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1. [FL®HIZ (ntroduction)

AXETIE. JAE #72TF ANO2ML27 S')—X (ANO2ML27C00, ANO2ML27MO00) % EE#R4 2R HH 7432
CHEOBERHGERYBVEREEICOVWTREHLET . AXERF. 7OoTHFEEROEIMEFMZREL
$HLDTREHYFERA T ANEDHEZHRZRM I IRENDELGGRICE, HEFF VI
L—2ar THRZIREIL T O EENIILEIELEHEIOLET .

This document describes the electrical-handling recommendations for incorporating JAE's AN02ML27
series antennas (ANO2ML27C00 and ANO2ML27MO00) into wireless devices. It does not guarantee the
electrical characteristics of the antenna after such incorporation. If the user needs to implement any
deviations from the recommendations in this document, it is recommended that the user verifies the

performance of the antenna by prototyping or simulation before using the antenna in practice.

2. —RRBIZSHELEETE (General Recommended Practice)

ANO2ML27 7o TF I EBHDERTEOLRNILEHENOLET  ANOZML27 7T+ O LT E, Ff-
FEEICEEEZEETIVLENHDIEZSIL. B 1 [TRTERMTUTHEELEL PCB O Tl Omm, 7
T FOLENE tmm, ToTFOAIEIE Smm)U LEHERTHIEEHRLET,

Fi= FEEIRGOx30x1.6 mm)IZ ANO2ML27 7T FEHBH L. R/ HIRERICERREELVRHICE
(FRT7 T HRFADEROFEFTHIER 2 ITRLES .

It is recommended that the ANO2ML27 antenna should not be covered by a metal enclosure. If it is
necessary to place a metal plate on the top, bottom or sides of the antenna, it is recommended that the
following distances (shown in Figure 1) be maintained: greater than 0 mm from the metal plate to the bottom
of the PCB housing the antenna; greater than 1 mm from the top of the antenna to the metal plate; and
greater than 5 mm from the side of the antenna to the metal plate. An example analysis of antenna—radiation
efficiency under conditions where the ANO2ML27 antenna is mounted on a standard substrate (50x30x1.6

mm) and a metal plate is placed at the above—stated minimum separation distances is shown in Figure 2.

ANO2ZML27
antenna Metal plate NS
& J PCB
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H 1: €BIRMND7 T DR/ FEERE

Figure 1: Minimum distance between antenna and metal plate
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Figure 2: Antenna radiation efficiency in the proximity of metal plates
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3. PCBLA7k (PCB Layout)

31, HBRSUFNI—2BKIUEIR/\F—> (Recommended Land Pattern and Reference Board)
HESURNE—2%E 3 ITRLET . PCB DERIFICT U TFERET Hi5E L. EivimLlsh (PCB
DRED [TT7oTTERETAEEET. TUOTHREBET 7 HEDNI—UNERYET,
EWRIRICTUTTERETDHIHEED PCB /A\2— D EZER 4, PCB /N\2—2 DFEMERE 5 5LUH
6 [TRLET, - ERImUS (PCB DRAD (T7UTHEERETHHEED PCB /19— D EZER
712, PCB /NE—2DEF#ER 8 HLUR 9ITRLEYS,

10 BLUR 11 I[TRT KIS TFUoTHRERDERKX. ABBLURTRDI VU FET TR
TLIZEW, SURIRE— HEERDOERAIE, ANO2ML27 72T+ DZEER(PCB EiRIKIZT T
HRE)D DXF I74 L% JAE [CERL TITHERLZELY,

The recommended land pattern of the PCB housing the antenna is shown in Figure 3. Note that the
pattern near the antenna feed point depends on whether the antenna is mounted at the PCB edge or not
(inner area of the PCB).

The PCB pattern for mounting the antenna on the edge of the PCB is overviewed in Figure 4 and shown
in more detail in Figure 5 and Figure 6. The PCB pattern for mounting the antenna in places other than
the edge of the PCB (lLe., interior of the PCB) is overviewed in Figure 7 and shown in more detail in Figure
8 and Figure 9.

As shown in Figure 10 and Figure 11, the ground planes of the inner and bottom layers of the PCB near
the antenna feed point should be removed. For examples of the land pattern and feeder lines, the user
should request the DXF file of the reference board for the ANO2ML27 antenna (antenna mounted at the
PCB edge) from JAE.
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Figure 3: Recommended land pattern
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B 4:BERIEADT U TFHRERD PCB /13— E
Figure 4: Overview of PCB pattern for mounting the antenna at the edge of the board
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Figure 5:PCB pattern for mounting the antenna at the edge of the board (top layer)
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Figure 6:PCB pattern for mounting the antenna at the edge of the board (inner and bottom layers)
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Figure 7: Overview of PCB pattern for mounting the antenna in a place other than the edge of the board
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Figure 8: PCB pattern for mounting the antenna in a place other than the edge of the board (top layer)
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Figure 9: PCB pattern for mounting the antenna in a place other than the edge of the board

(inner and bottom layers)
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line Lower area of antenna feed
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Figure 10: PCB pattern near the feed point for mounting the antenna at the edge of the board

(inner and bottom layers)
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Figure 11: PCB pattern near the feed point for mounting the antenna in a place other than the edge of the

board (inner and bottom layers)
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3.2.

thDEPREDTR/EEFRIESE (Minimum Separation Distance from Other Components)
PCB L fthDEEFE(IHAEEMIE. K 12: PCB LDthDERREDR/BERRIERER 12 IZ5RT K31,
ANO2ML27 7T+ DN AN DH<ES | mm LLEBEL TRETHLEHELETS,
Fi= REERGOx30x1.6 mm)IZ ANO2ML27 7T FZHEHEL . K/ BRERICEBHREE LV =FHIC
BIFAT7oTTRADEOERGIER 13 (2RLET,
The other components on the PCB should be mounted at least 1 mm away from the perimeter of the
antenna as shown in Figure 12. An example analysis of antenna—radiation efficiency when the ANO2ML27
antenna is mounted on a reference PCB (50x30x1.6 mm) and metal components are placed at the above—
stated minimum separation distances is shown in Figure 13.
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B 12: PCB LD thd &R & DB/t bR R Ak
Figure 12:Minimum separation distances of the antenna from other components on the PCB
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Figure 13: Antenna-radiation efficiency when the antenna is located in close proximity to other metal

components on the PCB
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3.3.

PCB ERDKEEH LUV T TFTDHIE (PCB Board Size and Antenna Location)
ANO2ML27 777 %R 14 TR AEICRET HIHE . RIRBICTTRERRD TSV R TL—2
(X5 mm A EHERLTTSL, COERKETIIE BBRBUADER EDOEZIZTE ANO2 77T %
BEIHENTRETT,

F1-.PCB DY FIURTL—UE BT KREFSE. B 14 ITRTAZICTUTTERETEHEE. 7T
ICFEFTTHEDOESE50mm UL BERXTHLDRSIE 30 mm UL EZHERTHILEHELET,
When mounting the AN0O2ML27 antenna in the orientation shown in Figure 14, the ground plane on the
side of the power feed (shown in the shaded area) must be at least 5 mm. If this condition is satisfied, the

antenna can be mounted anywhere on the PCB except for the shaded area.

When mounting the antenna in the orientation shown in Figure 14, it is recommended that (i) the length of
the edge on which the antenna is to be mounted should be at least 50 mm and (ii) the length of the side
perpendicular to the edge on which the antenna is to be mounted should be at least 30 mm.

ANO2ML27

Antenna —> | | 1
orientation

N

>30 mm Ll oOF ]

<
<

v

>50 mm

B 14: 72T DOREFIREGIE

Figure 14:Possible positions for mounting the antenna
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1512100 x 60 x 1.6 mm O PCB #RDZE £, FR BTIZ ANO2ML27 7T EHEH LI5S D
BEHRDREFHIERLET
F=. B 4~ 11 [T7RLIBY. PCB ERIFEADT U TFREREETNLUNDIGHE TER/ 23—
MNEGYFTDTIEETEL,
An example analysis of radiation efficiency of a 100 x 60 x 1.6—-mm PCB with an ANO2ML27 antenna
mounted in the top left, center or bottom right of the PCB is shown in Figure 15.

Note that as shown in Figure 4 to Figure 11, the PCB pattern differs when the antenna is mounted at

the PCB edge and in the interior of the PCB.
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Figure 15: Antenna—radiation efficiency with respect to antenna location
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ERIHD P REPIZ ANO2ML27 72T FZBLE LI-FROERY 1 X239 S VSWR LTI D FIRE
FHEOEEDOBTHZESELLTH 16 BEUR 17 ITRLET,
Analytical examples of changes in frequency characteristics with respect to board size when the

ANO2ML27 antenna is placed in the center of the board are shown in Figure 16 and Figure 17 for

reference.
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Figure 16:VSWR with respect to board size
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Figure 17:Radiation efficiency with respect to board size
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3.4.

3.5.

3.6.

#RE#R (Feeder Line)

HREEFMHICENT, ANO2ML27 7o TFDAVE—SDRIF 50 Q TY, HERDGEREIE I
E—F2ZAMN 50 Q &BEIITEREFTLTZEN . B 5 8LV 8 ITRTHREMRDIEL. JAE DIFEE
(1.6 mm [E, 4 BERDEZEED 50QRROBITY . RRICT T FERETHERDEME LUV ERE
FIZHHE T, 50 QIREBDIEERETLTTSLY,

The impedance of the ANO2ML27 antenna under the recommended mounting conditions is 50 Q. The
transmission path of the feed line should be designed so that the impedance of the path is 50 Q. The widths
of the feed lines shown in Figure 5 and Figure 8 are design examples of 50— lines for a standard JAE
board (1.6 mm thick/4—layer). The width of the 50 @ line should be designed according to the substrate

material and layer composition of the board housing the antenna.

AE—F 2RI YF4 (Impedance Matching)

BIFBRO RF JOVRIVROAHAAVE—F VAN 50 QDIFE . (VE—F VAT YFUTDI=HD
EAEBIIETEEMAELET RF JOVMIVRDAHAAVE—F VAN 50 QUANADSE . FEE
EDHBEREZUIORENNEREZEAIHECE BEISSCTHREFLE T #ovyFoy
EIERZ AT IL TZELY,

If the input/output impedance of the RF front end of the wireless device using the antenna is 50 @, the
antenna will work without circuitry for impedance matching. However, if the impedance is a value other than
50 Q or if the implementation of the device deviates significantly from the recommended mounting

conditions stated in this manual, a 7T —type and/or T—type matching circuit should be added accordingly.

T7AJL—3Y (Isolation)
RLRRBDT o TFTEEREETH5E. AIEETHNIE
18 DEIICERT HIBICEELTZEWN, TUT T DEEDEBERESSM(E, TENEFI—F
AN RNRRAVTUHERAL, BRARESNELLENISIITBEEL TS,
When mounting multiple antennas with the same frequency on the same board, if possible, mount them on
the orthogonal sides of the board as shown in Figure 18. If possible, a choke coil or bypass capacitor should

be inserted in the low—frequency—signal line near the antenna so that high—frequency signals do not overlap.

Antenna#1

9

/

Antenna#2 e

18: EiR E~DEHDOT o TFHEEH

Figure 18:Mounting multiple antennas on the same board
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