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2. Feature And Applications

This PCB antenna is applied to 2.4/5 GHz wifi band applications
3. CODE NO.

CODE NO.:
CUSTOMER PART NO. :

4. TEST METHOD

z”/ Topantenna

e

Side antenna

4.1 Test Method of Production

In mass production it is not practical to use the handset supplied by customer. Pincraft will design a
production test fixture for use on the processes that require electrical testing. The results of the test fixture
will be correlated to the results obtained on the customer handset.
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4.2 The measurement of Frequency and VSWR
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<Measurement Method>

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

2) The measurement frequency range is to set up from 1.5 GHz to 6.5 GHz.
3) Perform S11 one port full calibration.

4) Measure the VSRW of Wifi frequency range.

4.3 The measurement of Gain and Radiation Patterns

PAGE 6 OF 25
Confidential and Proprietary pincra

engineering



pincraft

ngmeermg

Revision: A

ANTENNA Approval Sheet

Part No: APDR-600WT, APDR-600WS

ooO
ooo
ooo

1

[8753]

/\ /\ /\/\ /\ a JETIORK ANALYZER
, ' _ i - :
; : ; g :

: R i
]
T T TE LR T T IR T EE R FIEEF i T EiE i TE L ErT FEE IR AT REiTit]

<Measurement Method>

1) As seen the above, network analyzer is to set up in Anechoic chamber.
2) As seen the beneath, for the measurement planes as Azimuth, Elevation1, and Elevation2,
measure Gain data of vertical polarization and horizontal polarization for each plane.
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-90° L 90° P4
P4 g -90° |
ne 180° 180°
(AZIMUTH PLANE) (ELEVATION1 PLANE)  (ELEVATION2 PLANE)

4.4 Test Jig VSWR

The antenna is tested while mounted on the test jig. Test fixture should be positioned at a distance of 20Cm
away from network analyzer at least.

"VSWR deviation can be occurred by the variation of N/A(network analyzer), RF Jig and so on, therefore
each Markers(frequency) on the VSWR should be adjusted by the value of the Master sample."
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5. ELECTRICAL SPECIFICATIONS
5.1 FREQUENCY BAND
2.4~2.5 GHz/ 5.1~5.9GHz WIFI
5.2 TEST SPEC ON SET
* All items are measured in room temperature (25C).
* All items are measured at customer set condition.
5.2.1 Top Antenna
F’eq“‘:)“cy(se 2400MHz 2500MHz 5150MHz 5850MHz
SET V.S.W.R 1.3%0.3 3.8%0.3 1.2%0.3 1.4%0.3
3D Gain -1120.5 -12.2+0.5 -6.4£0.5 -5.90.5
average
Impedance 50Q
5.2.2 Side Antenna
F’eq“‘:)“cy(se 2400MHz 2500MHz 5150MHz 5850MHz
SET V.S.W.R 3.1%0.3 1.2%0.3 1.2%0.3 2.1%0.3
3D Gain -9.5£0.5 -8.2£0.5 -5.6£0.5 -6.9£0.5
average
Impedance 50Q
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5.3 VSWR data (S11 of SET condition)

5.3.1 Top Antenna VSWR

Trl 511 SWR 1.000/ Ref 1.000 [F1 M]
Tr3 511 SWR 1.000/ Ref 1.000 [F1]
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5.3.2 Side Antenna VSWR

P 511 SWR 1,000/ Ref 1.000 [F1 M]
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5.4 VSWR data (S11 of JIG condition)

5.4.1 Top Antenna VSWR & Data

PR S11 swR 1.000/ Ref 1.000 [FL K]
Tr3 511 SWR 1.000f R%‘ 1.000 [F1 D&M]
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10,00 |2 =2.9200000 @Mz 1.9945 E 4 E
3 5.3000000 GHz 1.5F03
2,000 |4 & EE0A00aGHz 20052
z.oon |5 5-H500000 GHz  2.4046
7.000
& .000
E.000
4,000
3.000 1
2.000
E il
1,000 r = + |
5.4.2 Side Antenna VSWR & Data
VI 511 SWR 1.000/ Ref 1.000 [FL M] A
Trd 511 SWR 1.000¢ Ref 1.000 [F1 D&M] %
11.000 = Z.750000g fHz  2.z2809 [ i
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5.5 3D Gain & Radiation Patterns
5.5.1 Top Antenna 3D Gain

Antenna Pattern & Gain Report

Manufacturer Company Name

Model Name Filename

Tester Hame Airlink

Test Date 2015-06-24 2= 4:24:28 Photo

IF BV 100 Hz

Port Power 0.00 dBm

Meas Step 15°

Efficiency Average Gain Max Gain Max Position Directivity
Ver Hor Total Ver Hor Total

2400.000000 MHz] 79% 14.3dBi | 13.4dBi -11.0dBi|| 73dBi | 78dBi | 55dBi Theta15/Pie195 5.50 dB
2425.000000 MHz] 7.9% -14.7 dBi | -13.5dBi } -11.0dBi| 7.0dBi | -7.8dBi | -5.6 dBi Theta15/Pie195 5.38 dB
2450.000000 MHz| 77% -14.6dBi | -13.8dBi; 111 dBi|| -6.7dBi | -7.7dBi | -5.7 dBi Theta30/Pie150 5.46 dB
2475.000000 MHz| 71% 4.7 dBi | 144 dBi | -11.5dBi| 69dBi | -8.0dBi | 5.0dBi Theta75/Pie165 5.52 dB
2500.000000 MHz| 6.1% -15.2dBi | 152 dBi -12.2dBi| 7.9dBi | 8.54dBi | 5.6 dBi Theta75/Pie165 5.62 dB
5150.000000 MHz] 23.0 % B5dBi | -10.5dBi: 64dBi | 441dBi | 15dBi | 0.6dBi Theta15/Pie120 £.95dB
5250.000000 MHz| 23.5% 8.5dBi | 10.2dBi | 63dBi | 0.7dBi | 1.3dBi | 0.7 dBi Theta15/Pie270 7.02 dB
5250.000000 MHz| 25.0 % -5.1dBi | 10.24dBi | -6.0dBi | 0.6dBi | -0.9dBi | 1.7 dBi Theta15/Pie105 7.72dB
5470.000000 MHz] 27.0 % 7.7dBi | 10.0dBi| -57dBi | 0.1dBi | 02dBi | 2.1dBi Theta15/Pie105 7.82dB
5600.000000 MHz| 16.1 % -9.8dBi | -12.5dBi: -79dBi || 1.9dBi ;: -32dBi | -0.6dBi Theta15/Pie270 7.23dB
5725.000000 MHz| 16.9 % -9.8dBi | 11.94dBi| 7.7dBi | -21dBi | -3.4dBi | -1.24dBi Theta15/Pieg0 £.52 dB
5200.000000 MHz| 229 % -5.6dBi | -10.4dBi | 64dBi | 1.4dBi | -1.8dBi | 0.5dBi Theta15/Pie105 £.90 dB
5850.000000 MHz] 26.0 % 54dBi | -3.8dBi | -59dBi || -05dBi | -1.3dBi | 1.1dBi Theta15/Pie105 £.93 dB
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5.5.2 Side Antenna 3D Gain

Antenna Pattern & Gain Report

Manufacturer Company Name
Model Hame Filename
Tester Hame Airlink
Test Date 2015-06-24 2= 4:59:42 Photo
IF BWW 100 Hz
Port Power 0.00 dBm
Meas Step 15°
Efficiency SR M Cen Max Position Directivity
| _ _ WVer Hor Total Ver Hor Total
2400.000000 MHz 11.3 % -11.5dBi{ -13.8dBi{ -9.5dBi | 4.8dBi | -5.9dBi | -4.6 dBi Theta105/Pied5 4.80 dB
2425.000000 MHz 13.0 % 40.8dBii-13.3dBi | -3.9dBi | -44dBi | -5.5dBi | -4.1 dBi Theta105/Pied5 4.74 dB
2450.000000 MHz 15.4 % -10.0dBi | -12.7dBii -8.1dBi || -2.9dBi | -5.1dBi | -3.6 dBi Theta105/Pied5 4.50 dB
2475.000000 MHz 14.9 % 40.1dBii129dBi| 3.3dBi | 42dBi | -5.44dBi | -4.04dBi Theta150/Pieg0 4.30 dB
2500.000000 MHz 15.1 % -10.1dBi | -12.8dBi{ -8.2dBi || 4.1dBi | -5.5dBi { -3.8 dBi Theta105/Pie20 4.41 dB
5150.000000 MHz 216 % 91dBi | 81dBi | -56dBi | 1.9dBi | -1.9dBi | -0.4dBi Theta135/Pie165 5.16 dB
5250.000000 MHz 26.5 % -5.7dBi | -8.8dBi : -5.7dBi | -22dBi ; -2.0dBi { -0.6 dBi Theta30/Pie150 5.16 dB
5250.000000 MHz 26.0 % B.6dBi | 9.1dBi | -5.34dBi || 21dBi | -1.6dBi | -0.4dBi Theta30/Pie150 5.46 dB
5470.000000 MHz 26.1 % -5.8dBi | -8.9dBi | -583dBi | -29dBi | -0.5dBi { -0.4 dBi Theta165/Pie105 5.44 dB
5600.000000 MHz 217 % -9.6dBi | 9.7dBi | 6.6dBi | 27dBi | -1.5dBi | -1.2dBi Theta30/Pie120 5.46 dB
5725.000000 MHz 204 % 40.7dBii -9.2dBi | -59dBi || -3.7dBi | -1.8dBi | -0.5dBi Theta30/Pie120 6.37 dB
52800.000000 MHz 18.1 % -11.5dBi| -8.2dBi | -T.2dBi | -2.9dBi | -22dBi { -1.6 dBi Theta20/Pie105 5.64 dB
5850.000000 MHz 203 % 41.4dBii 8.9dBi | 59dBi | -39dBi | -21dBi | 1.2 dBi Theta30/Pie120 573 dB
A 4 4
2400 200000 MHZ mamm 2500 000000 Mr2
D% o s it o 30 . o S e .
o 1
0| i 4 4
"
., “ ) ;
ik Gane- 63

$150 000000 MHZ
Peak Gam: 0 438
g ain: 56481
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5.6 2D Radiation Patterns

5.6.1 Top Antenna 2D

(a) Azimuth plane (H-plane)

Total (V+H) 10 ——2400.000000 MHz
Polar Chart ——2425.000000 MHz

2450.000000 MHz

2475.000000 MHz
——2500.000000 MHz
——5150.000000 MHz
——5250.000000 MHz
——5350.000000 MHz
——5470.000000 MHz

5600.000000 MHz
5725.000000 MHz
5800.000000 MHz
5850.000000 MHz

270 2

240

(b) Elevation plane (E1)

Total (V+H) ) 10 ——2400.000000 MHz
Polar Chart 330 30 ——2425.000000 MHz
2450.000000 MHz

2475.000000 MHz
——2500.000000 MHz
——5150.000000 MHz
——5250.000000 MHz
—5350.000000 MHz
——5470.000000 MHz

5600.000000 MHz

5725.000000 MHz

5800.000000 MHz

5850.000000 MHz

90

180
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(c) Elevation plane (E2)

Total (V+H) 10 : ——2400.000000 MHz
Polar Chart ——2425.000000 MHz
2450.000000 MHz

2475.000000 MHz
——2500.000000 MHz
—5150.000000 MHz
——5250.000000 MHz
——5350.000000 MHz
——5470.000000 MHz

5600.000000 MHz

5725.000000 MHz

5800.000000 MHz

5850.000000 MHz

90

5.6.2 Side Antenna 2D

(a) Azimuth plane (H-plane)

Total (V+H) 10 ——2400.000000 MHz
Polar Chart ——2425.000000 MHz
2450.000000 MHz
2475.000000 MHz
——2500.000000 MHz

—5150.000000 MHz
——5250.000000 MHz
—5350.000000 MHz
——5470.000000 MHz
5600.000000 MHz
5725.000000 MHz
5800.000000 MHz
5850.000000 MHz

90

270

240
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(b) Elevation plane (E1)

Total (V+H)
Polar Chart

300

270

——2400.000000 MHz
——2425.000000 MHz
2450.000000 MHz
2475.000000 MHz
——2500.000000 MHz
——5150.000000 MHz
——5250.000000 MHz
—5350.000000 MHz
——5470.000000 MHz
5600.000000 MHz
5725.000000 MHz

a0 5800.000000 MHz

240

5850.000000 MHz

(c) Elevation plane (E2)

Total (V+H)
Polar Chart

——2400.000000 MHz
——2425.000000 MHz
2450.000000 MHz
2475.000000 MHz
——2500.000000 MHz
——5150.000000 MHz
——5250.000000 MHz
—5350.000000 MHz
——5470.000000 MHz
5600.000000 MHz
5725.000000 MHz

90 5800.000000 MHz

270 |

240

180

5850.000000 MHz
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6.2 Side Antenna Dimensions.
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7. Antenna Image.

7.1 Top Antenna Image

7.2. Side Antenna Image
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8. Coaxial Micro-Plug

The Gigalane's Coaxial Micro-Plugs (CMP) and Receptacles (CMJ)
are specially designed for Space Reduction on Circuit Boards and for
Vertical Mounting on RF Boards. They have the excellent RF performance
on the right angle transitions up to 6 GHz.

cmP&cvl  ®

Features

»* DC to 6 GHz (VSWR <1.5 Max )

= Cable assembly of 0.81mm, 1.13mm, 1.30mm, 1.37mm
= Cable Mated heights of 1.80 mm and 2.50 mm

= Connector Mated heights of 1.25mmand 1.3 mm

= Fully compatible with Hirose U.FL and |-PEX MHF series

= Yerical mounting on receptacle (SMT)
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ANTENNA Approval Sheet

Revision: A

Part No: APDR-600WT, APDR-600WS

Meted height & Dimensions

LCMP XCMP
o
H L
204020 5.9+030
1442020 53030
0952015 4154015
C74x0.10 403015
CMP Cable Assembly
Plug Type | Mating Height | )~ 1.37mm
CMP 25mm o
CMP 1.Bmm Q
UChP 1.2mm o 0
color | BBLWR WAL BW.G G B.G
*t color - B (Black) f W (White) / G (Gray] / BL (Blue] / B (Red)

Plugs Caution

% Do not apply an excessive 1N Max.
load to the cable after the T
connectors are mated. CMP25-113 1
Please refer to the “ il o
permissible load right. = e
Raﬁ;cle L
CMU-500

e

1N Max.

Confidential and Proprietary
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W Single-Ended Cable Assembly

LI T T T

Cased) Single Type ]
LLmm] i lalble

CMP25(G)-G113-150mm(a/b/¢c)
@ @ 0@ ® ®

SraramE

@ : Plug Type @ = Plug Height (3 : Cable Color () : Cable Select
- CMP25,18 = 25{G) : 2.5mm {CMP only) = W - White = 081 (Dia : 0.81 mm)
= 18{G) - 1.Brmm (CMP only) =G Gray =113 (Dia : 1.12 mm)

= B : Black = 120 (Dia : 1.30 mm)
= BL : Blue = 137 (Dia : 1.37 mm}

(8 : Cable Length (&) : Strip Condition

» Customized « Ground/Insulator/Signal

« Min. Length - 3dmm | = Length Unit : mm

Product Specifications

Item Specifications Conditions
Impedance 50 ohm £ 2 TDR Measurement
Insulation .
PR 500 MO min. 100¥ DC

CMP25(G)-G113-CMP25(G)-100mm

CMP25(G)-G120-CMP25(G)-100mm

VSWR CMP25(G)-B137-CMP25(G)-100mm 1
up to & GHz
CMP18{G)-W081-CMP18{G)-100mm
CMP18{G)-G113-CMP18(G)}-100mm
Un-mating Force | CMP25, CMP18 & M min. e mee by
a push-pull gauge
Contact Resistance
Durability Center - 20 m Ohms max. 30 cycle

Outer : 10 m Ohms max.

+ Mo damage, cracks or parts dislocation

+ Insulation resistance 100M Ohms min
{high humidity condition)

« Insulation resistance 500M Ohms min

96 hours (40 T)

{Steady State) humidity : 95%

(dry condition)
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Performance - 1

S-parameter
O n
e T
i) 1
2 — e
cons # \ o
£ r i 1 .'r ! L 3
i X .'II | 'III
P s J.'"' W f L 5
=] v 5
ol oLy 13 1% 25 ER 1] B L] 54 ]
CMP25(G)-G113-CMP25(G)-100mm Fregquancy[GHz)
» Frequency : 0.1 ~ 6 GHz
» Test Equipment : E5071C
= Test Configuration : full 2-port calibration
» Cable Length : 100 mm
Performance - 1
B Test Configuration
S-parameter
B = =11t e o
e e e B
10 |,.| T T I.|'.'.' ol " V.V R
= ik P
2 Vi, ik b [ L 3
.’/. - \" 7 1 7 I"_.'I
=) l.r'f ‘I"'.l |ll | { In' ' 3
N
=) JI' LW 4
-5 ]
i 0.7 3 19 25 31 ik 42 43 54 ED
Freguency|GHz]
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9. EGIZ AL HIAE

9.1 E5tAAL 24|

9.1.1 Top Antenna

Frequency(set) 2770 MHz 2920 MHz 5300 MHz 5650 MHz 5850 MHz
SET V.S.W.R 1.8%+0.3 20+0.3 1.9%0.3 20+0.3 24+0.3
Impedance 50Q

9.1.2 Side Antenna

Frequency(set) 2750 MHz 2880 MHz 5230 MHz 5550 MHz 5670 MHz
SET V.S.W.R 22%0.3 1.8%£0.3 1.4%0.3 21%0.3 20%0.3
Impedance 50Q
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9.2 Top Antenna VSWR Data

pincraft engineering

RF parameter CPK test Report
Customer: DRTECH
Part Name: F600 Revision No.: Insp.By:
Part No.: Date:2015-07-15 Eat No.:
Material: Dim. NO: Cavity No.: /
Frequency(MHz) 2.77Ghz 2.92Ghz 5.30 Ghz 5.65 Ghz 5.85 Ghz
VSWR 1.87 2.01 1.98 2.05 2.45
Upper tolerance : 0.30 0.30 0.30 0.30 0.30
Lower tolerance : 0.30 0.30 0.30 0.30 0.30
USL: 2.17 2.31 2.28 2.35 2.75
LSL: 1.57 1.71 1.68 1.75 2.15
Insp.Equi. VNA
MEAS. NUM Fact Data Fact Data Fact Data Fact Data Fact Data
1 1.97 2.03 1.86 2.06 2.31
2 1.90 2.04 1.89 2.05 2.40
3 1.80 2.01 2.01 2.26 2.45
4 1.85 2.01 2.05 1.97 2.55
5 1.75 1.94 1.95 2.04 2.45
6 1.94 1.95 1.99 1.96 2.42
7 1.78 2.00 2.04 2.12 2.49
8 1.95 2.07 2.13 2.05 2.58
9 1.91 2.04 2.04 1.94 2.50
10 1.81 2.02 1.86 2.01 2.38
MAX 1.97 2.07 2.13 2.26 2.58
MIN 1.75 1.94 1.86 1.94 2.31
MEAN 1.87 2.01 1.98 2.05 2.45
STDEV 0.08 0.04 0.09 0.09 0.08
CP 1.28 2.49 1.11 1.08 1.24
CPK1 1.30 2.48 1.10 1.09 1.22
cpk2 1.26 2.50 1.12 1.07 1.25
cpk 1.26 2.48 1.10 1.07 1.22
Checked by: Prepared by:
9.3 Side Antenna VSWR Data
plncraft engineering
RF parameter CPK test Report
Customer: DRTECH
Part Name: F600 Revision No.: Insp.By:
Part No.: Date:2015-07-15 Eat No.:
Material: Dim. NO: Cavity No.: /
Frequency(MHz) 2.75Ghz 2.88Ghz 5.23 Ghz 5.55 Ghz 5.67 Ghz
VSWR 2.22 1.86 1.49 2.13 2.00
Upper tolerance : 0.30 0.30 0.30 0.30 0.30
Lower tolerance : 0.30 0.30 0.30 0.30 0.30
USL: 2.52 2.16 1.79 2.43 2.30
LSL: 1.92 1.56 1.19 1.83 1.70
Insp.Equi. VNA
MEAS. NUM Fact Data Fact Data Fact Data Fact Data Fact Data
1 2.37 1.92 1.48 2.12 2.09
2 2.27 1.92 1.65 2.05 2.22
3 2.24 1.92 1.46 2.10 1.96
4 2.27 1.72 1.34 2.21 1.89
5 2.22 1.94 1.47 2.09 1.99
[ 2.22 1.81 1.53 2.19 1.95
7 2.15 1.97 1.44 2.17 1.98
8 2.08 1.87 1.58 2.10 2.06
9 2.28 1.84 1.51 2.14 2.01
10 2.09 1.71 1.43 2.17 1.85
MAX 2.37 1.97 1.65 2.21 2.22
MIN 2.08 1.71 1.34 2.05 1.85
MEAN 2.22 1.86 1.49 2.13 2.00
STDEV 0.09 0.09 0.09 0.05 0.11
CP 1.11 1.10 1.17 1.98 0.95
CPK1 1.11 1.09 1.17 1.95 0.95
cpk2 1.11 1.11 1.17 2.00 0.95
cpk 1.11 1.09 1.17 1.95 0.95
Checked by: Prepared by:
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10. PACKAGING

PINCRAFT ENGINEERING Inc.
Packing Spec.

Customer: DR TECH ||:‘ aject: FBOQ Numbe: - | Iszued:
Numbe Pert namo SDCC Qty
Packing FF tray H50%370# ] 3nm/ caze | 30/900 S——
dimmsian draw | ] L g
BOE 565% 385434 0mm 1/900
VINYL G004 00% | 4mm 1,/900
1. Prepara the packaging matarsl I the work placa, e et |

2, Paskaglae, one ol 1 PCS, 30 POSIry, irsy 150° saggesed slasked,

| |
each group of S00PCS, : Cerrpany Hass Flreeaft ExgloeesIng loe. :
. . 3 1 st pach, 3 total of 300 PGS, Ater i box. whn transoarent taps seslhy, | — — |
lenrnlisn Fy ) h . | Produzis Mama FEOD (AN |
ten 4. Tee gt place sach ey ased I pasls the el label. i i
&, Reques| packaging before cpemllon, be sue o careful ly mesdew each |ayer iry produds, 1 Pincra Cods - |
Prawent shlpmant shottage walgne I DA TECH Coda - I
lags [ T T |
| |
: Producleg dute ___year ___morth ___den :
| |
I Aention: e el gaieal CAMRNLES I
| . |
| |
1. Operator should wear gloves, L____ e ____}
Pinis 2, Mote that the number of packing, not more loaded and less loaded,
o Manilsza box shall be marked (|2, upper [eft slde of the caron |abeled
answios | green ‘mantlssa’ 1ags 1o dlsingulsh,)
3, Cartons can not be stacked too hlgh {ihree or less) toprevent stress
deformallon,
Pallet Size: BOY size:

)
o
)

e e
L BEEEEE | = |

hGb 2 s 2
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