10. WLAN Operational Description

Within USA:

o WiFi 2.4 GHz 802.11 (b/g/n)
Wi-Fi 5.0 GHz 802.11(a/n) (HT20,HT40)
Wi-Fi Direct(2.4GHz and 5.8GHz only)
Mobile Hotspot(2.4GHz & 5.8GHz only)

This device is capable of operating in 802.11a/n mode. For 802.11a/n devices operating in the
frequency range of 5.15 - 5.25 GHz, they are restricted for indoor operations to reduce any
potential harmful interference for Mobile Satellite Services (MSS) in the US. WIFI Access Points
that are capable of allowing your device to operate in 802.11a/n mode (5.15 - 5.25 GHz band) are
optimized for indoor use only. If your WIFI network is capable of operating in this mode, please
restrict your WIFI use indoors to not violate federal regulations to protect Mobile Satellite Services.



The GT-19158V supports the following frequency ranges and is only client device in 5GHz bands.

The following table lists the actual channel/frequency plan for the 2.4GHz and 5GHz operation in USA.

This device only supports Active scanning on non-DFS frequencies.
WLAN: 2412-2462 MHz. 5745 — 5825MHz
UNII: 5180 — 5240MHz, 5260 — 5320MHz, 5500 — 5700MHz

- 2.4 GHZ 20MHz BW

Channel | Freq.(MHz) | Scanning | Channel | Freq.(MHz) | Scanning
1 2412 Active 7 2442 Active
2 2417 Active 8 2447 Active
3 2422 Active 9 2452 Active
4 2427 Active 10 2457 Active
5 2432 Active 11 2462 Active
6 2437 Active
- 5 GHZ 20MHz BW
Channel (llz\/rIquz.) Scanning | Channel (i/rleH(;) Scanning | Channel (i/rleH(;) Scanning
36 5180 Active 64 5320 Passive 136 5680 Passive
40 5200 Active 100 5500 Passive 140 5700 Passive
44 5220 Active 104 5520 Passive 149 5745 Active
48 5240 Active 108 5540 Passive 153 5765 Active
52 5260 Passive 112 5560 Passive 157 5785 Active
56 5280 Passive 116 5580 Passive 161 5805 Active
60 5300 Passive 132 5660 Passive 165 5825 Active
- 5 GHZ40MHz BW
Channel (i/rlquZ') Scanning | Channel &ﬁ% Scanning
38 5190 Active 110 5550 Passive
46 5230 Active 134 5670 Passive
54 5270 Passive 151 5755 Active
62 5310 Passive 159 5795 Active
102 5510 Passive




Ad-hoc or peer-to-peer modes are not supported operating in the UNII DFS bands(Band 2 and 3). This
NIl transmitter is a client-only device without radar detection capability in the DFS bands.

The client software and associated drivers can not initiate any transmission on DFS fre quencies, which
includes transmissions for beacon, ad-hoc, and peer-to- peer modes. Operation as an access point on
non-DFS legacy frequencies is also not supported. The software is locked by the module manufacturer
such that there is no access and the settings can not be changed by the integrator of the module or the
end user of the device. When Hotspot Mode is activated by the end-user, all 5GHz WIFI ba nds are
disabled.

- This device is under the control of a local master that is acting as an access point and is connected to AC
Power in the NIl Band 1 for indoor operation.

In 5GHz band, WLAN chipset works only for necessary data transmission. When data transmission is not
needed, this device actually shutdown Tx path. So, This device automatically discontinues its

transmission in case of either absence of information to transmit or operational failure.

WI-FI Direct Description

WI-FI Direct Channel
- All Channels in the 2.4 GHz band spectrum.
- Limited to Channels 149-165 in the 5 GHz band spectrum.

The main transmitter of the antenna on the device is not restricted from simultaneously transmitting with
WI-FI while WI-FI Direct is enabled.

Wi-Fi Direct is not expected to be used simultaneously with another licensed transmitter held-to-ear,
body-worn, or in the user’s pocket. We expect Wi-Fi Direct to be used while in the person’s hand (typical)

or connected to the wall outlet (for more prolonged usage)

Wi-Fi Direct Certified devices can support either an infrastructure connection or a peer to peer connection.
The devices connect by forming Groups that function like Infrastructure BSS (Basic Service Set).

Keep in mind that Wi-Fi Direct devices don't have full Wi-Fi functionality like you would find in Access
Points. Consider a Peer to Peer Group that is made up of a legacy Wi-Fi device and a couple of Wi-Fi
Direct devices.

One of the Wi-Fi Direct devices has to serve as the Group owner.

As part of the specification, there a multiple mandatory mechanisms that must be filled by devices in the

group.

1. Group Formation is the mechanism to determine which Wi-Fi Direct device is the leader of the group.

2. Device Discovery is the mechanism to locate Wi-Fi Direct devices and exchange pertinent information
about each device in the group.

3. Client Discovery is the mechanism that enables a Wi-Fi Direct device to determine all the devices in the

group.
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The WCN3680/WCN3660A IC integrates four different wireless connectivity technologies into a single device suitable for handsets and other mobile

devices:

* Dual-band 2.4 GHz and 5 GHz wireless local area network (WLAN) compliant with the IEEE802.11a/b/g/n/ac specification

+ Bluetooth (BT) compliant with the BT specification version 4.0 (BR/EDR + BLE); ANT+ support

+ Worldwide FM radio, with Rx and Tx modes supporting the Radio Data System (RDS) for Europe and the Radio Broadcast Data System (RBDS) for the
USA

The WCN3680 IC uses low-power 65 nm RF CMOS fabrication technology, making it perfectly suited for battery-operated devices where power

consumption and performance are critical.

Top-level support circuits that interface with the modem IC, buffer the TCXO input, generate the wireless connectivity network (WCN) internal clocks, and

gate and distribute DC power to the other blocks.

The analog interface signals between the WLAN digital baseband of the wireless connectivity subsystem (WCS) in the host. The I/Q baseband analog

interface consists of four transmission lines shared between the Tx and Rx paths. In Tx mode these four lines are used to connect DAC output pins to Tx

BBF input pins; the ADC input pins and Rx BBF output pins are in high-Z mode. For Rx mode, conversely, the four lines are used to connect the Rx BBF

output pins to ADC input pins as the DAC outputs and Tx BBF inputs are in high-Z mode.

Receive

The WCN3680 has a wide dynamic range, direct conversion receiver. It employs high order on-chip channel filtering to ensure reliable operation in
both noisy 2.4GHz ISM band and 5G band. The excellent noise figure of the receiver makes an external LNA unnecessary. The reverse operations are
performed. The in-phase (I) and quadrature (Q) signals are send to digital baseband IC as like to MSM. Wireless connectivity subsystem block in
baseband IC perform demodulation and then de-scrambled and de-framed.

Transmit

A linear, high gain power amplifier is used externally. WCN3680 is capable of delivering 17/13dBm of nominal output power and adheres to IEEE

802.11 ac specifications with external power amplifier. Tx power resolution is 0.5dB. Modulated data which come from baseband IC is up-converted to
the 2.4GHz and 5GHz. All kind of modulation and coding jobs are performed in baseband IC and then WCN3680 just do multiplexing and up-converting.
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1. Revision History

Revision No Originator Description of changes Date of changes
Ver 1.0 Chanik.Jeon Issued 2013.12.11
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2. Introduction
2.1 Introduction of Product

This product is a FPCB BT antenna that the thin copper is printed inside FPCB
2.2 Specification and Dimension

W =584 £ 0.05 L
(CPK : 2.27) = £
L = 26.10 £+ 0.05
(CPK : 2.07)
T =0.60 £ 0.05
Size [mm] (CPK : 2.17)
A =3.10 = 0.05
(CPK : 2.17)
B = 6.00 + 0.05
(CPK : 2.03)
C =1.00 + 0.05
(CPK : 2.17)
Temperature [C] -40 ~ +80
Humidity [%] At the normal temperature, RH 100
Ciele o] Per LOT 1/day
management
Inspection
Set Number S0EA
Inngcr:r;[ion Import Inspection, Characteristic Inspection, Aspect Inspection
- Set
Characteristics VSWR(CTF) Cycle N CPK note
Electrical whole
Characteristics 1225MHz 1.1 ~21:1.0 | ; ; whole 2.60 | 4,7,17 Page
(CTF) inspection
1285MHz | 1.1 ~2.1:1.0 in;’:)g%'t?on whole | 2.30 | 4,7,17 Page

3. Special Management( <G> )

- The below things are special management items

CTF <> Reason
SWR Measurement

This item is an important parameter that fix an electrical characteristic

- Care about the below things

ITEM Content
Keeping Sealing tightly when keeping for a long time
Action Maybe characteristics is changed when changed any design

Ver 1.0 (2013.12.11) Page 4/26
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4. Electrical Characteristics

4.1-1 Set Condition(2.4GHz)

ITEM SPEC
Frequency Range [MHz] 2400 ~ 2485
SWR [Max] 3.5:1 (Typ 3.0 : 1)
Input Impedance [€?] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -5.8 /-10.8
Peak -6.57
Theta
Average -9.96
Azimuth
Peak -8.45
Phi
Average -13.19
Peak -5.26
Theta
Gain [dBi] Average -10.82
Elevation 1
Peak -3.6
Phi
Average -9.13
Peak -7.49
Theta
Average -12.8
Elevation 2
Peak -5.43
Phi
Average -10.49

Ver 1.0 (2013.12.11)
Page 5/26
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4.1-2 Set Condition(5GHz)

ITEM SPEC
Frequency Range [MHz] 5150~5825
SWR [Max] 50:1 (Typ 45 :1)
Input Impedance [%] 50 Ohm
Polarization Linear
Total Gain ( Peak / Avg ) [dBi] -48 / -9.7
Peak -2.47
Theta
Average -6.85
Azimuth
Peak -9.55
Phi
Average -14.98
Peak -8.6
Theta
Gain [dBi] Average -14.07
Elevation 1
Peak -1.39
Phi
Average -7.28
Peak -7.31
Theta
Average -10.98
Elevation 2
Peak -5.66
Phi
Average -10.0

Ver 1.0 (2013.12.11)
Page 6/26
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4.2 S11 Graph of Set Condition

too H 2.6 3.2 5 4. G =N Ny
Start 2GHz Stop BGHz

4.3 Test Fixture Condition

ITEM SPEC
Frequency Range [MHZz] 1225 ~ 1285
Lower Frequency (1225MHz) SWR [Min~Max] 1.1 ~21:1 (Ref 1.6:1)
Upper Frequency (1285MHz) SWR [Min~Max] 1.1 ~21:1 (Ref 1.6:1)

4.4 S11 Graph of Test Fixture Condition

1,000 = 5 = = = == =
Start 1GHz Stop 2 GHz
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4.5-1 Radiation Pattern (2.4GHz)

Azimuth Plane Elevation1 Plane Elevation2 Plane
OO o
270°
o
180 | / |
270° 90°
o . P _
270 —— — 90
/ °
X 90 | |
O o o
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane
Azimuth Theta
H-Cut (©=90)
.
;
o
Phi [deg]
0-Pol(H) | Heo-sm |E1@-0) [E2@-90)

No. Freq. Eff.[%]| Avo.[dBil| Peak[dBi] B[deq] p[deo]| Avo.[dBi]| Peak[dBi] @[deg]| Avo.[dBil] Peak[dBi] B[deqg] Avo.[dBi]| Peak[dBi] B[deq]
1| 2400.000 11.60 -0.36 -3.29 180.00 24000 -9.28 -5.43 135.00 -8.85 -3.82 -135.00 -9.78 -4.32 -180.00
2| 2425.000 10.78 -8.67 -3.71 180.00 240.00 -9.55 -6.63 135.00 -9.09 -3.74| -135.00 -10.22 -5.08 -180.00
3| 2445.000 1013 -0.94] -3.56 150.00 185.00 -0.98 -6.57 135.00 -9.13 -3.60 -135.00 -10.49 -6.43 -180.00
4| 2465.000 779 -11.08 -4.16 150.00 185.00 -11.18 -8.33 210.00 -9.92 -4.41 -135.00 -11.63 -6.12 -180.00
5| 2485.000 746 -11.27 -4.02 150.00 185.00 -11.62 -8.98 195.00 -9.90 -4.14| -135.00 -11.67 -5.94 180.00

Ver 1.0 (2013.12.11) Page 8/26
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Azimuth Phi

H-Cut (6=90)
ve

]

o
Phi [deg]
9-PolV) [ He=00) |Ere=0) |E2t0-00)
No. Freq. Ef.[%] Avo.[dBil Peak[dBi]] O[des]] ldeq]| Ave.dBil| Peak[dBil| @ldeq]| Avo.[dBil| Peak[dBil| e[deg]] Avo.[dBil| PeakidBi]  Ofdeq]
1| 2400.000 6.90 -11.61 -3.87 180.00 330.00 -13.00 -8.15 150.00 -9.88 -4.49 180.00 -12.33 17 -150.00
2| 2425.000 6.43 -11.92 -398 180.00 330.00 -13.03 -1 150.00 -10.39 -4.86 180.00 -12.44 -7.05 -150.00
3| 2445.000 5.87 -12.32 -3.88 180.00 330,00 -13.19 -8.45 150.00 -10.82 -5.26 180.00 -12.80 -7.49 -150.00
4| 2465.000 445 -13.51 -4.48 180.00 330,00 -14.03 -9.04 135.00 -11.90 -6.78 180.00 -13.92 -8.55 -150.00
5| 2485.000 3.08 -14.00 -4.70 180.00 330,00 -14.26 -9.13 150.00 -12.10 -6.51 180.00 -14.15 -8.67 -150.00
Elevation1 Theta
E1-Cut (0=0)
i
Theta [deg]
9-PolfV) [ He-00) |Ere-m) |E2t0-00)
Ho. Freq. Eff.[%] Avg.[dBi]] Peak[dBi] B[deq] p[deg]| Avg.[dBill Peak[dBi] p[deg]| Avo.[dBill Peak[dBi] B[deqg]| Ava.[dBi]] Peak[dBi] B[deq]
1| 2400.000 6.90 -11.61 -3.87 180.00 330,00 -13.00 -8.15 150.00 -9.88 -4.49 180.00 -12.33 17 -150.00
2| 2425.000 6.43 -11.92 -3.08 180.00 330,00 -13.03 -1 150.00 -10.39 -4.86 180.00 -12.44 -7.05 -150.00
3| 2445.000 5.87 -12.32 -388 180.00 330.00 -13.19 -8.45 150.00 -10.82 -5.26 180.00 -12.80 -7.49 -150.00
4| 2465.000 445 -13.51 -4.48 180.00 330.00 -14.03 -9.04 135.00 -11.90 -578 180.00 -13.92 -8.55 -150.00
5| 2485.000 398 -14.00 -4.70 180.00 330.00 -14.26 -9.13 150.00 -12.10 -6.51 180.00 -14.15 -8.67 -150.00
Ver 1.0 (2013.12.11) Page 9/26
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Elevation1 Phi
E1-Cut (¢p=0)
™
Thets [deg]
8-Pol(H) | | | He=00) | [E1=0) | | E2te=00) | |

Mo  Freq.|  EM%] Avo.dBl| PeakjuBi|  Bldegl] oldeq)| Avg.dBil Peak[dBil| gldeq]| Avo[dBill PeakidBil| 6ldeq]] Avg.dBi PeakiaBil| eldeg]
1| za00000]  1160]  -93s] 320 1s0.00]  240.00 28] 543 13500 85 382 13500 o78] 432[ -180.00
2| 2425000  1078] 967|371 180.00] 24000 955 563 13500 g0s|  a74] 3s00]  1022]  -508] -180.00
3| 2445.000 10.13 -9.94 -3.56 150.00 18500 -9.96 -6.57 135.00 -9.13 -3.60 -135.00 -10.49 -543 -180.00
4| 2465.000 779]  -1108]  a1s] 1s000] 1esoof  1ae]  e3s] 21000 99z a41] -3s00| s3] 612 -180.00
5|_2485.000 746]  127]  402] 1s000] 1eso0f  1e2[  mos[ 19500 000  414] sso0 17| 504 180.00

Elevation2 Theta
E2-Cut (¢=00)
™
Thela [dea)
9-Pol(V) [ Hee=00) |E100=0) | E219=90)

Mo  Freq.|  EM[%| Avo.qdBil| Peak[dBil|  6[deg]| oldeg]| Avo.[dBl| PeakidBil pldeq]| Avg.dBil| PeakidBl|  6ideg]] Avg.[dBil| PeakidBil| 6ldeq]
1| 2400.000 se0| 1181 37| 1s0.00] 33000]  -13.00]  -8.1s|  1s0.00 088  -ad0| s000| 1233  747] -1s000
2| 2425.000 543  -1102]  -39e8| 1so0o] =3000]  -1303]  an| tsoo0]  t03s]  sms| 1s000]  Az4s]  70s[ -1s0.00
3| 2445.000 587 -1232] 38| 1e0.00] 330.00]  -1319]  84s| ts000] t0s2] 525 1s0.00f  1zs0] 79[ -1s0.00
4| 2465.000 445] 1351]  -448| 18000] 33000] -1403]  oo04] 13500] -1180]  578] 180.00] 1392]  -855[ -150.00
5| 2485.000 308] -1400]  -470] 1eooo] 33000] -1426]  913] tso00] z10] st 1sooo] 4415  -e7[ 15000

Ver 1.0 (2013.12.11) Page 10/26
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Elevation2 Phi

E2-Cut ($=90)
2+

Theta (deal
0-Pol(H) | Heo-sm |E1@-0) [E2@-90)

No. Freq. Eff.[%]| Avo.[dBil| Peak[dBi] B[deq] p[deo]| Avo.[dBi]| Peak[dBi] @[deg]| Avo.[dBil] Peak[dBi] B[deqg] Avo.[dBi]| Peak[dBi] B[deq]
1| 2400.000 11.60 -0.36 -3.29 180.00 24000 -9.28 -5.43 135.00 -8.85 -3.82 -135.00 -9.78 -4.32 -180.00
2| 2425.000 10.78 -8.67 -3.71 180.00 240.00 -9.55 -6.63 135.00 -9.09 -3.74| -135.00 -10.22 -5.08 -180.00
3| 2445.000 1013 -0.94] -3.56 150.00 185.00 -0.98 -6.57 135.00 -9.13 -3.60 -135.00 -10.49 -6.43 -180.00
4| 2465.000 779 -11.08 -4.16 150.00 185.00 -11.18 -8.33 210.00 -9.92 -4.41 -135.00 -11.63 -6.12 -180.00
5| 2485.000 746 -11.27 -4.02 150.00 185.00 -11.62 -8.98 195.00 -9.90 -4.14| -135.00 -11.67 -5.94 180.00

Ver 1.0 (2013.12.11)
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4.5-2 Radiation Pattern (5GHz)

Azimuth Plane Elevation1 Plane Elevation2 Plane
OO o
180° | /270 |
270° 90° 270° —— — 90
S e |
180 180
Theta Vertical field of measured plane
Phi Horizontal field of measured plane

Azimuth Theta

H-Cut (©=90)

7

Phi ldeg]

8-Pol(H) [ Hie=90) |E10-01 | E2(0-00)

o  Freq|  Empu| AvoidBi) PeakigBl|  eel| oldes)| Avo.aBi| PeakiwBn|  oldeql| Avg.dami| PeakiaBn|  erdeq)| Ave.oBi| PeakiBi| elgeq
6| s1s0000)  1405]  ss2]  0es| 1s000] 1e5.00 795 338 1esmo 22| a79] -1s000 ose| 585 2000
7| szs000m0]  19s1] 710 oos| 15000] 18500 660  -148] 1es00 556 037] 15000 B30 a1 -as00
8 s3s0000]  1925]  71s]  0s3] 1s000] 1es00 621 -102] 15000 93] 188 3000 s44  an| 000
o| sss0.000] 1557  mos|  -139] 10500] m000 685 47| 18500 728  -139] -oso0]  -tooo| 566]  —as00
10 sr2s000]  2202] 657 0ss| 10500 15000 521 081 1e500 599] 51| -10500 o3| -aes| 300
1| s77s000] et o 06| 10500 150,00 581 -119] 21000 09| 49| -105.00 233 «wr| 500
12| ss2s000] 2315] sa3s 143] 10500 16500 58] -02s] 1es00 520 084 9000 237 am| s
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Azimuth Phi

H-Cut (6=90)

Phi [deg]

@-Pol(V) [ Hie-20) |E1te=01 [ E2(0=00)
Mo  Freq  Emp| Avo.aBi| PeakiaBi|  eideq]] oldeq)] Avg.dBi| PeakiuBi|  oldegl] Avg.dBil] PeakigBil  6[deq]| Avg.oBil PeakidBi| eideq]
6| _5150.000 562| 1250]  594]  3000] 13s00]  13s 770] 12000] 1250] 660 ooo| -se| 833 13500
7| _5250.000 723 na1|  514| 1sooo| 31s00]  z1e]  7ss| 1ecoo] 7| ess[  1s00 98s] 761 18500
8| 5350.000 537 -nes|  509| 13500] 12000] 125¢]  609] 12000] 11e2] 34|  ooo| 104s]  723] -1s000
9| 5550.000 490| 1302]  399| 18000| 3300| 1498]  -9s5| 12000] 1407  seo| —esoo|  0es| 731 -1sc00
10| 5725.000 582| -nes|  -as3| 13s00] 1z000|  -178] 53] 1e000]  133s[  sae[ 1000 988  -617] -185.00
1| s775.000 547 -1282]  -495| 1so0o| aoooo| -1275]  -e2s5| 10s00] 1327 ea4z] 1sooo|  -i1o4]  77s| 3000
12| 5825.000 sa0]  -1ea|  3a0] 13s00] 1oseo|  r070]  573] 12000]  1zm3] e oo 03] sei] -1es00

Elevation1 Theta

E1-Cut (¢=0)
=

Theta ldeg]
@-Pol(V) [ Hie-20) |E1te=01 [ E2(0=00)
o  Freq|  Efi[| Avofdmil| PeakiBl|  eides)| oldeg)| Avo.dBil] PeakiuBil|  oldeg)| AvaldBil PeakidBil|  eldeql| Avg.uBil] PeakiBil| e[deq]
6| _5150.000 562 1250]  594| 3000] 13500 1381 770 1e000] 1280 669 ooo|  11s9] 33 13800
7| 5250000 723 114 514 1s000] 31500  219] 788 1eooo]  7v]  ees[ 1500 989 761 18500
8| 5350000 537 1195|600 13s00] 12000] 284]  0a] 1ecoo] 92 s34 ooo| 1048|723 18000
9| 5550.000 499 1302|390 1000 33000 48] 958 1eo00] 1407 seo[ -wesoo)  tose] 731 1m000
10| 5725.000 582 -1166|  -283] 13500] 12000 1178|513 1e000] 1338 -s49[ 1s0.00 988  -6.17] -185.00
1| s775.000 547 -1282]  -495| 1s000| so000] 1278|628 10s00]  -1327|  -0a3] 1s000)  -1t04]  77e| 3000
12| 5825.000 540 -1124]  -340] 13s00] 10800 00| 573 1e000]  -13s3 7 ooo| -013] 581 -1es00
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Elevation1 Phi

E1-Cut ($=0)
2+

Theta [dea]

B-Pol(H) | | | Hio-00) | | EIC | E2(9-00) | |

Ho. Freq. Eff.[%]| Avg.[dBil| Peak[dBi] 8[degl| ldeg]| Avg.[dBil| Peak[dBi]| @[deg]| Avg.[dBil| Peak[dBi] 8[deg]| Avg.[dBi]| Peak[dBi] 8[deq]
6| 5150.000 14.05 -8.52 -0.65 150.00 165.00 -7.95 -3.35 165.00 -7.22 -1.79 -150.00 -9.58 -5.55 -30.00
5250.000 19.51 -7.10 0.06 150.00 165.00 -6.60 -1.48 165.00 -5.56 -0.37 -150.00 -8.30 -4.16 -45.00

&| 5350.000 19.25 -7.15 -0.83 150.00 165.00 -6.21 -1.02 150.00 -5.99 -1.56 -30.00 -8.44 -4.71 -30.00
5550.000 1557 -8.08 -1.39 105.00 180.00 -6.85 -247 165.00 -7.28 -1.39 -105.00 -10.00 -5.66 -45.00

10| 5725.000 22.02 -6.57 0.89 105.00 150.00 -5.21 -0.81 165.00 -5.99 -0.51 -105.00 -9.43 -4.25 -135.00
11| 5775.000 19.91 7.1 0.64 105.00 150.00 -5.81 -1.19 210.00 -6.09 -0.49 -105.00 -9.33 -4.97 -45.00
12| 5825.000 2315 -6.35 143 105.00 165.00 -5.16 -0.25 195.00 -529 -0.64 -80.00 -9.37 477 -45.00

Elevation2 Theta

E2-Cut (¢=90)

Theta (deg]

@-Pol(V) [ Hie-20) |E1te=01 [ E2(0=00)
Mo  Freq  Emp| Avo.aBi| PeakiaBi|  eideq]] oldeq)] Avg.dBi| PeakiuBi|  oldegl] Avg.dBil] PeakigBil  6[deq]| Avg.oBil PeakidBi| eideq]
5| 5150.000 562| 1250]  594]  3000] 13s00]  13s 770] 12000] 1250] 660 ooo| -se| 833 13500
7| _5250.000 723 na1|  514| 1sooo| 31s00]  z1e]  7ss| 1ecoo] 7| ess[  1s00 98s] 761 18500
8| 5350.000 537 -nes|  509| 13500] 12000] 125¢]  609] 12000] 11e2] 34|  ooo| 104s]  723] -1s000
9| 5550.000 490| 1302]  399| 18000| 3300| 1498]  -9s5| 12000] 1407  seo| —esoo|  0es| 731 -1sc00
10| 5725.000 582| -nes|  -as3| 13s00] 1z000|  -178] 53] 1e000]  133s[  sae[ 1000 988  -617] -185.00
1| s775.000 547 -1282]  -495| 1so0o| aoooo| -1275]  -e2s5| 10s00] 1327 ea4z] 1sooo|  -i1o4]  77s| 3000
12| 5825.000 sa0]  -1ea|  3a0] 13s00] 1oseo|  r070]  573] 12000]  1zm3] e oo 03] sei] -1es00

Ver 1.0 (2013.12.11) Page 14/26
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AFD2450191QB

Elevation2 Phi

E2-Cut (¢=90)
20

Theta [deg]

8-PolH) | Heo-s0) [Ere-0 |E2t0-001
No.| Freq. Eff.[%]| Avo.[dBil| Peak[dBi] B[deq] p[deg]] Avo.[dBi]| Peak[dBi] [deg]|| Avo.[dBil| Peak[dBi] B[deq]| Avo.[dBi]| Peak[dBi] B[deq]
6| 5150.000 14.05 -8.52 -0.65 150.00 165.00 -7.95 -3.35| 165.00 -1.22 =179 -150.00 -9.58 -5.55| -30.00
T| 5250.000 19.51 -7.10 0.06 150.00 165.00 -6.60 -1.48 165.00 -5.56 -0.37 -150.00 -8.30 -4.16 -45.00
8| 5350.000 19.25 -7.15 -0.83 150.00 165.00 -6.21 -1.02] 150.00 -5.99 -1.56 -30.00 -B.44 -4.71 -30.00
9| 5550.000 15.57 -8.08 -1.39 105.00 180.00 -6.85 -2.47 165.00 -7.28 =139 -105.00 -10.00 -5.66 -45.00
10| 5725.000 2202 -6.57 0.89 105.00 150.00 -521 -0.81 165.00 -5.99 -0.51 -105.00 -9.43 -4.25 -135.00
11| 5775.000 19.91 7.1 0.64 105.00 150.00 -5.81 -1.19 210.00 -6.09 -0.49 -105.00 -9.33 -4.97 -45.00
12| 5825.000 2315 -6.35 143 105.00 165.00 -5.16 -0.25] 195.00 -529 -0.64 -80.00 -9.37 -4.77| -45.00

5. Measurement Process

5.1 SWR/Return loss
The SWR/ Return loss is measured by Network Analyzer. Using the test fixture, the Selected
reference sample is a standard product.

Set Condition Test Fixture Condition
Network .
Analyzer Agilent HP8753E AGILENT - E5071
Cable RF cable (300 mm) RF cable (500 mm)
R W R R |
Test
condition

Ver 1.0 (2013.12.11)
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5.2 Gain

The Antenna Gain is measured by using the Passive DUT at Anechoic Chamber.

Anechoic Chamber for Antenna Gain Measurement

o
7 N
A

“
v

4

4

1

5.8 Gain Measurement block diagram

Anechoic chamber

o Source
DUT ﬂ // antenna

p Network Analyzer
p—

(HP8753E) | 52

Ver 1.0 (2013.12.11)
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6. Primary Inspection List

AFD2450191QB

ltem Frequency [MHZ]@ Dimension [mm]
SWR 2.1 MAX

= = T= A= = =

Standard SWR 1.1 MIN 5.84 26.10 | 0.60 3.10 6.00 1.00
1225 [MHz] | 1285 [MH2] +£0.05 | £0.05 | £0.05 | £0.05 | £0.05 | £0.05

1 1.68 1.65 5.84 26.10 | 0.59 3.10 6.00 1.00
2 1.62 1.57 5.85 26.10 | 0.59 3.11 6.00 0.99
3 1.65 1.78 5.84 26.09 | 0.60 3.09 6.00 0.99
4 1.54 1.61 5.84 26.09 | 0.60 3.09 6.00 1.00
5 1.68 1.62 5.86 26.10 | 0.60 3.10 6.00 1.00
6 1.56 1.66 5.84 26.10 | 0.60 3.10 5.99 1.00
7 1.55 1.62 5.83 26.10 | 0.60 3.11 6.00 1.00
8 1.58 1.64 5.84 26.11 0.61 3.10 6.01 1.00
9 1.63 1.62 5.84 26.09 | 0.62 3.10 6.01 1.01
10 1.65 1.56 5.83 26.10 | 0.60 3.10 6.00 1.01
11 1.53 1.74 5.85 26.11 0.59 3.10 6.00 1.00
12 1.75 1.65 5.84 26.10 | 0.60 3.10 6.02 1.00
13 1.65 1.58 5.84 26.10 | 0.61 3.10 6.01 1.00
14 1.68 1.71 5.84 26.10 | 0.61 3.10 6.00 1.02
15 1.67 1.63 5.83 26.11 0.60 3.09 6.00 1.00
16 1.58 1.67 5.84 26.09 | 0.60 3.09 6.01 1.01
17 1.56 1.60 5.84 26.08 | 0.60 3.11 6.00 0.99
18 1.53 1.62 5.84 26.11 0.60 3.10 6.00 1.01
19 1.61 1.78 5.85 26.10 | 0.59 3.10 6.01 1.00
20 1.66 1.73 5.84 26.10 | 0.60 3.12 6.02 1.00
X 1.62 1.65 5.84 26.10 | 0.60 3.10 6.00 1.00
o 0.06 0.06 0.01 0.01 0.01 0.01 0.01 0.01
Cpk 2.60 2.30 2.27 2.07 2.17 2.17 2.03 2.17
s ok ok ok ok ok ok ok ok
Ver 1.0 (2013.12.11) Page 17/26
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7. Reliability Condition

7.1 Environment Test

ITEM TEST CONDITION LIMIT

PCT +12125 C, RH=100%, 96 hr

Low Temperature | After leaving that for 1 hr at -40£3 C
Operation Measure that at test temperature

Low Temperature

Resistance Leaving that for 120 hr at -40+3 C Same as 4.4

After leaving that for 1 hr at +8043 C, RH 80%
Measure that at test temperature

Humidity Leaving that for 120 hr at +80+3 T,
Resistance RH 8%

Humidity Operation

7.2 Mechanical Test
ITEM TEST CONDITION LIMIT
Freq:10~500 Hz , Acceleration : 10x9.8 Ms(G)

Vibration , , .
Sweep time : 15 min, X.Y.Z each 5 times
18 times free fall Using the drop jig 152 cm high Same as 4.4
Drop Jig : 12020 g Plastic Jig

Bottom : Concrete or Iron

7.3 MSL LEVEL Test
1) JEDEC J-STD-020C Condition

Floor Life Soak Requirements
Time Conditions Time Conditions
1 Unlimited =< 30C/RH 85% 168+5/-0 =< 85C/RH 85%
2) Test Condition
ITEM Condition LIMIT
Soak Requirements After Ieaving.that for 1.68 hr at +8513. T, Same as 4.4
RH 85%, without Aging, Reflow 3 times

7.4 Heat shock Test

ITEM Condition LIMIT
Condition : -40+3 C/hr < +85+3 T/hr
Heat shock Test CYCLE : 30 cycle Same as 4.4
Temperature conversion time: pbelow 5 min

Ver 1.0 (2013.12.11) Page 18/26
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AFD2450191QB

7.5 Reliability Flow

Reliability FLOW

rimary
surement
30EA)

Aging

[ First Measurement

Sample: 5ea Sample: 5ea Sample: 5ea Sample : 5ea Sample : 5eg Sample: 5ea
PCT Low Temperature Humidity Heat Salt Random
Operation Operation Shock Spray Vibration
2nd Measurement 2nd Measurement
Low Temperature Humidity Drop
Resistance Resistance
 /
Aging
Final
surement
30EA)

¥Aging - at Normal Temperature, Humidity, after keeping for 1 hr

¥In case of vibration and drop test, Being to mounted chip antenna on the PCB

Ver 1.0 (2013.12.11)
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AFD2450191QB

8. Mechanical Characteristics
8.1 Antenna Pattern Drawing

Ver 1.0 (2013.12.11)

Antenna Pattern View
0 5 10 15
ITEM DESCRIPTION Q'TY MATERIAL TREATMENT /FINISH
B Copper Foil,Aromatic Polymide Au 0.03um MIN
@ FPCB-ANTENNA W (Halogen Free) Ni 3~8um
QO a9 TAPE 3 | PE
(3)  Cover Sheet 1| PET
o (& stitfener 1 FR4
FPCB-ANTENNA A
O §L7
26.10; /\
/\ L O 050912001 ho.30
~We G ‘
P\ ];&30 ] a‘oo
5.84 oo 0.50 1;‘;34/3@%&“ 0.5. Toss
I.E.0 19 l‘ -)Q#&Q@'ﬂjq*lf) j ‘/ 033; 1‘00_®<1‘60
O“BO ~R0.50
Ol X 17. _
o] 2L
A\
—/ / :‘[@ o i,T
/
Cover Sheet FPCB &% M : 0.60T \ot /
FPCB A MHTape
(2) et TAPE
- )
@ Cover Sheet @ Stiffener A
2\ (0OQA-2049)0 XM= 2tFHUZSEHS AMESHA = A,
> A IIE & RoHS Z2IAEPRAA-CLI8 U)o TrEsor 8fCt,
REAe 0| DATE | REVISED APPROVAL CONTENTS
UNIT | mm | PROJECTION | DESIGNED CHECKED APPROVAL | PROJECT GT-19152P_BT/WIFI
scaLE |1 1 @_E[ Hyo Sic Lee [Cheong Soo Kin) Chonlk Jeon [oocreron o
TOLER.| £0.05 13.12.05 13.12.05 13.12.05
FILE
. @partron ND. REMBER Ver 2.0
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8.2 Lot Notation

3 52 G
© @ ®
@ Year :1-2011, 2 - 2012, 3 - 2013 - -
(@ Week : 1 - First week, 2 - Second, ---- 52 - Fifty second

(3 Green : Halogen Free

8.3 Marking

Marking View

Crater Q 3 49 G Ver0.5.1
©® @0® 6

@ Serial

@ Year :3- 2013

@ Week : 49 - forty ninth
@ Green : Halogen Free
® Antenna Version

Ver 1.0 (2013.12.11) Page 21/26
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9. Attention

9.1 Temperature Condition

Range Unit
Operating AQ — o
Temperature 40 ~ +100 ¢
Keeping AN ~ 5
Temperature 40 ~ + 70 ¢
9.2 Temperature Test Condition
Item Condition Temperature Range
Operating Low at -75 C, for 24 hr, Good Operating
Temperature High at +150 C, for 24 hr, Good Operating
Low at -75 C, after 1000 hr, Good
Keeping Operating
Temperature High at +85 C, after 1000 hr, Good
9 Operating

* In case of "High Temperature Resistance", because the packing material is broken at higher
temperature than +85 T, the test is not able.

Ver 1.0 (2013.12.11) Page 22/26
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AFD2450191QB

10. Packing

10.1 Tray

Material

Surface Resistance

Method

A-PET

Typical 10°Q

Heat press

107

=
me>

ds3

-4-d

—T— I TS

P-F-12

B NuR
[

= PET 0.5t

10.03.16

/1

Ver 1.0 (2013.12.11)
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11. Process control

AFD2450191QB

Ver 1.0 (2013.12.11)

FLOW Management of Factors Management of quality
Input Process
Mat?arials CHTAR name Equipmen Cycle of Method of Cycle of
¢ Name Checked Condition managt)eme Record Checked ltem Inspection Margin managtjeme Record Action
n n
Network
FPCB import proofreading Per LOT ‘aspect microscope refer to Per LOT Result
Tape inspection Network | ™ Gondition 1/day Clsheet Elecg'cr;?%rh‘;ﬁt:ﬂsnc Visual Guide Sheet 1/day Paper | "etum
Inspection
visual refer to
Tape Attachment aspect inspection Guide Sheet all rework
VSWR
. . 1225MHz
A'SSY inspection | Network proofreading rgfeirdto Per LOT C/sheet 1.4~2.1: Network refer to all LOT exhaust
('(O:TF) Condition oo 1/day 1285MHz Guide Sheet CARD
1.1~2.1:1
(CTF)
, aspect visual refer to LOT
A'SSY I inspection aspect inspection Guide Sheet all CARD exhaust
Tray .
A'ss ackin q:ilr(]itrlwty visual refer to all LOT rework
y P 9 pMixingg inspection Guide Sheet CARD
Package
Network
é refer to Electrical Characteristic !
i . Per LOT microscope refer to Per LOT Result
, Pack proofreading - aspect i
A'SSY ac Network | ™= ndition gwd? 1/day pacF:)king Visual Guide Sheet 1/day Paper rework
ee Inspection
Page 24/26
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12. Raw Material Part List

'| EESE(g) 0.057
H = ol =
PartList 3 & swa [uass() 0.057 Self XRF or & 2 £ DATA
2% 8(15%) 0%
HaM = Ful g SEA-1000A maker SEIKO =xg | 20134 108 188
SEC CODE é.silé ANE T Material exqH Ccd Pb Hg Cr Br Cl Sb Spot By
= Name =4 e At A E ANo. ©=:50 | £:200
=70 | 2700 700 | 700 [:900| %:900( 700 | Ha4 of of =g
2:70 | 2:
Jl& 58 FCCL (MCH) Inorganic | 2012-10-10 | RT12R-S54039-E1-RA N
=== - ND | ND | ND| ND | ND 56 | N.D - 5t
J|= S8 Coverlay (MAH) Organic 2013-03-14 | RT13R-S0979-003-E1
71 88 SILK INK(SPM-700-2w) |Organic 2012-02-27 AYAA12-07648 5 N.D | N.D | N.D N.D | 269 | N.D - EE2
& &8 2% (CBY) Inorganic | 2012-12-27 | CANEC1217656601 1 2 N.D 1 10 355 | N.D - B2
GH42- FPCB 712 88 TAPE (467MP) Organic 2012-06-14 RT12R-U1096-E1 N.D N.D | N.D | N.D N.D 56 | N.D - =
04613A J1= 58 TAPE (3M 9293) Organic 2012-11-29 RT12R-U2200—E1 ND | ND | ND| ND | ND | ND [ND - =
7l 8% 9|&% & tape(CPSC50) |Oroanic 2013-04-01 AYAA13-15150 N
=== - N.D | N.D | N.D 3 N.D | ND | N.D - 5t
7|1E 88 Acryl R4 & &H Organic 2012-09-25 AYAA12-34571
7| 88 Ni Plating (MPN-54) |Inorganic | 2013-01-14 AYAA13-01440 -
——== - N.D | N.D | N.D 3 ND | ND | ND - gtz
7= S8 Au Plating (TUD 21M)  |Inorganic | 2013-01-14 AYAA13-01440
¥ AAE 7E Y SATFES LEYF MY ¥ XRF ZH| 257 Al MA Self Test 58 &2
¥ O3l ZYE = HEo| AUBA 3| FER 5l 25 7|¢ - O ERA HYUEN MM 2o HHFAOIZE2 EE)
¥ £¥Z3d= 24H o5 B{ESIe 7|, 0 0|8l N.D 2 7I¢.
B SEC Import 7| 502 E2{2 RIAZ - E} HHAlOA SQE FE ALEA| cd Pb Hg cr Br cl Sb | Spot By o
No SEC-CODE Maker Maker P/N Fi%0|F:2001 700 | 700 |®:900|:900| 700 | et of o = 8
T T
1
2
3

Ver 1.0 (2013.12.11) Page 25/26
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Antenna 2 Team | Quality Assurance

13. SAMPLE History

NER \’{]ﬁ/’t%
Hyo-Sic Lee Nam-Sik.Min
Framing Post : Antenna 2 Team Hyo-Sic Lee
Framing Date : 2013. 12. 09
Marggicéture Research Line (Suwon) Manufacture Date 2013.12.05
Input Quantity 2000ea Manufacturer Inno flex
. Metalic Pattern /
Yield Goal 90% 1/1
CAVITY NO.
Assy - Ass'y O
Seal - Seal O
Inferior Tension o Tension
Probability Inspect 0.7% Guide Sheet Inspect o
Result
Characteristic o Characteristic
Inspect 0.4% Inspect o
Aspect o Aspect
Inspect 1.4% Inspect o
Yield Probability 97.5% Inferior Probability 2.5%
Worst Inferiority & Reform Measure in P.P
No Inferiority Item Cause Measure
Piercing o ; S Dimension Reconfirm
Worst 1 Inferiority Piercing Fail, No Piercing & Inferior Product Exclusion
Worst 2 | Gilt Inferiority Oxidation Stage-of-Process Visual Inspect
Worst 3
Worst 4
Note

Ver 1.0 (2013.12.11) Page 26/26
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