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1. Revision History

product NKCBTF-F02 Model SPP-R200lI
Rev. No. Rev. Issue Page | Designed Date
1.0 Appro. Issue - KC. NAM 2013.9.14
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2. Features & Applications

2.1 Features

This ceramic chip antenna is applied to 2.4 GHz ISM band
applications, i.e. Bluetooth. Zigbee, Wireless LAN, etc...

5 Bulk Ceramic
SHEA Al203(Alumina)
L=10+/- « L >
0.1
NK !‘I‘g |
oo | W=2+- wi | m NKCHT
0.1
(mm)
T=1.2+/- _
0.1 T 1
Weight | 97~100 mg
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3. Electrical Specifications

3-1.
* All item are measured in room temperature (24~26 ‘C).

* All item are measured at customer set condition.

No. ltems Typical Data
1 Frequency (MHz) 2400 ~2500
2 VSWR 31
3 | Total Gain (Peak/AVG.) [dBi] 3.91 / -3.53
4 Impedance 50 ohm
5 Polarization Linear
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3-2. VSWR (S11)of USER SET condition

[CHI] HEM SHE

I AR

2 1.2857

2 4493.960 688 MH=

*
. 4499 GHE CH1 Markers
| 1: Z.4951
Car 2408808 GH=z
3 2,284l
2.50680 GH=z
G ;
[
CHZ HMEM i L B e e ZEZTVOE & -B.S9180 ¢ 93966 pF 2 449,980 BEE MHz
Oel CHZ Markers
1: 28,414 @
Ca =31.08E o
3 2488868 GHz
22141.95 @
-12.205 &
2588868 GHz
T

START 2 BEE.BE8 AEE MHz

STOF 2 000.000 AEA MHz
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3—3. Radiation Patterns

Elevation 1

\Elevatinn 2

-~

Theta

Vertical Field of measured plane

Azimuth

Phi

Horizontal Field of measured plane

Gain(dBi)

Total Gain (Peak/Avg) [dBi] 3.91 / -3.53
, Peak 2.35
Azimuth H-pole AV P
, Peak 0.73
Elevation V-pole AVO 7 &7
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Summary | Multiple Frequency | Multiple Cut | D-Yiew i Reserved ]
B-PolH) | HiB=90) Et{p=0) Plot Data
Ho. [Freq). Eff.[%:] ||A'|.'u.[iIBi] Feak[dBi] |6[deqg] qpldea] (| Avg.[dBi] Peak[dBi] |@[deg] |BW]deg] || Avg.[dBi] [Peak[dBi] |6[deq] BW[c Polarization :
1 2400 s BEI| -6.41 146) ~30.00] 10000 -5.8a -1.36( 100.00 7c16 -509 -06a| 165.00 3t WB
2 2420 26 EIE|| 554 2.03| 30,00 10000 54T -1.16| 2a0.00 47 52 750 000 16500 9% :
Frequency :
3 2,430 2595|| -5E3 22| ~1500[ so0o0 548 -0.32| 2a0.00 4714 729 013| 165.00 ] 0 [GHz]
4 2450 el 23I| 565 235 -1500] 8500 -5 .56 -0.79( 230.00 4EBY B b 013 16500 &8¢
5 2500 23 E!Z'I 623 225) -30.00] 9000 -£.93 S1A6( 285.00 4t 87 B -058| 16500 9F
< b4
Graph Option
H-Cut (8=90) E1-Cut (9=0) E2-Cut (9=90) Styls
Gain [<Bi] T+ Gain [MBi] It Gain [<B1] -
“ Palar ¢ Rectangular
150 -B0 -G
165 ] 75 75 foom
RA301 -90 1% -3 | H-Cut | E1-Cut | E2-Cut
185 -105 Bl
210 -1z -120
Scale
Max :|3 Aool
o e ' pply
Phi [deq) Theta [d=20] Theta [deq] Min : W
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Summary | Multiple Frequency | Multiple Cut | D-Yiew i Resewved ]
ip-PokV)| Hi#=90) El{p=0} Plot Data
Ho. [Freq). Eff.[%:] ||A!u.[iIBi] Feak[dBi] |6[deqg] [qpldea] (| Avg.[dBi] Peak[dBi] |@[deqg] |BW]deg] || Avg.[dBi] Peak[dBi] |6[deq] [BW][c Palarization :
1 2400 14.5e|| £330 0s2| 145000 8500 4.0 -555| Bs00|  EE49| 1139 -348| 13000 :mm -
2 1420 15.1t|| -7.93 059 145.00[ @500 904 433 3500 6271 1085 -3.06( 130.00 -
Frequency :
3 1.430 1E.EE|| 278 0.63| 145.00[ @500 8589 -530f 55.00 6z15 1073 -3.03| 130.00 3 [GHz]
4 2450 1?.IZIE|| BT 073y 14500] 2000 876 -5.34( 300.00 9 32 A0 -382( 13000 1
5 L5060 15.IZIEI -£23 a0y 14500] 7500 9.3 -4.30( 300.00 50 1106 -3EF| 13000 1
\ L4
Graph Option
H-Cut (8=90) E1-Cut (9=0) E2-Cut (9=90) Stule
Gain [dEi] Y+ Gain [dBi] Gain [dBi] Y
i« Polar ¢ Rectangular
150 -B0 -R0
165 75 75 foom
R80T -30 -3 H-Cut | E1-Cut | E2-Cul
195 105 Ak
210 120 120
Scale
Max :|3 Aool
. 4 % pply
Phi [ded) Theta [d=2q0] Theta [deq] Mi l_
in: |40
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Summary | Multiple Frequency | Multiple Cut | D-Yiew i Resewved ]
PwrSun'| Hi8=00) El{ip=0} Plot Data
Ho. [Freq). Eff.[%:] ||A!u.[iIBi] Feak[dBi] |6[deqg] [qpldea] (| Avg.[dBi] Peak[dBi] |@[deqg] |BW]deg] || Avg.[dBi] Peak[dBi] |6[deq] [BW][c Palarization :
1 2,400 3?.35|| -427 3.23| 13000 8500 -4 42 -034| 9000 7EES 42 006| 17000 8¢ PoWr-Sum LJ
2 1420 42.1E|| IS 363) 13000[ 8500 -3.89 -052| 8500 TEAT -5g8 076| 16500 8¢ :
Frequency :
3 2430 43.E7|| -ZED 380) 13000[ 8500 =385 -0.16| 28500 7Ias -SET 053 16500 9¢ i [GHz]
4 2450 44.32'|| -z53 391y 13000] 8500 -4 06 024 28500 SC.04 556 073 16500 9¢
5 L5060 EB.BRI -4 J69) 130.00] 8500 Sk -0.06( 285.00 5256 -E03 0.25] 13000
4 b
Graph Option
H-Cut (8=90) E1-Cut (9=0) E2-Cut (9=90) Stule
Gain [dEi] Y+ Gain [dBi] Gain [dBi] Y
i« Polar ¢ Rectangular
150 -B0 -R0
185 5 ) 75 foom
%180 -30 -3 ¢ H-Cut | E1-Cut | E2-Cud
195 105 Ak
210 -120 -120
75 Scale
i - - Max :Id— A ........ |
i et g ‘Apply:
Phi [ded] Thets [d2d] Theta [ded] Min : IW
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Summany | Multiple Frequenzy | Multiple Cut | ID-View | Feseved ]
Zm dB dF 2m =
) so0GHz Pl | 2 430GHzZ y T Flat Dt
: Polarization :
-1250 -1250
1900 : 1800 Powr-Sum =
LWI 3350 f%%-?l 230
Frequency :
3450 3450
-4000 -40.00

2.4530GHz

2.900GHz

- Graph Opgtion
[~ AutoRotation
v View Phone
[T SphereMapping
I~ Interpolation

xe 4| l|

-acale

i Auto « User Defined

Max |t1
ly

App
il Min :
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4. Measurements Method & Conditions

The measurement of antenna performance is measurement of
gain, radiation pattern using ORBIT/FR apparatus in Anechoic
chamber and measurement of VSWR using Network analyzer.

4-1. The measurement of Frequency and VSWR

oOono
oono

O
O
O

NETHORK ANALYZE
9 [8753] o

1

As seen the above, network analyzer is set up for S11 measurement.

Measurement Method]

1
2. The measurement frequency range is to set up from 2 GHz to 3 GHz.
3 Perform S11 one port full calibration.

4

Measure the VSWR of three points of Bluetooth frequency range such
as 2.4 GHz, 2.45 GHz, and 2.5 GHz.

4-2. The measurement of Gain & Radiation Patterns

ooOon
ood
ooOono

NETWORK ANALY/ZER
[8753]

(9]

>
<
i
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[Measurement Method]

1.
2.

5.

As seen the above, network analyzer is to set up in Anechoic chamber.

As seen beneath, for the measurement planes as Azimuth, Elevation 1,

and Elevation 2, measure Gain data of vertical polarization and horizontal
polarization for each plane.

PCB Layout & Solder Pad size

5-1. Layout
(1) Top
RN L
(@) (@) (@] 6 (@] (@) O
2.1 o \/ o
1 ¥ 5 Soldering Pad o
* 0| o o o o o o ©
. . 10 |
Copper
(2) Bottom
0 o fo o) o) 0
3.11° Non—Copper ©
(@) O
_%[ o o o o o o |o
"
T
Unit : mm

tolerances : +/— 0.05
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5-2. Matching Circuits

|1

i :ll,
"N R 1

i
. a

R
i ¥

o

Tl
 ©

¥ ...!I'I‘-ll.tlj

i B
: -

Le
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5-3. SOLDERING CREAM AREA

IO.5: 0.5 0.5
1.5
Unit: mm

Soldering Cream®| H& 2
SMD € X E&(0HE A3

SH, 2%)0 Wet ¢2E 2

Solder Pad

1>

Soldering Cream
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5-4. Antenna position
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6. Ag pattern

\ TOP

Side1

Bottom

Side2

/. Marking View
/—nput Mark

— Product name ( No.)

[ . Ii ‘ c !E; Only TOP part
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8. Reflow Profile

Standard reflow condition(Pb—free)

8-1.

Temp( C)

L0
I+
L0
4
Al
o
£
D
—+
X7
a
D
a

Preheat 130~180

160~

25 -

90~180

Ol k2t peak temp

I

k=
=]

SMD &l &

2F & max 3 sec

: 340 ‘C / A2t
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9. Environmental Tests

No. ITEM TEST COND TEST REQU
High 1. Temp: +125+5TC 1. Within electric
1 | Temperature | 2. Time: 1000+24hrs spec(VSWR)
Resistance | 3. Measure Fc after left for 2. No visual
24hrs min. at room temp damage
1. Temp: —40+£57TC
Low 2. Time: 1000£24hrs 1. Within electric
2 | Temperature | 3. Measure Fc after left for spec(VSWR)
Resistance 48hrs min. at room temp 2. No visual
damage
1. 1cycle/step1:-40+3C,30min
Thermal step2:+125+3°C,30min | 1. Within electric
3 Shock 2. Number of cycle:30 spec(VSWR)
3. Measure after left for 48hrs 2. No visual
min. at room temp damage
1. Humidity:85%RH
2. Temp:+85+3TC 1. Within electric
4 Humidity 3. Time:1000+24hrs spec(VSWR)
4. Measure Fc after left for 48hrs | 2. No visual
min. at room temp damage
1. Applied force on SMD chip till
detached point from PCB. 1. No
mechanical
damage by
Adhesive forces applied
5 strength of ] on the right
termination > <_F 2.
] Strength(F)>5kgf
PCB N\
chip
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