show correct
impedance of the chip antenna because of inclusion of semi-rigid cable impedance,etc..

CH1 Sg4  log MAG 5 d8/ REF 0 0B

Antenna N
<7 r IMARKER |1
:Vﬂ 2|. 45 |GHz
T3
Ao =4 { OPEN Terminal
4o T (*A series component isn't mounted.)
Z :R +X Feed L|ne 1 GENTER 2.4500 6hz SFAN  0.8000 GHz
=0T (Semi-rigid Cable, Strip Line, etc.) sis wur s am e aeme e o

o

Feed Line 2
(Network Analyzer Cable)
(Step 2) Electrical Delay Adjustment

Electrical delay should be set on the network analyzer using open terminal as shown below.

CENTER 2.4500 GHz SPAN ©0.8000 GHz

CH1 S14/M 10@ MAG 5 de/ AEF C dB 0 o8
&

Antenna

°" IMARIKER |1

Z=R+X, Y R

= OPEN 4o o i OPEN Terminal
1 © i (*A series component isn't mounted.)

1

wr

Feed L|ne 1 GENTER 2.4500 BHZ SPAN  ©.8000 GRz

CHL Sga/M 1 U FS Lo a0 a o H

(Semi-rigid Cable, Strip Line, etc.) -

e
L

5383 Mn
]

Feed Line 2
(Network Analyzer Cable)

¢

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

(Step 3) Correct Impedance of Chip Antenna

After electrical delay adjustment, the antenna system can be tested exactly on a calibrated network
analyzer as shown below.

CH1 S34/M 10g MAG 5 dB/ REF 0 aB 1 -2.143 dB

Antenna . = o
593 [MARKER |1 -

<7 ava [ 2] a5 [GHz B

7. =R.+iX THROUGH CONDITION -~ -
2= TR, 4 (*0-ohm is mounted
-0 O0—
f as series component.)
ven .., JLILLLL KL ELELD
Feed Line 1
(Semi-rigid Cable, Strip Line, etc.) AT R IR T e
I z: MAZKAER 1 , gg;
Feed Line 2

(Network Analyzer Cable)

®

3-2. Smith Chart

The smith chart view can be used to match the antenna impedance to 50ohm. Using series and shunt
components, the point of 2.45GHz shoud be moved to the point of Z=500hm.

CENTER 2.4500 GHz SPAN  0.B000 GHz

(Impedance Chart) (Admittance Chart)

Value Shift Value Shift
Series C| Small Large ShuntC| Small Small
Large Small Large Large
Series L | Small Small ShuntL | Small Large
Large Large Large Small

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

3-3. Adjustment of Impedance

(Ex1). The mock-up PCB of celler phone size shown in page 7 is used. Initial impedance is lower than
500hm. Mostly the chip antenna impedance shows lower impedance than 50ohm like this.

1. The Beginning

CH1 Sy4/M log MAS 5 48/ ReF 0 o8

cor
Gor MARKER |1
ava [T 2[745 [GHz

CENTER 2.4500 GHz SPAN  0.8000 GHz

CH1 Sg4/M 1 U FS 1 7.8037 o -25.798 0 2.5181 pF

2.4500 GHz

CENTER 2.4500 GHz SPAN 0.8000 GHz

3. with Shunt L =1.8nH

CH1 S34/M log MAG 5 d8/ REF 0 dB 4 -25.351 98

bt [MARKER |4
ava 2 448 GHE

CENTER 2.4500 6Hz SPAN  0.8000 GHz

CH1 Sg4/M 1 U FS 4 54.681 0 -3.1563 o  20.588 pF

CENTER  2.4500 GHz

SPAN  0.8000 BHz

f,=3240MHz
(LDA923G2420D)

4o o—
4o

f,=3240MHz
(LDA923G2420D)

4o o—

Shunt L
=1.8nH

2. with Shunt L=2.2nH

CH1 Sg4/M log MAG 5 dB/ REF 0 dB

tol [MARKER |4

jﬁ/f f,=3240MHz
(LDA923G2420D)

CENTER 2.4500 GHz SPAN 0.8000 GHz

CH1 S34/M 1 U Fs 4 69.633 o -18,848 0 3.5302 pF

CENTER 2.4500 GHz

SPAN 0.8000 GHz

4. with Shunt L=1.2nH

CH1 Sg3/M 10g MAG 5 d8/ REF 0 dB & -17.674 dB
C] 2.47do oH]

{=13,.472 ap

223545%61
Sor IMARKER |4 -
ave 2[.476 GHE I
528645 aitE
=t
— —
Hid |

f,=3240MHz
v (LDA923G2420D)

4o o—

CENTER 2.4500 GHz SPAN  0.8000 GHz

CH1 Sy4/M 1 U FS
)

4 39.308 o

4.7129 o 302,94 pH
2.4760 GHz

Shunt L
=1.2nH

CENTER 2.4500 GHz

SPAN  0.8000 GHz

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

(Ex2). The mock-up PCB of ideal size shown on page 8 is used. Initial impedance is higher than 50ohm.
This is a rare case.

1. The Beginning

2. with Series L=2.2nH

€H1 S33/M 100 MAG

5 ap/ AEF 0 aB

MARKER |4

avg 2. 433 GHp

CENTER 2.4000 GHz

CHE 8g3/M 1 U FS

& 51.885 6 -21.498 4

SPAN  2.8000 GHZ

3.0431 PF
2.4330 oMz

CENTER  2.4000 Gz

SPAN  1.8000 GHz

3. with Series L=2.7nH

€M1 S44/M 1og maG

8 dB;/ REF O dB

& -39.905 o8

MARKER 1o

;V“ 2. 432 GHp

[T

CENTER 2.4000 GHz

eHi Bya/M 1 U FS &
"

cor

Ava
3

SPAN  1.6000 GHz

S1.194 0 —1.681i6 o 38.916 pF
2.4520 GHz
L _an.Bzs o

~2%:851 3
[565874n2

CENTER  2.4000 oHz

BPAN  1.BOOO SHZ

f,=2780MHz
(LDA922G7820D)

o
4o

f,=2780MHz
(LDA922G7820D)

4o

Series L
=2.7nH

GHL 844/M 109 MAG

5 g8/ REF 0 B

& -22,195 do

for IMARKER |a

CENTER 2.4000 GHz

EHi 833/ 4 U FS

SPAN  1.5000 BHZ

4 B2.818 0 -7.S%2Y o 8.8221 DF
2, 4440 GHZ

s 47,138 0
-8 6458 8
4600 aHz

CENTER  2.4000 GHZ

SPAN  1.8000 BHZ

4. with Series L=3.9nH

CHL 84/M lo MAG

5 dB/ REF 0 9@

& -45.4  aB

" MARKER |4

EENTER 2.4000 GHz

CHI Byg/M 1 U FS

4 40.777 a

SPAN  1.6000 GHz

12,593 &  BSH.05 pH

2.3220 GHz

CENTER  2.4000 GHZ

SRAN  1.6000 GHz

f,=2780MHz
(LDA922G7820D)

4o
4o

Series L
=2.2nH

f,=2780MHz
(LDA922G7820D)

Series L

=3.9nH
4o

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

3-4. Adjustment of Resonant Frequency

(Ex1) The mock-up PCB of celler phone size shown in page 7 is used.

Firstly, chip antenna f0 is changed as rough adjustment.

Then there is some possibility that the impedance is changed a little, so it should be rematched again.

1. The Beginning (f0=3240MHz)

CHL Sy3/M 1log MAG 5 9B/ REF 0 dB 4 -25.351 a8
2
= lwarken s
Avg 2|.448 GHg
Hlg \\
f,=3240MHz
\-\\ /5 (LDA923G2420D)
f— AA A =
— 55t \"A| P4
CENTER 2.4500 6Hz SPAN 0.8000 GHz EI
CHL Sya/M 1 U FS 4 $4.691 0 -3.1563 o 20.589 pF

Shunt L
=1.8nH

CENTER  2.4500 GHz SPAN  0.8000 BHz

3. f0=3350MHz_

GHI S43/M log WAG 5 as/ REF 0 oa & -15.138 aB
]
Sol [MARKER |4
ava [T 4] GHE
Mg _—-_——ﬁ\
. f,=3350MHz
(LDA923G3520D)
£l Aanan ALY
=449 4IVIRKL
GCENTER 2.4500 GHz SFAN D0.BO0D GHT ;I o_
CHI Bya/M & U FB & "a.03a  -nsmsen .36z r
= 1 e 2.4910 QHz
S .
Cer MARKER, "4 N . X ] Shunt L
e 28FE =1.8nH

CENTER 2.4500 Shz SPaN  ©0.8000 SHz

2. f0=3150MHz

CH1 S34/M log MAG s a8/ ReF 0 a8 4 -28.338 d8
&= 2.30do onz
g7 des a
cor 274595°aR2
527 IMARKER |4 N
2).398 GHE - “
a{_s o041 sl
%5848 ofi)
—
p— | T
Hid <
\ N
\z £ ') QAONN
I|— £ 9 I DI
CENTER 2.4500 GHz SPAN 0.8000 GHz
CHI Sq3/M 1 U FS & 53.092 0 -2.45%1 o  27.058 pF

n
w
@
®
5
o
g

N

Noo Noo Noo

CENTER 2.4500 GHz SPAN  ©0.8000 GHz

4. {0=3500MHz

CHi S34/M Jog MAS % 4B/ HKEF 0 a8

>l [MARKER |4

1
Vg 2|.54 |[GHz

=E940NIHZ

CENTER 2.4800 GHZ SPaN  0.8000 GHz

CHL B43/M 1 U FS & BD.0B4 n  =14.488 p

CENTER  2.4500 GHZ SPAN  0.8000 GHz

4.3307 pF

f,=3150MHz
(LDA923G1520D)

4o o—

Shunt L
=1.8nH

f,=3500MHz
(LDA923G5020D)

4o o—

Shunt L

=1.8nH

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

Next, by inserting series component resonant frequency can be shifted widely and be adjusted more
exactly (fine adjustment). Typical data is shown below and all result is summarized in table on next page.

5. The Beginning (f0=3240MHz

CH1 544/ log MAS

5 dB/ REF 0 d8

T [MARKER |4
ava 2|. 444

GHE

f=24A8VHz

SPAN  ©0.8000 GHz

CENTER 2.4500 6Hz

CH1 Sg4/M 4 U FS 4 54.681 0 -3.1563 o  20.598 pF

CENTER 2.4500 GHz SPAN  0.8000 GHz

7. f0=3240MHz, Series C=10pF

CH1 S34/M log MAG
]

8 dB/ REF 0 <8

cor

a1 [MARKER |4

2 GHp

%

9ZN

CENTER 2.4200 GHZ

4o o—

SPAN  0.8000 BHZ

613/M 1 U FE & m1.784 o -2.957 o 21508 oF

2.4820 BHz

& ma s

Shunt L
=1.8nH

$PAN ©.8000 EHz

f,=3240MHz
(LDA923G2420D)

) f,=3240MHz
: (LDA923G2420D)

6. f0=3240MHz, Series C=15pF

CHI Sya/M 100 HAG
=

5 qg/ REF 0 am

7 MARKER |4
2(.474

GHE

f,=3240MHz
1 (LDA923G2420D)

i
=2

(ANHz

SPAN  0.8000 GHx

4o o—

CENTER 2,48300 GHz

Series C
=15pF

CHI Sya/M 3 U FS

-s.0234 0 23.277 pF

2.4740 eHz

& 51.93 o

Shunt L
=1.8nH

CENTER 2.4500 GHz

8. f0=3240MHz, Series C=4pF

CH1 S41/M log MAG

5 dB/ REF 0 dB

Sor IMARKER |4

Ava 2[.579
4

GHE

) f,=3240MHz
Y (LDA923G2420D)

'l

fF25679

CENTER 2.4500 GHz

VIHZ

SPAN  0.8000 GHz

4o o—

Series C
=10pF

Series C
=4pF

CH1 Sga/M 1 U FS 4 63,188 0 -5.3926 0 11.444 pF

2.5790 GHz

Shunt L
=1.8nH

Nop Nop NoD

CENTER 2.4500 GHz

SPAN 0.8000 GHz

All information contained here is subject to change without prior notice.
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9. f0=3240MHz, Series L=1.5nH

CH1 S14/M 100 MAG 5 4B/ REF 0 aB

a8

10. f0=3240MHz, Series L=2.2nH

CHL S44/M log MAG 5 dB/ REF O dB 4 -28.303 a8

5al MARKER |4 cor lwariken la Lﬁfa;q :
2[. a2 [eHz ave 2[.308 GHE 15%20 -
Hlg __‘—\ Hld \ /—_———_-__-
Vi f,=3240MHz rd f,=3240MHz
v (LDA923G2420D) ] (LDA923G2420D)
T /
=241 y4 T=2308MHzZ
e EETE e e 40 0— - e R = e ) .
Series L ©3 Series L
cHa 5:/H 1uUFs ,.;/na,ro? n  -3.8408 @ zf:;:a.::: 215I’IH CH1 S34/M 1 U FS 4 46.738 o 1.7968 o ;::‘;ixs:: :22nH
) Shunt L Shunt L
=1.8nH =1.8nH
g
Summary
Chip Ant. FO
MHz] 3240
Shunt ) ) ) ) ) ) ) ) )
(near Ant.)
Series 2.2(nH) | 1.8(nH) | 1.5(nH) | 0 (ohm) | 15 (pF) | 10(pF) | 7(pF) | 4(pF) | 2(pF)
DI 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.8(nH)
(near F.P.) ’ ’ ’ ’ ’ ’ ’ ’ ’
Peak;}ﬁg?ency 2308 | 2397 | 2420 | 2448 | 2474 | 2492 | 2516 | 2579 | 2679
VTR 1.08 | 12.05 | 1.00 | 111 | 107 | 107 | 113 | 123 | 1.06
peak Frequency
Chip Ant. FO
MHz] 3150 3350
Shunt ) ) ) ) ) )
(near Ant.)
Series 0 (ohm)| 47(pF) | 16(pF) | 0 (ohm)| 36(pF) | 16(pF)
S 1.8(nH) | 1.8(nH) | 1.8(nH) | 1.5(nH) | 1.5(nH) | 1.5(nH)
(near F.P.) ' ' ' ' ' '
Peak Frequency | ,aqq | 5409 | 2445 | 2495 | 2520 | 2552
[MHZ]
VTR 1.08 | 12.03 | 103 | 115 | 111 | 111
peak Frequency

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

(Ex2) The mock-up PCB of ideal size shown in page 8 is used.
Firstly, chip antenna f0 is changed as rough adjustment.
Then there is some possibility that the impedance is change a little, so it should be rematched again.

1. The Beginning (f0=2780MHz)

M1 Sga/M log MAG s aBs REF 0 9B

& -33.505 o8

MARKER {2

Ave 2. 4323 GHp

=]

f=P43P2NIHZ

CENTER 2.4000 GHz

SPAN  1.5000 GHz

€Hi Byg/m 4 U FS & $1.1%4 6 -1.6816 0 38.915 oF
L

1
»
a
8
8
a
I
"

Nos Moo Woo

CENTER 2.4000 GHz

3. f0=2970MHz_

CH 344/M log MA@ 5 a8/ REF O a8

BPAN  4.8000 GHz

4 -27.742 a8

2.7350 GHz|

MARKER |4

12 {178
Lz.lu [0 anz|

. 72% GHg

ur o
g
s 9
n

e 2|
—10 415 do
e 3T

a4

g

=27 Z25NMHzZ

CENTER 2.4000 GHz

EPAN  1.8000 GHZ

CHi S34/H 1 U FS 4 52.828 0 -3.1288 0 48.608 OF

2.7250 GHz

CENTER 2.4000 GHz

SFAN  1.8000 GHz

2. f0=2870MHz_

2.

f,=2780MHz
(LDA922G7820D)

4o
4o

Series L
=2.7nH

f,=2970MHz
(LDA922G9720D)

4o
4o

Series L
=2.7nH

CH1 S43/M iog MAB S 0B/ REF 0 a8 4 ~2B.422 a8
] 2.m3do aHz
o185 fza an|
T
Gor IMARIKER |a -
sva [ 2[BEeHz i i
s =LY
——
wia \
GENTER 2.4000 GHz SPAN  1.8000 GHz
CHY Syy/M 1 U FS 4 BO.66 n -4.7676 A  13.195 OF
] 2.5300 GHz

£ 314088 0

Ave a. o7 o
3 3
42 0
i
1

Hia
CENTER 2.4000 GHz SPAN  1.6000 GHz

f,=2870MHz
(LDA922G8720D)

4o

Series L
=2.7nH

All information contained here is subject to change without prior notice.
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MURATA MFG. CO.,LTD.

Next, by inserting series component resonant frequency can be shifted widely and adjusted more
exactly (fine adjustment). Typical data is shown below and all result is summarized in table on next page.

4. The Beginning (f0=2780MHz)

€M1 S44/M 1og maG

8 dB;/ REF O dB

& -39.905 o8

MARKER 1o

. 432 GHp

[T

452 NMH

z

CENTER 2.4000 GHz

eHi Bya/M 1 U FS
"

&

cor

Ava
3

SPAN  1.6000 GHz

S1.194 0 —1.681i6 o 38.916 pF

2.4520 GHz

45,824 &
~2.2871 o
L4600 GHz

CENTER  2.4000 oHz

BPAN

1.8000 GHE

f,=2780MHz
(LDA922G7820D)

4o

Series L
=2.7nH

6. f0=2780MHz , Shunt L=18nH

GH1 S31/M 1oa MAS

S dB/ REF o dB

& -32.902 9B

MARIKER |4

.38 GHE

f=2387TMH

CENTER 2.4000 BHZ

CHL S33/4 1 U FS &

SPAN  1.6000 GHz

51.843 0 -1.8085 o 41.93 OF

CENTER 2.4000 GHz

SPAN  1.6000 GHz

f,=2780MHz
(LDA922G7820D)

Shunt L
=18nH

Series L
=2.7nH

5. f0=2780MHz , Shunt L=22nH

GH1 833/M log MAS

5 oB/

REF 0 a8

A =40.278 B

MARKER |4

. 415 GHE

7

f=241%5M

CENTEA =2.4000 GHz

CHL Syu/M 3 U FS
L]

Gor

N
MARKER/ 4

avg
4 2.

CENTER 2.4000 &Hz

s

N LT
15 GHZ‘>

4 £0.204

SPAN  1.5000 GHz

©.8453 0 SE.285 pH
2.4100 GHz

SPAN  4,8000 GHz

f,=2780MHz
(LDA922G7820D)

Shunt L
=22nH

Series L

4o o] =27nH

. f0=2780MHz , Shunt L =12nH

CHE B44/M log HAG

% d8/ REF o o8

& —a2.161 dA

2.3440 GHz|

R ﬁ

22560 o2

e IMARKER |4 18378 g
e 2[.344 6+ i b

¥ 24248 e

F— ] |

Hig

f=2

o444

al

CENTER 2.4000 @Hz

CHi S44/M 1 U Fs

-

80,778

EPAN  1,8000 GHz

6 ~1235  ma E43.1D pF

CENTER  2.4000 GHMZ

SPAN  1.8000 GH2

f,=2780MHz
(LDA922G7820D)

Shunt L
=15nH

Series L

4—o =2.7nH

All information contained here is subject to change without prior notice.
17/18



MURATA MFG. CO.,LTD.

7. f0=2870MHz , Shunt L=22nH

8. f0=2870MHz , Shunt L=18nH

CHA S13/M 100 MAG = 98/ REF 0 ag 4 -37.328 dB CHi S,,/M log MAG 5 48/ AEF © 4B & ~34.042 g8
€or IMARKER |4 for IMARKER |4 sz3°
ave 2[. 508 GHE 4ve 2. 489 GHg a,fé:
Hig N Hig T A
™
A f,=2870MHz N A f,=2870MHz
\ / (LDA922G8720D) \ / (LDA922G8720D)
! Shunt L 7 Shunt L
f2h06NMHZ} =22nH f=2489MHZ% =18nH
CENTER 2,4000 GHE k-3 SPAN  1.5000 GHz CENTER 24000 8z SPAM  1.6000 GHZ
CH1 S33/M 1 U FS 4 EOG.77 6 -1.4548 o 55,02 oF Serles L CH1 S44/M 1 U FS A4 §1.047 & -2.7i48 & 37,288 pF Serles L
] 2.8080 OHz = i = T Z2.4890 GHZ :2.7nH
4—o 2.7nH 4—o
ce " MARKER {<
s ava 2. 488 GHz \/\/
Summary
Chip Ant. FO
[MHZ] 2780 2870 2970
S 15(nH) | 18(nH) | 22(nH) - 15(nH) | 18(nH) | 22(nH) - 15(nH) | 18(nH) | 22(nH) -
(near Ant.)
Series 2.7(nH)[2.7(nH)| 2.7(nH) [ 2.7(nH) | 2.7(nH) | 2.7(nH) | 2.7(nH) | 2.7(nH) | 3.3(nH) | 3.3(nH) | 3.3(nH) [ 3.3(nH)
Shunt ) ) ) ) ) ) ) ) ) ) ) )
(near F.P.)
Peak[';;ﬁ‘;?ency 2344 | 2387 | 2415 | 2432 | 2448 | 2489 | 2506 | 2530 | 2556 | 2582 | 2660 | 2690
VIR 1.02 1.05 1.02 1.04 1.01 1.04 1.03 1.10 1.00 1.01 1.00 1.03
peak Frequency

All information contained here is subject to change without prior notice.
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