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1.9 GHz Diversity Rx Antennas General Features and
Applications (W3038 / W3038A)

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm

Features
Omni directional radiation
Low profile
Compact size Wx L xH (3.2x1.6x 1.1 mm)
Low weight (33 mg)
Lead free materials
Fully SMD compatible
Lead free soldering compatible
Tape and reel packing
RoHS Compliant Product

Applications
PCS Rx
1.9 GHz Diversity RX

Electrical specifications @ +25 °C

Note: Electrical characteristics depend on test board (GP) size and antenna positioning on GP
and Ground Clearance area size.

1.9 GHz Diversity Rx W3038

Typical performance (Test board size 80 x 37 mm, PWB ground clearance area 4.00 x 4.25
mm, Position 1 on PWB , see page 10)

Frequency Range | Linear Max Gain Efficiency Return loss | |mpedance Operating
[MHz] [dBi] [%] / [dB] min. [dB] W Temperature [°C]
70/ -1. k
1 (peak) 0/ -1.55 (peak)
1881- 1930 0.5 (band edges) 50/ -3 -6 50 -40 to +85
) g (band edges)

1.9 GHz Diversity Rx W3038A

Typical performance (Test board size 80 x 37 mm, PWB ground clearance area 4.00 x 6.25
mm, Position 1 on PWB, see page 19)

Frequency Range | Linear Max Gain Efficiency Return loss | |mpedance Operating
[MHz] [dBi] [%] / [dB] min. [dB] W Temperature [°C]
-1
2 (peak) 80 / -1 (peak)
1881- 1930 1.5 (band edges) 70 / -1.55 -9 50 -40 to +85
) g (band edges)

Pulse Finland Oy
Takatie 6

90440 Kempele, Finland

Tel: +358 207 935 500
Fax: +358 207 935 501

Domicile: Kempele

Business ID: 1933992-8
firstnamelastname@pulseeng.com
www.pulseeng.com/antennas

i Pulse

& TICHMITIOL COMPAMY

© 2007. All Rights Regerved.


mailto:firstnamelastname@pulseeng.com
http://www.pulseeng.com/antennas

Application Note W3038 1.9 GHz

Diversity RX ceramic antenna. Confidential.

Preliminary (08/07)

1.9 GHz Diversity Rx Antennas Terminal Configuration

and

Dimensions (W3038 / W3038A)

Ground cleared under antenna, clearance area 4.00 x 4.25 mm / 6.25 mm.

T
N
Ag metal lization =
contact pad area (Zx) 4
"'.,_ A
b, -
kY —
L1
o 1
(1, 624,20 [::1__..
3,20a000 (1)
No. Terminal Name Terminal Dimensions
Feed / GND 0.62 x 1.36 mm
2 Feed / GND 0.62 x 1.36 mm
Antenna is symmetrical. Either of terminals 1 or 2 can be Feed / GND
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W3038 1.9 GHz Diversity Rx Antenna

Test board and typical performance data
PWB ground clearance area 4.00 x 4.25 mm
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W3038 1.9 GHz Diversity Rx Antenna PWB Layout
Specifications

Ground cleared under antenna, clearance area 4.00 X 4.25 mm

Matching and tuning component values depend on application and surrounding mechanics
/ materials.

Feed line should be designed to match 50 W characteristic impedance, depending on PWB
material and thickness.

Recommended test board layout for electrical characteristic measurement, test board
outline size 80 x 37 mm.

PWB layout for W3038 1.9 GHz Diversity Rx Antenna
Note: All dimensions are in metric system.

Matching Component
(optional shunt) -

Feed contact
Ground contact

Ground Area

Ground Via Hole
Ground area should be
o ® 7 surrounded with
\Ground Via Holes
'Feed line 50 Ohm
Any type of 50 Ohm feed line

F can be used. Inner layers on
G F feed line area need to designed
C B to give 50 Ohm characteristics to
feed line.
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Ground clearance area for W3038 1.9 GHz Diversity Rx Antenna
Ground clearance area (4,00 x 4,25 mm)
-~ 4
g -
; f [T
.'; ."‘-, (\!‘
.".r ..-'-. ~
|I||'l D D (':] :} - I:]'lII
| .:,f_—f—.f-'a '
" - _,.:—'—'—'-F'-.
All metallization L -
should be ". — =
removed from | Co © ©
all PWB layers on ] S
ground clearance - -
area (4,00 x 4,25 mm). DETAIL A

Opening in bottom/inner ground layers

— -
Ty
™
= oo © D
i o © °
9]
o 9
Y o (]
DETAIL B
Opening in other layers (no ground/ RF)
- - 6,51
- - D’m
= O
B
uwy
by o © o L- 4
i
o
‘oIS
' ] [ -
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PWB pad dimensions and antenna position for W3038 1.9 GHz Diversity
Rx Antenna
Pad dimensions in top copper
4
——
320 -
0180 - - K\
/ ol © \
g L — L‘:}'jl
D o0 2 = A
| |
Y G a : al | + ‘
Illll + //’(_'1 D ; l :
1O e 7 H
) wWmo|o OO0 O
NN 2N
< N|— O O oo~ N
DETAIL D
Antenna position on PWB layout
022 - S, 0.22
040 _' I, 040
ooy { N
S & X
oD I_.-’“ J/"\
|'|l ~ \lll

i

o~
/

\"l

|_.’__;

Antenna pads are
marked blue DETAIL E
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Typical Ground via hole placement in PWB layout for W3038 1.9 GHz
Diversity Rx Antenna

Egtﬁggﬁ /Distance
all via heles / bﬁtvfeel-r l
33'1 copper Ground Via holes /oA e g;;'f'
edge
shoguld 1.40 o =B Ebggcnle l%ﬁ uld
be 0,35 mm —» 0,35 - _ — S| »26 mm
Distance . N
between
all via holes / )
$hﬂuli:| be = | Al o Eg/_ ot
max 2 mm N|_~ —
& L
| i ] — = = !
1.37
DETAILF

Solder resist opening and paste stencil recommendations for W3038 1.9
GHz Diversity Rx Antenna

Solder resist opening

DETAIL G

Paste stencil recommendation

075 o _ . 075
005~ _ - 005

1,50
2,30
30
85
25
3,80

L l"u, 1 7

Paste stencil thickness
DETAILH  recommendation is 0.1 mm
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Recommended Antenna Position on PWB for W3038 1.9 GHz Diversity Rx
Antenna

Our test PWB size is 37 x 80 mm, other sized boards can be used depending on customer
device size (minimum 35 x 35 mm)

DO

Tested
position 1

Position 2
(Optional, minimum
distance from top corner
is 10 mm)

Position 3
(Optiona, minimum
distance from corner is
10 mm)
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W3038 1.9 GHz Diversity RX Antenna Test Set Up and
Measured Performance
Ground cleared under antenna, clearance area 4.00 X 4.25 mm
Typical Electrical Characteristics (T=25 °C)
Measured on the 80x37mm test board without matching circuit and in antenna position 1
on PWB layout, see page 10.
Typical Return Loss S11/ impedance
22 Aug 2007 12:01:46
22 Aug 2007 12:00:38 leH st1gMLU Fs 3611097 -6.9453% 11692 pF 1960.000 000 M Hz
@1"11PM G 5dB/REF O 1825048 1.960000000MHz 1.9GHZ DIVERSITY R
1.9 GHEZ DIVERSITY RX Bgm CHiMarkers
B'ém CHMarkers 1193430%00%25
. Ci z
Cor Y8085, o 2205050
3515008 195000 GHz
z
I L~ 1
i 1A
CENTERG0000000M Hz SPANB0OQ000000M Hz CENTER960.000 000 MHZz SPANS00.000 000 MHz
Typical free space efficiency and maximum gain
W3038 1.9 GHz Diversity RX W3038 1.9 GHz Diversity RX
0.00 4,00 -1,00
1,00 T 2007 4200 =
-1, 8 2,00 + o
2,00 _, E 1,00 + + -3,00 E‘
S 300 3 8 000 —HFFF+FF+FFFFF++F— 100 3
= = = -1,00 + o
i -4,00 ¥ S 200 L +-500 g
2 -2,
B -5,00 B 5 -3,00 + - 600 o
o 4 x £ ' 2
6,00 s -4,00 3:
' = 500 + T 700
-7.00 -6,00 -~ WL 8,00
8,00 O o0 50 1O 0 (O D O P A D O H O O
2P B P P AP AP S O
NESECESECENESECENES ISR RS
Freq [MHz
Freq [MHz] at ]
|—=—Rad Eff [%] —— Rad Eff [dB] | —=— Max Gain [dBi] —— Avg.Gain [dBi]|
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Typical Free Space Radiation Patterns

XZ-PLANE ZY-PLANE

— XX edng :xmm Ldng
— 1T

XY-PLANE

=01 [day

A Z+:q(Theta) =0°

[
X+:f (Phi) =0°
47
Y+: f (Phi)
=+90°
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W3038A 1.9 GHz Diversity Rx Antenna

PWB ground clearance area 4.00 x 6.25 mm

Pulse Finland O —
ulse Finland Oy _LPUIse

Takatie 6 Domicile: Kempele
90440 Kempele, Finland Business ID: 1933992-8 A TECHMITROL CDWPANY
Tel: +358 207 935 500 firstnamelastname@pulseeng.com

Fax: +358 207 935 501 www.pulseeng.com/antennas © 2007. All Rights Reserved.



mailto:firstnamelastname@pulseeng.com
http://www.pulseeng.com/antennas

Application Note W3038 1.9 GHz Diversity RX ceramic antenna. Confidential. Preliminary (08/07)
14

W3038A 1.9 GHz Diversity RX Antenna PWB Layout
Specifications

Ground cleared under antenna, clearance area 4.00 X 6.25 mm

Matching and tuning component values depend on application and surrounding mechanics
/ materials.

Feed line should be designed to match 50 W characteristic impedance, depending on PWB
material and thickness.

Recommended test board layout for electrical characteristic measurement, test board
outline size 80 x 37 mm.

PWB layout for W3038A 1.9 GHz Diversity Rx Antenna
Note: All dimensions are in metric system.

Matching Component Ground Area
(optional shunt) - A
W !

Feed contactn\ "

",
"y

Ground contact,,
kX .

—-Ground Via Hole
Ground area should be
surrounded with
Ground Yia Holes

|
‘Feed line 50 Ohm
Any type of 50 Ohm feed line

C can be used. Inner layers on
D F G feed line area need to designed
to give 50 Ohm characteristics
to feed line.
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Ground clearance area for W3038A 1.9 GHz Diversity Rx Antenna

4

Ground clearance area (4,00 x 6,25 mm)

-t L
.-"-f_‘_\_\-\__\_hﬂ'"
e e
ol .
~0
; O O O 5
|II.'.I
o
I|
0
I|
II". ':' :|
[——
4 - -
DETAIL A

| metallization
should be

removed from

all PWB layers on
ground clearance

. area (4,00 x 6,25 mm).

Opening in bottom/inner ground layers

6,25

Y

Opening in other layers (no ground/ RF)

oo - . 6,51
< = Pl 0,40
~ S . -
Y E .
b SR GRS RS
\
| o O O
[
I|
! o O
DETAILC
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PWB pad dimensions and antenna position for W3038A 1.9 GHz Diversity

Rx Antenna

Pad dimensions in top copper

4

-
3,20 e
- -~
080 - ,x
./ \‘\-\.
0|l@ O] D N
Iy \
O e )
! S ___.'H—J—".a-"'
r Vs
III|F ; ] I_ -"ﬁ i L& | * t '
“ * ) [ 1O / +
Wy wa| i O || OO W
N~ = AR R =i ]
SO = | — oo — |
DETAIL D
Antenna position on PWB layout
T 0.40
. . Ny 0.40
o e [/
b |
|I .’
| |
v C
i i
— LYY 02
Antenna pads 0,22
are marked blue -
DETAIL E
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Typical Ground via hole placement in PWB layout for W3038A 1.9 GHz
Diversity Rx Antenna

Distance between
all via holes
and copper edge

Ground Yia holes

.'I.
i
’

J

should be 0,35 mm 1,40 2
e mme— E f\l
Distance 10.35 e e
between
all via holes | Ly
should be / i SSE e e
max 1,50 mm |
4
f

=8k

=

3&%
W

=
L

‘Distance

/

between
all via holes
and copper

edge should
be 0,26 mm

DETAIL F

Solder resist opening and paste stencil recommendations for W3038A 1.9
GHz Diversity Rx Antenna

Pulse Finland Oy
Takatie 6
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Solder resist opening 4
- - 3’ ‘| 5
P M B 0,85

1,70
4,20

DETAIL G

Paste stencil recommendation

Paste stencil

thickness 0.75 = B ggg
recommendation >f2 -0,
is 0,1 mm 05 ] T . 8|k x 8
f/ N = | =F | Wy WD
3| i
u._? 2 / 5 Lo
[ o)
l ]
- I'. ||: Y 7
Y | 1 7 1
i, g
DETAILH
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Recommended antenna position on PWB for W3038A 1.9 GHz Diversity Rx
Antenna

Our test PWB size is 37 x 80 mm, other sized boards can be used depending on customer
device size (minimum 35 x 35 mm)

™

Tested
position 1

Position 2
(Optional, minimum
distance from top
corner is 10 mm)

Position 3
(Optional, minimum

distance from corner is
10 mm)
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W3038A 1.9 GHz Diversity Rx Antenna Test Set Up and
Measured Performance

Ground cleared under antenna, clearance area 4.00 X 6.25 mm

Typical Electrical Characteristics (T=25 °C)

Measured on the 80 x 37mm test board with matching circuit (1.2 pF shunt capacitor) and in
antenna position 1 on PWB layout, see page 18.

Typical Return Loss S11/ impedance

22 Aug 2007 11:58:16

leH18118-M-06—5dB/-REF OB 3-19 253681966 MHz & . . 2Aug2007 11:59:52
19 GHlz DIVERSI TY|RX 1S11&MLU FS 3:55957"% -8 0479 pF 1960000 000 MHz
19GHZ DIVERSITY
PRm CHMarkers BEM CHMarkers
T 1701098
1 3:538%k%, N
- Lt o prry
X 2 27.0628
z 1é§50§8§m
1 | L
Al
CENTHR60000000MHz SPANB00000000M Hz CENTER960 000 000 MHZz SPAN800.000 000 M Hz
Typical free space efficiency and maximum gain
W3038A 1.9 GHz Diversity RX W3038A 1.9 GHz Diversity RX
90 % 0,00 4,00 -1,00
3,00 +
% T T - = - 2,00 =
80 % 1,00 = 200 - =
_ 70% + + 2,00 _, S 100+ + 300 =
O\o 0, —+ 4 % c O’OO Il Il Il Il Il Il Il Il Il Il Il Il Il <
: 60 A) '3,00 — E y 1 T T T T T T T T T T T T 1 _4’00 E
i 50% T + -4,00 & © -1,00 500 ©
[ T I
T 40% -+ 500 g g -2.00 2
S b £ -3,00 1 -+ -6,00 3
30 % + + -6,00 = 400+ e
3 - + -7,00 <
20 % + + 7,00 < 500 1 '
10% +—+——F—+—+—++—+++++++++ 800 -6,00 - -8,00
D 10 5 (O (B (O B (DDA ND D B O O O 19 D 1O DD 9 D DA AD O D O O
5 0 0D o o> 2 20 0 "N A PR D D D P e T A S e A S S AN AN T S
NSNS NN I N N IS NSO ORI RN DRI NI D R DRI DS
Freq [MHz] Freq [MHz]
|~ Rad Eff [%] —— Rad Eff [dB] | —=— Max Gain [dBi] —— Avg.Gain [dBi]]

Pulse Finland Oy
Takatie 6

90440 Kempele, Finland
Tel: +358 207 935 500
Fax: +358 207 935 501

Domicile: Kempele ﬂ PUISE
Business ID: 1933992-8 = W TICHHITLOL COMKPAMY
firstnamelastname@pulseeng.com

Www.pulseeng.com/antennas © 2007. All Rights Reserved.



mailto:firstnamelastname@pulseeng.com
http://www.pulseeng.com/antennas

Application Note W3038 1.9 GHz Diversity RX ceramic antenna. Confidential. Preliminary (08/07)

20

Typical Free Space Radiation Patterns

XZ-PLANE ZY-PLANE

XY-PLANE
A Z+: q(Thetg) =0°

4
X+: f (Phi)=0°
<
Y+ f (Phi)
=+90°
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Diversity Rx Antenna Packing (W3038 / W3038A)

General

Tape and reel packing is used. Carrier tape, reel and box dimensions are presented in
following pictures.

Carrier tape
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Block orientation

Antenna soldering pads facing down to the bottom of the carrier tape.

TOP SURFACE OF THE ANTENNA

TOP VIEW OF THE CARRIER TAPE
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Packing form

REEL LABEL INFORMATION
- TRACEABILITY

- QUANTITY

- PRODUCT CODE

@IEDmm

Q

2000 PCS/REEL

LARRIER TAPE HBS-00125
width=8,00 depth=1,22
COVER TAPE HBS-00126
width=5, 60

LENGTH OF TAPE:

- Leader section: min 350 mm before
component section

- Trailer section: min &G mm after
component section

Empty part cavities af leader and trailer
section of the tape must be sealed with
top cover tape.

BOX HB5-00728 1 pes
| 1B2%182x%132 |
- LABEL 1 pcs/BOX
REEL Ha%-00127 10 pcs
| |D180, W12
- REEL LABEL 1 pes/REEL
MATER AL
HANDL INGS
RATID [CRWN D305A7 PeHalH
DGNE R i
& =@ Ci ]
== LPPRD £
FRODUCT APPRD BY D
H30-0YB05 C
[DENDHINATI ON :
PACKING FDRM__ VERSLON MOD/DATE/NAHE
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Diversity Rx Antenna Mechanical Outline (W3038 /
W3038A)
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Contact Information

For More Information, please contact:

Pulse Finland Oy

Takatie 6

Fin-90440 Kempele

Finland

Tel. +358 207 935 500

Fax +358 207 935 501 (sales)

Domicile: Kempele

Business ID: 1933992-8
firstnamesurname@pulseeng.com
www. pulseeng.com/antennas

Pulse World Wide Headquarters
12220 World Trade Drive

San Diego, CA 92128

U.S.A

Tel. +1 858 674 8100
Fax +1 858 674 826
www. pulseeng.com

This is a “Preliminary” product application notes. Products mentioned on this application notes are in
development and in the process of being qualified. These products are not fully released nor are they in
production. Features, specifications and performance of products offered are subject to change without notice.
Other brand and product names mentioned herein may be products and/or registered trademarks of their
respective ones. For current info on this product, please contact the Pulse San Diego office.

© Copyright, 2007. Pulse Finland Qy. All rights reserved.
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