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1. CTQ Items (CTF: Critical to Factor/Function)

1.1 Electrical characteristics (VSWR) (Cpk value > 1.33)

Main antenna

CTF Item Spec.(VSWR) Sample q’ty Cpk Remark
596 MHz 2.5<VSWR <35 S50pcs 1.96 Refer to page 21~28
872 MHz 2.6 <VSWR <3.6 S50pcs 2.02 Refer to page 21~28
1259 MHz 1.6 <VSWR <2.6 S0pcs 2.06 Refer to page 21~28
1458 MHz 1.5<VSWR <25 S50pcs 1.59 Refer to page 21~28
REAR+Main antenna
CTF Item Spec.(VSWR) Sample q’ty Cpk Remark
628 MHz 3.5<VSWR <4.5 40pcs 1.40 Refer to page 29~36
946 MHz 3.5<VSWR <4.5 40pcs 1.44 Refer to page 29~36
1345 MHz 3.7 <VSWR <4.7 40pcs 1.33 Refer to page 29~36
1779 MHz 3.5<VSWR <45 40pcs 1.80 Refer to page 29~36
1.2 Mechanical characteristics (Cpk value > 1.0)
Main antenna
CTF Item Spec. Sample q’ty Cpk Remark
Size
Pattern

2. Critical issues during development stage

No need
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3. Sample manufacturing data and yield data

Molding condition(Supplier : Mobitec) Plating(Supplier : TE Qingdao)
PC molding 245C Chemical supplier TE’s desiginated one
temperature
Actual measured mold Upper : 70~80C Etching 75C/30min
Temperature (Dilution/Temperature/
(Upper / Lower mold) Lower : Normal Time)
cooling
Resin drying 95~105C/6hr Cu plating 58C/160min
(Temperatuer/time) (Dilution/Temperature/
Time)
@ Sample making yield data(5=& tl| ] E})
#1223
. . . Assembly/
Molding Plating Painting RF inspection RTY
NG Q'“E g C'Q)p“t QY971 / 1000| 953 / 971 |931 / 953|931 / 931| 1000
Yield(%) 96.6 98.2 98.0 100..0 93.1
1. Short shot 1. void 1. Bubble
Worst3 NG (29pcs) plating (18pcs) (22pcs)
Result : OK
(NG mode, NG
Qty)
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4. Revision Sheet

No.

Date

Rev

Description of Changes

Remarks
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5. Part Number List

No. PART No. Description Remarks
1 2108825-1 Internal Antenna —
SM-G130H Main
- Part list
Part Name Material & Spec Material Color | Manufacturing | Manufacturing | Remark
supplier site method
1st shot : PC (EH-1051) Cheil White
Carrier MBT, Korea Injection
2nd shot : ABS (AX06437) Sabic Gray
Electroless plating TE Oined
Plating 1) Cu:10~14/m Gray Shl:ll;ga a0, Plating
2) Ni:3~5um
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6. Product Description

Description
This specification covers the requirements for product performance, test methods and
quality assurance provisions of the INTERNAL ANTENNA for the Samsung SM-
G130H mobile phone hand set. Currently, the product is manufactured using 1-shot
molding in conjunction with laser activation of the antenna surface and selective
plating techniques. The 2-Shot MID technology will be used to manufacture this part
in mass production.

Part Number
Tyco Electronics Part Number : 2108825-1
Materials
A. Crystalline Polymer
Ist shot: Cheil EH-1051
2nd shot: Sabic AX06437

B. Plating: 10.0-14.0um of Electroless Copper over plated with 3.0-5.0um of
Low Temperature Nickel.

Applicable Documents
The following documents form a part of this specification to the extent specified herein.
In the event of conflict between the requirements of this specification and the product
drawing, the product drawing shall take precedence. In the event of conflict between
the requirements of this specification and the referenced documents, this specification
shall take precedence.

A. AMP Specification 109-5000 - Test Specification, General Requirements for Test
Methods
B. Product Drawing number C- 2108825
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7. Electrical Properties
7.1 Frequency Band

Service/ GSM850 EGSM DCS PCS WCDMALI
Frequency

Tx (MHz) 824 — 849 880—-915 | 1710-1785 | 1850-1915 | 1920 - 1980

Rx (MHz) 869 - 894 925-960 | 1805-1880 | 1925-1990 | 2110-2170

7.2 Impedance

7.2.1 Nominal Impedance
Rx =50 Ohm

7.2.2 Measuring Method

Using a Network Analyzer, connect the antenna to the reflection point of the
analyzer and measure the impedance within the designated frequency band.

7.3 Matching Circuit

Main antenna : Antenna / Shunt : N.C / Series 100pF / Shunt NC /
Series 100pF / RF switch
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7.4 V.S.WR
7.4.1 Free Space Environment
Mode Tx Rx Tx Tx Rx Rx Tx Rx Tx Rx

V.S.W.R 7 4 4 3 3 3 3 3 3 3

7.4.2 Main Antenna Test Ji

Service/ 596 MHz 872 MHz 1259 MHz 1458 MHz
Frequency
V.S.W.R [MAX] 35 3.6 26 25
Average 3.04 3.14 2.10 2.00
V.S.W.R [MIN] 25 26 16 15

7.4.2 REAR + Main Antenna Test Jig

Service/ 628MHz 946 MHz 1345 MHz 1779 MHz
Frequency
V.S.W.R [MAX] 45 45 47 45
Average 4.00 4.00 4.19 4.01
V.S.W.R [MIN] 3.5 3.5 3.7 35

7.5 Directivity
Omni-directional (Horizontal)

7.6 Gain
7.6.1Maximum Gain
Service/ Mode GSM 850 EGSM DCS1800 PCS WCDMA1
Gain (dBi) 2.4 -1.18 +0.61 +1.90 +1.23
7.6.2Average Gain
Service/ Mode GSM 850 EGSM DCS1800 PCS WCDMA1
Gain (dBi) -6.11 -4.54 -2.94 -2.51 -3.72

7.7 Maximum Power
P =5W under

10
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7.8Electrical Performance
7.8.1 Main antenna
7.8.1.1 VSWR

PR 511 SwR 1.000/ Ref 1.000 [F1 W]

11.00
1] 824.00000 mHz 5.5126
7 | 880. 00000 MHZ 2. 7414
3| 960. (000D MHz  1.9835
4 | 1.7100000 GHz 2.029%,

10.00 151178500000 GHz 1.309
6 |1.9200000 GHz 1.356
»7 12.1700000 GHz 2.01

G. 000

8. 000

7.000

6. 000

5. 000

4.000

3.000

2.000

1.000

1 Start 700 MHz IFEW 70 kHz

Stop 2.3 GHz [3

7.8.1.2  SMITH CHART

P =11 smith (R+jx) scale 1.000U [FL1 m]

824.00000 MHZz 29.503
B80.00000 MHz 87.752
960, 00000 MHzZ 27.

1 70.916 0
2

3

4 1.7100000 GHz

5

]

7

n
o
]
]
1.8500000 GHz o
1.9200000 GHz
2.1700000 GHz 0o

36,584 0. 2.6832

W

PANNFANE AN
1 Start 700 MHz

IFBW 70 kHz

Stop 2.3 GHz 3

11
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7.8.1.3  GSM 850 Band Radiation Pattern-H plane

EUT Antenna Type [o Antenna Circuit
[EUT Version Antenna Humber Matching Type
Test Date Tue 19/MNow2013 15.58:26 | Rotating Axis Phi Z1 [ Z2a | Z3 | 24 [ 75
Tester Polarization Theta Polarization \ | | |
Freq Gawg Gpeak Gmin Dex
+— 624 MHz MMz dBf  dBi deg dBi deg  dB
—=— 849 MHz 1 524 a0 -513 M5 -889 80 356
269 Mitz 2 849 540 411 345 748 8BS 3
3 @69 417 -280 M5 608 80 348
480 MHz 4 880 413 -293 5 592 85 299
304 MHz 5 894 358 -247 350 52 85 274
—,—
—_
N Average Gain -462 dBi
Aplustech
EUT Antenna Type Ci Antenna Circuit
EUT Version Antenna Number Matching Type
Test Date Sun 15/5ep/2013 15:45:50 _ |Retating Axis Phi Z1 | z2 [ z3 | Z4 | z5
Tester Polarization Theta Polarization | ] | |
Freq Gavg Gpeak Gmin Dev
+— 524 Mz Mbz  dBi  dBF deg dBi deg  dB
= $49 MHz 1 824 .5897 452 350 812 80 360
69 Mitz 2 849 510 368 350 706 90 338
3 969 393 -256 350 572 90 346
850 MHz 4 980 391 -259 350 559 85 300
215 MHz 5 915 314 -212 355 433 90 227
6 925 280 186 355 397 95 200
—+— 925 Mz 7 980 370 -284 5 501 270 207
—— 960 MHz
— Average Gain -3.9% dBi

Aplustech

12
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7.8.1.5

DCS 1800 Band Radiation Pattern —H plane

EUT Antenna Type Ci Antenna Circuit
EUT Version Antenna Humber Matching Type
Test Date Sun 15/5ep/2013 15:48:53_ [Rotating Axis Phi AN [ 72 [3 ] 74 [ 75
Tester Polarization Theta Polarization | [ | |
Freq Gavg Gpeak Gmin Dev
+— 1710 MHz Mz dBi  dBi deg dBi deg a8
—=— 1740 MHz 1 1710 724 409 a0 -17.25  17s 1316
1785 MHz 2 1740 691 -382 a0 -1578 175 11.96
3 1785 783 -485 a0 -1588 180 11.03
1805 MHz 1 1805 77@ 486 90 1544 180 1048
1850 Mz 5 1850 785 502 80 1542 180 10400
6 1880 783 -503 80 -14.88 180 985
—+— 1830 MHz
—
N Average Gain -7.56 dBi

Aplustech
[EUT Antenna Type Ci Antenna ing Circuit
IEUT Version Antenna Humber matching Type
Test Date Tue 18/Now2013 16.06:23 _ |Rotating Axis Phi A [ 72 [ 3] 7] 75
Tester Polarization Fhi Falarization | |
Freq Gawg Gpeak Gmin Dev
+— 1850 MHz MMz dBi  dBi deg dBi deg  dB
—=— 1880 MHz 1 1850 483 077 175 3188 S A
1920 MHz 2 1880 533 -1.30 175 -37.06 85 3576
3 1920 584 157 175 -3069 85 2882
1950 MHz 1 1950 556 164 175 3435 0 320
1980 MHz 5 1980 517 -1.16 175 -3202 275 3086
6 1990 522 118 175 -31.22 85 3003
—e— 1990 MHz
—
N Average Gain 531 dBi
Aplustech

13
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7.8.1.7 WCDMAI Band Radiation Pattern —H plane

EUT Antenna Type Ci Antenna ing Circuit
EUT Version Antenna Humber Matching Type

Test Date Sun 15/5ep/2013 15:51:14_ |Rotating Axis Phi 71 [ 72 [ 73 | 74 | 75
Tester Polarization Theta Polarization | ] | |

Freq Gavg Gpeak Gmin Dev
+— 1920 Mz Mz dBF dBi deg dBi deg a8
—=— 1950 MHz 1 1920 g9z 616 85 1488 180 B72
1950 Mz 2 1950 -9os 604 85 1404 180 GO0
3 1980 866 566 85 1307 180 741
1990 MHz 4 1990 553 -551 85 12861 180 7a0
e 2130 MHz 5 2130 964 715 85 1550 155 835
6 2170 @67 624 7S 1625 160 10

—— 2170 MHz

——

— Average Gain -8.90 dBi

Aplustech

14
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7.8.3 Efficiency & Peak Gain

7.8.3.1 Main antenna

1 2 3 4 8 -] 7 8 g 10 11 12 13 14 15 16 17 15 19
Frequency [MHz] 824 549 869 880 915 925 960 1710 1740 1785 1505 1850 1580 1920 1950 1980 1990 2130 2170
Efficiency [dB] -1.67 -6.49 -5.18 -5.11 -4.20 -3.94 -4.92 -3.76 -3.1 -2.82 -2.53 -2.67 -2.86 -3.48 -3.H1 -3.10 -2.99 -4.88 -4 46
Efficiency [%] 1740 | 2244 | 3032 J0.60 | Jd.04 | 40033 3224 | 4203 4996 | 52.28 55.82 54.07 | 51.81 44.88 45.62 | 49.03 S0.21 3248 35.80
TRG [dE] -T.67 -6.49 -5.18 -5.11 -4.20 -3.94 -4.92 -3.76 -3.01 -2.52 -2.53 -2.67 -2.86 -3.44 -3.41 -3.10 -2.99 i -4.46
TRGa [dB] -7 -6.64 -5.33 -5.30 -4.45 - .24 -5.31 -5.40 -7.50 -7.83 -7.34 -5.591 -6.75 -7.20 -6.58 -6.21 -5.00 -6.83 -6.24
Gaing pagy; [UB]] -463 -3.76 -2.a6 =240 -1.36 -1.20 -2.51 <282 -1.71 -0.480 -0.02 0.54 011 -0.45 -0.34 -012 -013 -1.08 0.00
Gaing gg- [AB]} 1655 | 723 | 1554 | 2087 [ -3182 | -3667 | -3046 | -2835 | -31.24 | -2657 | -2381 | 1917 | 1752 | -25304 | -2506 | -2785 | -2945 | - 73 | -21.684
TRG, [dB] SX2VE | -0 ) 183 | 188 | 1663 | 1575 | 1548 | 560 -4.77 -4.46 -4.27 -4.73 -5.11 -5.85 -6.00 -6.01 -5.01 -8.30 -9.149
Gaing pogy [dB]] 1719 | 1482 | 1258 | 11682 | 927 -5.32 -3.01 -0.51 01z 0.16 0.33 -0.40 -0E7 -0.32 -0.21 -0.07 0.00 175 -1.51
Gaing jg- [AB]] -4399 | 4448 | 4213 | 4339 | 2903 | 2794 | 3370 | -3566 | 3680 | 3075 | -27.54 | 2624 | 2227 | 2475 | 2445 | 2482 | 2443 | PSS | 2783
UHRG [dE] 1038 | -9407 -7 65 -7.a2 -6.49 -6.25 =725 -737 -6.41 -615 -5.68 -5.81 -5.B6 -5.480 -5.72 -5.32 =547 -6.41 -2.87
UHRG/TRG [%] 5357 | 5520 56.65 a4 55.95 58.78 S8.36 | 43.56 4578 | 46847 46.24 45.58 | 5240 2725 9876 | 9997 G062 | 70.35 70.68
H-Plane -5.89 -5.10 -3.482 -3.89 -3.16 -2.894 -3.82 -7.32 -6.99 -7.88 -7 .62 -7.90 -7.89 -9.02 -9.25 -5.89 -8./6 | 1010 | -9.38
E1-Plane, AYG [dB] -5.07 -5.95 -5.74 =571 -4.96 -4.79 -6.00 | 1682 | 1566 | 1452 | 1563 | 4227 | 136 [ 1030 | -3.54 -5.26 -7 -7.55 =750
E2-Plane, BYG [dB] -59.92 -5.61 Ry | =70 -6.05 -5.76 -5.53 -4.43 -3.87 -4.12 =354 -3.490 -4.01 -4.90 -4.94 -4.49 -4.33 -5.74 -4.53
Peak Gain [dB] -4.50 -3.73 -2.a6 -2.40 -1.33 =118 -2.44 -0.45 013 017 0.39 0.54 051 0.30 058 1.06 1.23 -0.10 026
Directiity [dB] 3.07 2.76 2.62 2.71 2.54 276 248 3.1 3.4 2.899 2.92 3.21 3.46 375 3.89 4.16 422 4.79 4.72
Minimum Gain [dB] 1643 | -16.04 | 1706 | 1660 | -2104 | -2004 | 1983 | 1462 | 1556 | -16.52 | 1458 | 1206 | 1436 | 1942 | -2025 | -20.50 | -2089 | -2054 | 1948

15
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8. Product Drawing

1
- 3 2 1
THIS DRAWING IS UNPUBLISHED. RELEASED FOR PUBLCATION 20 ‘ Loc DIST REVISIONS
@ COPYRIGHT 20 BY TYCO ELECTRONICS CORPORATION, ALL RIGHTS RESERVED. ‘ DS _ = ‘ x ‘ SESTRTON ‘ e
INSPECTION ITEM NO.
SHEET 1 OO~ | ‘ ‘
Bsigrna CONTROLLED DIMENSION
D | m:QIP INSPECTION ITEM
52 41 +0.1
N
o = T
Sl I L~
8.39£0.07 t—04 96 +0.0/—m=
[t 4101
i1 4.06+0.07 f=-
= YOUNG2-E3
L (CA “ i -
11.82z0.1 [T Il = @ O ! %“
820, -
il =gy 7 N |
C ——
) 4.71+0.07—
5.71+£0.07—
10.1£0.0
10.USE TRAY FOR PACKAGING
T A\ .
7 NF%‘SEH AMNALL TRUNING PART (PATTERN) MUST BE APPLIED MINIMUM RO.3
B PLATING TO BE 12.542.5 Microns OF ELECTROLESS COPPER. (EXCEPT CONTACT PART) o
OVERPLATED WITH 3+2 Microns OF ELECTROLESS NICKEL. 12.Housing thickness(Pattern located area) : Min 0.95mm
Ni temperature with 60°C+5°C 13.Do not contain any substances which are specified in (0QA—2049).
P Y p ( )
AMPOINTS TO MEASURE PLATING THICKNESS.
\ A3\30% VISION INSPECTION : THROUGH HOLE
/\MATERAL: 1t SHOT: PC(EH1050) e e
2nd SHOT: ABS(AX06437) 6. DCR test is requrired
| - - - 17.To print the right logo into TE lobel
3.GATE VESTIGE-RECESSED GATE
AND MUST NOT BE EXTRUDED FORM SURFACE
4.EJECTORS TO BE FLUSH OR SUB—FLUSH WITH EJECTION SURFACE. M‘ﬁ‘gRémgC"SS":UO?:@*:%&&E%%%S}@éc,fgﬂ,‘”gg;gg:sﬁgw;Nﬁsuw T(‘ PARKQ APR—14] -—
. 5 : JG.P N
5 MAXIMUM ALL’C/)WWE) FLASH OF jst SHOT 1S g.o_ mm. e L -— TE TE Comnecti
6 DATE WHEEL/CAVITY ID/MATERIAL MARK HEIGHT 0.1MM - — JC.PAR -—
DIMENSIONS: TOLERANGCES UNLESS ]
FROM SURFACE. OTHERWISE. SPECIFIED: PVD A\RKL5*APR*W A nane
(PRODUCTION TOOL ONLY, AS PERMIT) mm o S S ST SPeC MAIN ANTENNA EOR SM
A | 7.CAVITY ID CHARACTER (AS PERMIT) R _ / a }
e+
8.CADMIUM CONTENT : 5ppmUNDER @Q}H APPLICATION SPEC _
; o e Zt
(ONLY PLASTIC/RUBBER) b . _ B E7 CAGE CODE | DRAWING NO
9.RF TEST IS PERFORMED 100% VATERA s HEGHT — A A400779(C=2108825
CUSTOMER DRAWING e B
AMP 1470-19 REV 31MAR2000
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9. Standard Test Data

9.1 MID 4+4 SHOT RF Data with JIG mold #1 (Main antenna Only)

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 596 MHz 872 MHz 1259 MHz 1458 MHz
VSWR MAX 3.5 3.6 2.6 2.5
VSWR MIN 2.5 2.6 1.6 1.5
#1-1 3.02 3.10 2.00 2.06
3.32 3.19 1.92 214
3.10 3.11 2.00 1.93
5.98 3.01 2.05 210
3.00 3.20 2.09 214
#1-2 3.08 3.15 ’RE 2.00
3.03 3.05 2.09 181
2.92 3.21 219 214
3.21 3.30 211 1.96
3.12 3.18 1.94 1.87
#1-3 3.05 3.00 1.93 1.91
2.98 295 2.00 2.00
3.03 3.30 217 1.93
3.00 3.14 2.05 1.94
3.03 3.08 212 221
#1-4 3.18 3.18 1.90 1.95
3.10 3.30 208 1,92
3.00 3.01 2.05 2.02
3.15 3.07 1.91 2.00
3.05 3.19 2.04 2.00
#1-5 2.91 3.0 2.06 1.85
3.10 3.24 214 2.00
3.14 3.09 1.99 231
3.12 3.19 1.87 1.90
3.03 3.0 2.04 1.95

17
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#1-6 3.27 3.18 2.10 2.01
3.25 3.17 213 2.00

3.22 3.27 1.99 2.02

3.15 3.18 1.99 1.85

3.25 3.21 213 1.94

#1-7 3.12 3.11 2.22 1.90
3.10 3.14 2.02 1.95

3.05 3.13 2.22 2.14

3.18 3.25 217 2.02

2.98 3.18 2.02 2.02

#1-8 3.19 3.20 2.03 1.89
3.18 3.24 2.02 1.81

3.19 3.20 2.03 1.90

3.03 3.18 2.00 1.90

3.10 3.19 213 1.94

3.15 3.30 2.04 1.89

3.19 3.06 1.90 1.81

3.02 3.11 2.05 2.14

2.98 3.24 2.16 1.91

3.16 3.03 2.11 1.95

3.20 3.26 2.09 1.84

3.02 3.21 2.14 2.01

3.10 3.11 213 1.92

3.10 3.01 1.90 2.11

3.10 3.16 1.83 2.10

X 3.11 3.16 2.05 1.98

c 0.09 0.08 0.09 0.11

Cpk 1.75 1.95 1.88 1.54

18
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9.2 MID 4+4 SHOT RF Data with JIG mold #2 (Main antenna Only)

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 596 MHz 872 MHz 1259 MHz 1458 MHz
VSWR MAX 3.5 3.6 2.6 2.5
VSWR MIN 2.5 2.6 1.6 1.5
#2-1 3.02 3.00 2.06 2.05
3.22 3.09 2.07 213
3.00 3.01 2.06 1.92
2.88 3.11 2.1 2.09
312 312 215 213
#2-2 3.11 3.16 2.18 1.99
2.93 2.95 2.15 2.10
311 311 225 213
3.11 3.03 217 1.95
3.02 3.16 212 1.86
#2-3 2.95 2.90 1.99 1.90
> 88 > 85 206 1.99
2.93 3.20 2.23 1.92
3.12 3.04 2.11 1.93
2.93 2.98 2.18 2.20
#2-4 3.08 3.08 1.96 1.94
3.00 3.20 2.14 1.91
2.90 2.91 2.1 2.01
3.05 2.97 1.97 1.99
2.95 3.09 2.10 1.99
#2-5 2.81 3.12 2.12 2.09
311 314 220 1.99
3.04 2.99 212 2.30
3.02 3.09 1.03 209
203 312 210 1.04

19
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#2-6 3.17 3.08 2.16 2.00
3.15 3.07 2.19 1.99

3.12 3.17 2.05 2.01

3.05 3.08 2.05 2.05

3.15 3.11 2.19 1.93

#2-7 3.02 3.16 2.28 2.05
3.00 3.04 2.08 1.94

3.1 3.03 2.28 2.13

3.08 3.15 1.97 2.01

2.88 3.08 1.97 2.01

#2-8 3.09 3.10 2.09 2.13
3.08 3.09 2.12 2.13

3.09 3.10 2.09 2.00

2.93 3.08 2.06 1.89

3.00 3.09 2.19 1.93

3.05 3.03 1.97 2.00

3.09 2.96 1.96 1.80

2.92 3.01 2.11 2.13

2.88 3.14 2.22 2.10

3.06 2.93 2.17 1.94

3.10 3.16 2.15 2.13

2.92 3.16 2.20 2.00

3.10 3.01 2.19 1.91

3.00 2.91 2.12 2.10

3.10 3.06 2.07 2.09

X 3.03 3.06 2.11 2.02

c 0.09 0.08 0.09 0.10

Cpk 1.78 1.97 1.89 1.71

20
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9.3 MID 4+4 SHOT RF Data with JIG mold #3 (Main antenna Only)

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 596 MHz 872 MHz 1259 MHz 1458 MHz
VSWR MAX 3.5 3.6 2.6 2.5
VSWR MIN 2.5 2.6 1.6 1.5
#3-1 3.22 3.02 2.06 2.15
3.42 3.11 2.07 2.23
3.20 3.03 2.06 2.02
3.08 3.13 2.11 2.19
3.32 3.14 2.15 2.23
43-2 3.31 3.18 2.18 2.09
3.13 2.97 2.15 2.20
3.31 3.13 2.25 2.23
3.31 3.05 217 2.05
3.22 3.18 212 1.96
#3-3 3.15 2.92 1.99 2.00
3.08 2.87 2.06 2.09
3.13 3.22 2.23 2.02
3.32 3.06 2.11 2.03
3.13 3.00 2.18 2.30
#3-4 3.28 3.10 1.96 2.04
3.20 3.22 214 2.01
3.10 2.93 211 211
3.25 2.99 1.97 2.09
3.15 3.11 2.10 2.09
#3-5 3.01 3.14 2.12 2.19
3.31 3.16 2.20 2.09
3.24 3.01 2.12 2.40
3.22 3.11 1.93 2.19
3.13 3.14 2.10 2.04

21




Tyco Electronics Corporation

** Tyco Electronics

#3-6 3.37 3.10 2.16 2.10
3.35 3.09 2.19 2.09

3.32 3.19 2.05 2.11

3.25 3.10 2.05 2.15

3.35 3.13 2.19 2.03

#3-7 3.22 3.18 2.28 2.15
3.20 3.06 2.08 2.04

3.31 3.05 2.28 2.23

3.28 3.17 1.97 2.11

3.08 3.10 1.97 2.11

#3-8 3.29 3.12 2.09 2.23
3.28 3.11 2.12 2.23

3.29 3.12 2.09 2.10

3.13 3.10 2.06 1.99

3.20 3.11 2.19 2.03

3.25 3.05 1.97 2.10

3.29 2.98 1.96 1.90

3.12 3.03 2.11 2.23

3.08 3.16 2.22 2.20

3.26 2.95 2.17 2.04

3.30 3.18 2.15 2.23

3.12 3.18 2.20 2.10

3.30 3.03 2.19 2.01

3.20 2.93 2.12 2.20

3.30 3.08 2.07 2.19

X 3.23 3.08 2.11 2.12

c 0.09 0.08 0.09 0.10

Cpk 1.78 1.97 1.91 1.71

22




Tyco Electronics Corporation # Tyco Electronics

9.4 MID 4+4 SHOT RF Data with JIG mold #4 (Main antenna Only)

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 596 MHz 872 MHz 1259 MHz 1458 MHz
VSWR MAX 3.5 3.6 2.6 2.5
VSWR MIN 2.5 2.6 1.6 1.5
#4-1 3.03 3.12 2.14 2.02
3.10 3.21 2.13 1.90
3.14 3.13 2.06 1.89
3.08 3.23 2.05 2.06
3.06 3.24 2.09 2.10
#4-2 2.94 3.28 2.12 1.96
3.00 3.07 2.01 1.88
3.01 3.23 2.22 2.00
2.98 3.15 2.14 1.84
2.91 3.07 2.13 2.00
#4-3 2.94 3.02 2.06 1.87
3.08 3.15 2.20 217
3.08 3.04 2.19 2.10
3.09 3.16 2.11 1.80
2.93 3.10 2.06 1.90
#4-4 3.00 3.03 2.14 1.91
2.98 3.03 2.08 2.16
3.00 3.13 2.05 1.98
3.10 3.25 1.91 2.14
3.15 3.18 2.23 1.96
#4-5 3.01 3.00 2.06 2.06
3.31 3.10 2.14 1.96
2.94 3.20 2.06 1.94
3.14 3.18 1.87 2.10
3.00 3.04 2.04 1.91

23




Tyco Electronics Corporation

** Tyco Electronics

#4-6 3.16 3.20 2.10 1.97
3.01 3.19 2.13 1.96

2.97 3.04 2.22 2.11

2.94 3.20 1.99 2.02

2.94 3.10 2.13 1.90

#4-7 3.09 3.28 2.22 2.02
2.93 3.16 2.02 1.91

3.00 3.15 2.22 2.04

3.11 3.15 2.06 1.98

3.08 3.20 2.23 2.04

#4-8 3.07 3.20 2.04 212
3.06 3.11 2.03 2.10

3.05 3.24 2.13 2.04

2.94 3.34 1.99 1.78

3.15 3.21 1.99 2.10

3.00 3.15 2.13 2.10

2.91 3.08 2.22 2.21

3.12 3.13 2.05 1.81

3.08 3.03 2.16 2.00

3.04 3.05 2.11 1.87

3.10 3.15 2.09 2.09

3.12 3.28 2.14 1.97

2.94 3.10 2.13 2.09

2.91 3.03 2.06 1.90

3.08 3.07 2.13 2.06

X 3.04 3.14 2.10 2.00
G 0.08 0.08 0.08 0.10
Cpk 1.96 2.02 2.06 1.59
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9.5 MID 4+4 SHOT RF Data with JIG mold #1 (Rear Case + Main antenna )

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 628MHz 946 MHz 1345 MHz 1779 MHz
VSWR MAX 4.5 4.5 4.7 4.5
VSWR MIN 3.5 3.5 3.7 3.5
#1-1 4.02 4.00 4.15 4.00
3.86 4.07 4.24 3.96
3.96 4.15 4.38 3.87
4.07 3.91 4.15 4.03
4.09 4.07 4.15 3.95
#1-2 4.24 4.01 4.41 3.89
417 414 417 3.80
3.91 4.09 4.09 3.88
3.94 3.90 4.26 3.98
4.03 4.05 4.29 3.81
#1-3 3.89 3.89 4.26 3.89
4.07 4.01 4.07 3.94
4.08 4.04 4.53 4.11
3.88 412 4.53 4.05
4.11 4.05 4.37 4.01
#1-4 4.06 4.11 4.53 4.00
4.01 4.12 4.37 3.79
3.89 4.04 4.31 3.94
4.07 4.04 4.15 4.01
3.90 4.04 4.27 3.89
#1-5 4.25 4.11 417 3.95
3.98 4.04 4.38 3.80
3.89 4.04 4.32 4.01
4.11 3.89 4.38 4.00
4.05 3.99 4.37 3.95
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#1-6 4.01 4.10 4.25 3.87
4.09 4.12 4.36 3.77

4.08 4.27 4.27 3.89

4.08 4.20 4.21 4.00

414 3.94 4.36 3.69

#1-7 4.08 3.90 4.15 3.92
3.88 4.05 4.31 3.89

411 3.89 4.15 3.70

4.06 3.99 4.42 4.16

4.01 4.10 4.40 4.16

#1-8 3.98 3.89 4.32 4.01
411 3.99 4.09 4.01

4.06 4.10 4.09 4.05

3.87 4.01 4.25 4.00

4.02 3.92 4.31 3.89

X 4.03 4.03 4.28 3.94
c 0.10 0.09 0.12 0.11
Cpk 1.69 1.81 1.34 1.53
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9.6 MID 4+4 SHOT RF Data with JIG mold #2 (Rear Case + Main antenna )

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 628MHz 946 MHz 1345 MHz 1779 MHz
VSWR MAX 45 45 4.7 4.5
VSWR MIN 35 35 3.7 35
#2-1 4.00 3.98 4.08 4.02
3.84 4.05 417 3.98
3.94 413 4.31 3.89
4.05 3.89 4.08 4.05
4.07 4.05 4.08 3.97
#2-2 4,22 3.99 4.34 3.91
415 412 4.10 3.82
3.89 4.07 4.02 3.90
3.92 3.88 419 4.00
4.01 4.03 4.22 3.83
#2-3 3.87 3.87 419 3.91
4.05 3.99 4.00 3.96
4.06 4.02 4.46 413
3.86 4.10 4.46 4.07
4.09 4.03 4.30 4.03
#2-4 4.04 4.09 4.46 4.02
3.99 4.10 4.30 3.81
3.87 4.02 4.24 3.96
4.05 4.02 4.08 4.03
3.88 4.02 4.20 3.91
#2-5 4.23 4.09 4.10 3.97
3.96 4.02 4.31 3.82
3.87 4.02 4.25 4.03
4.09 3.87 4.31 4.02
4.03 3.97 4.30 3.97
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#2-6 3.99 4.08 4.18 3.89
4.07 4.10 4.29 3.79

4.06 4.25 4.20 3.91

4.06 4.18 4.14 4.02

412 3.92 4.29 3.71

#2-7 4.06 3.88 4.08 3.94
3.86 4.03 4.24 3.91

4.09 3.87 4.08 3.72

4.04 3.97 4.35 4.18

3.99 4.08 4.33 4.18

#2-8 3.96 3.87 4.25 4.03
4.09 3.97 4.02 4.03

4.04 4.08 4.02 4.07

3.85 3.99 4.18 4.02

4.00 3.90 4.24 3.91

X 4.01 4.01 4.21 3.96
c 0.10 0.09 0.12 0.11
Cpk 1.67 1.81 1.34 1.53
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9.7 MID 4+4 SHOT RF Data with JIG mold #3 (Rear Case + Main antenna )

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 628MHz 946 MHz 1345 MHz 1779 MHz
VSWR MAX 45 45 47 45
VSWR MIN 35 35 3.7 35
#3-1 4.00 3.96 3.93 4.01
3.84 4.03 4.02 3.97
3.94 411 416 3.88
4.05 3.87 3.93 4.04
4.07 4.03 3.03 3.96
#3-2 4.22 3.97 419 3.90
415 410 3.95 3.81
3.89 4.05 3.87 3.89
3.92 3.86 4.04 3.99
4.01 4.01 4.07 3.82
#3-3 3.87 3.85 4.04 3.90
4.05 3.97 3.85 3.05
4.06 4.00 4.31 412
3.86 4.08 4.31 4.06
4.09 4.01 415 4.02
#3-4 4.04 4.07 4.31 4.01
3.99 4.08 415 3.80
3.87 4.00 4.09 3.95
4.05 4.00 3.93 4.02
3.88 4.00 4.05 3.90
#3-5 4.23 4.07 3.95 3.96
3.96 4.00 416 3.81
3.87 4.00 410 4.02
4.09 3.85 416 4.01
4.03 3.95 415 3.96
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#3-6 3.99 4.06 4.03 3.88
4.07 4.08 4.14 3.78

4.06 4.23 4.05 3.90

4.06 4.16 3.99 4.01

412 3.90 4.14 3.70

#3-7 4.06 3.86 3.93 3.93
3.86 4.01 4.09 3.90

4.09 3.85 3.93 3.71

4.04 3.95 4.20 4.17

3.99 4.06 4.18 4.17

#3-8 3.96 3.85 4.10 4.02
4.09 3.95 3.87 4.02

4.04 4.06 3.87 4.06

3.85 3.97 4.03 4.01

4.00 3.88 4.09 3.90

X 4.01 3.99 4.06 3.95
c 0.10 0.09 0.12 0.11
Cpk 1.67 1.81 1.34 1.53
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9.8 MID 4+4 SHOT RF Data with JIG mold #4 (Rear Case + Main antenna )

TEST BAND
& VSWR PROPERTY
TEST ITEM
Frequency 628MHz 946 MHz 1345 MHz 1779 MHz
VSWR MAX 45 4.5 4.7 4.5
VSWR MIN 35 35 3.7 35
#4-1 3.96 4.02 4.10 4.03
4.02 3.89 4.30 4.03
3.96 3.97 4.28 411
3.94 4.00 4.39 4.10
3.99 3.89 4.30 4.02
#4-2 4.20 413 4.24 419
4.05 3.89 4.39 3.87
3.79 4.21 4.01 3.89
4.20 4.00 4.14 3.97
3.91 4.02 417 4.08
#4-3 3.77 3.88 414 3.96
3.95 412 3.95 412
4.02 419 4.31 3.97
3.90 3.94 4.41 412
4.21 417 4.25 4.08
#4-4 3.94 3.93 4.31 3.94
412 4.06 4.25 3.91
4.20 3.86 419 4.01
3.95 4.08 4.03 3.92
3.78 3.98 415 3.96
#4-5 4.13 3.93 4.05 4.02
3.86 4.24 4.10 4.02
3.77 3.86 4.33 419
3.99 3.71 4.33 4.00
3.93 4.00 4.40 3.81
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#4-6 4.10 3.92 4.13 3.94
3.97 4.16 4.24 413

413 4.02 4.15 3.96

3.96 3.95 4.09 4.07

3.96 4.04 4.24 3.76

#4-7 4.02 4.21 4.03 3.99
3.96 3.88 4.19 413

4.12 3.98 4.10 4.00

3.99 4.00 4.30 3.95

4.00 3.92 4.28 4.23

#4-8 412 3.71 4.20 4.08
3.99 3.81 3.97 3.97

3.94 3.92 3.97 3.97

412 4.26 413 4.02

3.90 4.23 4.19 3.97

X 4.00 4.00 4.19 4.01

c 0.12 0.14 0.13 0.10

Cpk 1.40 1.44 1.33 1.80
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9.7 Mechanical Data(MID Antenna)

Measuring No.

Test Sample

Antenna Size

Pattern

Decision
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10. Packaging (Estimated)

Parts to be packaged in vacuum formed trays and packed into boxes per below concept:

10.1 Box inside

Current: 572mm = Later: 510mm

Tray Tray Current: 346mm
- Later: 350mm

10.2 Box stacking method

&

350 !

S

176

510

-
A_/
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11. Manufacturing Process / Quality Assurance

11.1 Process Flow

Receive 2shot Substrate

v

Receiving Inspection

Accepted
?

'

Storage

Returned To Supplier

A4

Adhesion
Promotion

Full Build
Copper

A 4

Quality
Audit

Passed No
Inspection

Nickel
Plating

\ 4

Quality
Audit

A 4
Passed Adjusting
Inspection Disuse
IRR

Spin Dry

A 4

Visual
Inspection

Passed

Inspection
?

Electrical
Test

Passed Isolation
Inspection Disuse
9 IRR
Package
A 4
Final Quality Audit
Passed Isolation
Inspection Disuse
IRR

Storage

A 4

Ship to Customer
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AMP-Q QC019 REV:B

11.2 Process Control Plan

QC FLOW CHART

Part Control Place/Time Brachylogy
MID ANTENNA FOR SM-G350
A. Receiving Inspection Place RI-Receiving Inspection
P/N: B. Manufacture Process Place FAA First Article Approval Request
2108670-1 0 2013.11. 20 Original Xie Dongping Wang Xu Li Fugang C. Plating Analysis Place Pl —Process Inspection
Rev Date Modify Reason/Content Prepared By Checked By Approved By &rgﬁoizpecmn Place E. 1X/2H —1Time/2Hours 1X/L ~1Time/LOT
Equipment. Jig etc Specification Control Method
Proc No Process Control
ess ' . . Attribute Measurement, Sample Actions Place
Equipment. Jig etc No Key Parameter of Process Key Parameter of Parts A Records Cpk Current Controls
Tag Type Technique Sample Size Frequency
| | Receiving Transport. Rack / P/N. Quantity. Package etc / Appearance | PN Quantity. Package | 0 ) WL102— 77216 Each SAP / WI 102-77239 Return. CCR E
A Parts etc Shipment
® | 5 | Receiving MSPX20 / Dimension. Appearance etc / Appearance / / WL102— 77216 Each AMP-Q QC004 / WI 102-77217 Return. CCR A
Inspection Dimension Shipment
v 3 Storage Transport. Rack / P/N. Quantity. Package etc / Appearance P/N. Quantity. Package Visual / Qh?:;}lem SAP / WI 102-77239 Verify E
et
. . Chemical Re-analyze
> Chemical concentration / Data / analysis / Auto AMP-Q PT278 / Addition/New Bat C
4 | Etching Etching Bath 1 Temperature / Data / Visual / 1X/2H AMP-Q PT159 / Verify B
Time / Data / Visual / Auto / / Verify B
o ) ) X ) Temperature / Data / Visual / 1X/2H AMP-Q PT159 / Verify B
5 Rinse Rinse Bat Time ¥ Data s Visual s Anto ¥ S WI 131-3.7.87 Verify B
Data Chomical WI 131-9.2.2.2 R N
. . emica c-analyze
- WI 131-3.8.0.6
o Chemical concentration / / analysis / Auto AMP-Q PT278 / Addition/New Batl C
6 | Neutralizer |  Neutralizer bath 3 Temperature / Data / Visual / 1X/2H AMP-Q PT159 / Verify B
Time / Data / Visual / Auto / / Verify B
Temperature / Data / Visual / 1X/2H AMP-Q PT159 / Verify B
Ol Rinse Rinse Bath 4 - -
Time / Data / Visual / Auto / / Verify B
Data
. . Chemical Re-analyze
Chemical concentration / / I / Auto AMP-Q PT278 / . C
. analysis Addition/New Batl
Full build .
8 Full build copper bath 5
<& copper Data Visual WI131-3.7.8.7 Verify
Temperature / / / 1X/2H AMP-Q PT159 / WI 131-9.2.2.2 Yy B
Time Y Data ; Visual ; Auto K ; WI 131-3.8.0.6 Verify B
Temperature / Data / Visual / 1X/2H AMP-Q PT159 / Verify B
9 Rinse Rinse Bath 6 - -
& Time / Data Vi Visual Vi Auto / Vi Verify B
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Cu Thickness | N=3
- Analysis file Cu-MID-0.2mm.ana  [[tems of A E CPK WI 118-77203 (DIRR
® |10 FAA X-ray;MSP;3M-Tape |/  |"3M Tape IP-6-Q148 Tplﬁzi?::: Cu Spec:15.0£2um | |, 6_‘(’;1 a8 A FAA IP-6-Q148 o133 QCQ_&_ 50 [QAdjusting D
-MSP>20 Peeling Test N=3 =L 3 Disuse
Appearance N=3
Equipment. Jig etc Specification Control Method
Proc No. Process Attribute Measuremen Sample . Control
ess Equipment. Jig etc No Key Parameter of Process Key Parameter of Parts " - — Records Cpk Current Controls Actions - Place
Tag Tag Technique Sample Size IR A
Cu Thickness | N=3
. Analysis file Cu-MID-0.2mm.ana | - A . W1 118.77203 (DIRR
S AN A ppearance . + or Peeling Test N=3 6 - ) Adiusti
11 PL X-ray;MSP;3M-Tape / 3M Tape P-6-Q148| Thickness Cu SPEC:15.0+2um 1P-6-Q148 g 1IX/L 1P-6-Q148 / QCQ-3-430 kZiAfijustmg D
-MSP>20 Appearance N=3 (3Disuse
Chemical concentration / Data / Ca}:lz‘l‘;‘sclzl / Auto AMP-Q PT278 / Ad dﬁgﬁgﬁzjﬁgm ¢
IS = WI'131-3.7.8.7 -
12 | Pd Initiator Initiator bath 7 Temperature Data / Visual / 1X/2H AMP-Q PT159 / WI 131-9.2.2.2 Verify B
- WI'131-3.8.0.6 -
Time ; Data Y Visual Y Auto Y Y Verify B
Chemical concentration / Data / Ca}:lz‘l‘;‘sclzl / Auto AMP-Q PT278 / Wii313787  |ad dﬁgﬁgﬁzjﬁgm ¢
. . . . 8 PSS
O3 Ni Plating Nickel plating bath Temperature / Data Vi Visual Vi 1X/2H AMP-Q PT159 / WI131-9.2.2.2 Verify B
WI 131-3.8.0.6
Time / Data / Visual / Auto / / Verify B
Chemical concentration / Data / 2:2?;:;:1 / Auto AMP-Q PT278 / WI131-3.787 |Ad dlitieo-s;flle}ijeBm C
14 Sealing Sealing bath 9 Data Visual X WI131-9.2.2.2 Verify
<& Temperature / / / 1X/2H AMP-Q PT159 / Blas0s B
Time Y. Data / Visual / Auto Y. / WI131-3.8.0. Verify B
Temperature / Data / Visual / 1X/2H AMP-Q PT159 WI131-3.7.8.7 Verify B
Ol 1s Rinse Rinse Bath 10 - WI131-9.2.2.2 -
Time / Data / Visual / Auto / WI 131-3.8.0.6 Verify B
Temperature / Data / Visual / / / / WI 131-3.7.8.7 Verify B
O 6 Drying Dryer / - Visual WI'131-9.2.2.2 Verif
Time / Data / / / / / WI 131-3.8.0.6 Y B
Ni Thickness | N=3
. Items of (DIRR
) . - Analysis file Cu-MID-0.2mm.ana Appearance . . For . _ CPK WI 118-77203 A4 e
* 17 FAA X-ray;MSP;3M-Tape / 3M Tape 1P-6-Q148 Thickness Ni Spec:3.0t1.5um 1P-6-Q148 Peeling Test N=3 FAA 1P-6-Q148 5133 QCQ-3-430 %Afl}uslmg D
-MSP <20 Appearance N=3 (3)Disuse
Ni Thickness N=3
- Analysis file Cu-MID-0.2mm.ana  [[tems of A F (DIRR
& | 18 PI X-ray;MSP;3M-Tape / |'3M Tape 1P-6-Q148 Tl’lziif;eﬂ:: Ni Spec:3.0£1.5um Ip- 6_‘31 4g | Peeling Test | N=3 1X/L 1P-6-Q148 / WI118-77203  [2Adjusting D
‘MSP <20 (3Disuse
Appearance N=3
Visual Items of . . - . WI 118-77203 IRR. Isolation.
X D u
* 19 Inspection RX5 / / QCQ-3-430 Appearance |Visual Inspection Criterion|  Visual 100% Every Lot AMP-Q PT157 / QCQ-3-430 Disuse B
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. Agilent RF Network Specific RF o Each g ) IRR. lteolation\
. 20 | Electrical Test Analyzers / / / Data RF Performance Setup 100% shipment AMP-Q PT156 / WI 131-0136] Disuse
I Visual Items of . . - . Each WI 118-77203 IRR. Isolation.
x 0 -
I . 21 Inspection RX5 / / QCQ-3-430 Appearance |Visual Inspection Criterion|  Visual 100% shipment AMP-Q PT157 / QCQ-3-430 Disuse
22 Packing By hand / Apperance. PN Quantity. / Appearance P/N. Quantity, Package Visual Every Lot Each / / SSSOO. . IRR. Verify
L > Package etc etc shipment Package criteria
Final quality P/N. Quantity. Package . Each WI 118-77203
. 23 audit \% / |All conformance / Appearance ete Visual Every Lot shipment AMP-Q QC003 / WI 102-77216 IRR. Rework
Temperature P/N. Quantity. Package . Each .
v | 24 Storage Transport. Rack / Humidity / Appearance ete Visual Every Lot shipment SAP / WI 102-77239 IRR. Verify

A :Substrate  4:Inspection <> ! Operation and Self-Inspection ¥ :Storage
Remark : Plating line—MID
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12. Picture of Testing with SET and Test JIG
12. 1 Set condition
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12.3 TEST JIG VSWR
MAIN ANTENNA Only

piBE s11 SWR 1.000F Ref 1.000 [FL M Dell
11.00

1 621003000 KHz 3.2420
=2 GF2L50000 MHz 3.1287
2 1.ZPE3400 GHz
10.00 4 L4 22200- GHz

9,000

1.000 p &= 4
1 Statt 300 MHz IFBW 70 kHz Stop 2.3 GHz IEE[T

Rear + ANTENNA

piEE 511 SWR 1.000F Ref 1.000 [FL M Dell
11.00

=1 &09.058000 KHz 4.04E9
2 9E5g.FlO00 KHz 4.070%
3 1.3234100 GHz 4.3742
10.00 4

D.,000

1.000 p Y 4
1 Start 300 MHz TFEMW 70 kHz Stop 2.3 GH: [T
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13. VSWR Comparison
13.1.1. VSWR Comparison between #1-1 Cav. & #1-8 Cav.
(Main Antenna only)
-Trl 1+1 53 <HeH Y
- Tr2~Tr9: 4+4 #1 2k 3@ Cav.1-1~1-8

4

PG S11 SWR 1.000/ Ref 1.000 [F1 M DOel]
Trz 511 SWR 1.000 Ref 1.000 [F1 M Del]
Tr3 511 SWR 1.000¢ Ref 1.000 [F1 M Del]
Trd4 511 SWR 1.000/ Ref 1.000 [F1 W]
TrE 511 SWR 1.000/ Ref 1.000 [F1 W]
Tre 511 SWR 1.000/ Ref 1.000 [F1 W]
Tr? 511 SWR 1.000/ Ref 1.000 [F1 W]
Trd 511 SWR 1.000/ Ref 1.000 [F1 W]
Tr3 511 SWR 1.000/ Ref 1.000 [F1 W]
11.00
1 ezfl.oso00 WHz  3.E4z0
=2 GPHLEO000 MHz 3.1287
1n0.00 |3 1.3pE3400 GHz  z.05a87
4 1.4€23200 GHz 2.061%
2.000
&.000
7.000
&, 000
5,000
|
4,000
7.000 %
Z.000
1.000 p o Y
1 Start 300 MHz IFEW 70 kHz Step 2.3 5Hz IEEL)Y
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13.1.2. VSWR Comparison between #2-1 Cav. & #2-8 Cav.

(Main Antenna only)

- Trl 4+4 #1253 <He L
- Tr2~Tr9: 4+4 #2253 Cav.2-1~2-8

i

Tr3
Trd
Tr§
Tré
Tr7
Tri8
Tro

o,

1.

11.

1o,

s11 swr 1.000/ Ref 1.000 [F1 ™
s11 swr 1.000/ Ref 1.000 [F1 M
s11 swr 1.000/ Ref 1.000 [F1 M
s11 swr 1.000/ Ref 6.000 [F1 M
s11 swr 1.000/ Ref 6,000 [F1 M
s11 swr 1,000/ Ref 6,000 [F1 M
511 swh 1,000/ ref 6.000 [F1 M
511 sSwh 1.0007 ref 6.000 [F1 M
511 swh 1.000/ ref 1.000 [F1 M
[als}
: \
2
3
fole] >4
000
L 000 i
I
[
L 000 i
i
.00y 4
Relele]
L 000
L 000
Relele]
']
N 7
000 P 4

1 Start 300 MHz

IFBW 70 kHz

Stop 2.3 GHe

=
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13.1.3. VSWR Comparison between #3-1 Cav. & #3-8 Cav.
(Main Antenna only)

- Trl 4+4 #1229 <FElLt
- Tr2~Tr9: 4+4 #3253 Cav.3-1~3-8

bﬁg s11 swR 1.000/ ref 1.000 [F1 M
TrZ2 511 swr 1.000/ ref 1.000 [F1 M
Tr3 511 swr 1.000/ ref 1.000 [F1 M
Tr4 =11 swr 1.000/ ref 1.000 [F1]
Trs =11 swr 1.000/ ref 1.000 [F1 m]
Tré 511 swr 1.000/ ref 1.000 [F1
Tr7 =11 swr 1.000/ ref 1.000 [F1
Tr& =11 swr 1.000/ ref 1.000 [F1
Tro 511 swr 1.000/ ref 1.000 [F1

11,00
1 59&6.B7000 MHzZ (3. 2691
2 B72.p0000 MHz |3.0670
3 1.25016E00 GHz [2.0392
10,00 |24 1. 4SE3000 GHz |2 1836
5. 000
g. 000
7.000
6. 000
5. 000
4,000
3.000
2,000
b
1.000p
1 Start 300 MHz IFEVW 70 kHz Stop 2.3 GHz B Ed|
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13.1.4. VSWR Comparison between #4-1 Cav. & #4-8 Cav.

(Main Antenna only)
- Trl 4+4 #1253 <He L
- Tr2~Tr9: 4+4 #4253 Cav.4-1~4-8

hw =22 =wr 1.000/ ref 1.000 [F1 m DE1]
re S22 SwR 1,000/ ref 1,000 [F1 M_Del
Tr3 522 swk 1.0007 mef 1.000 [F1 M]
Trd =11 swi 1. Aoret 1,000 [m]
Tr5 =11 SwWR 1.0 ef 1.000 [m
Tri 11 swr 1. ¢oret 1,000 [mM]
Tr7 =11 =wk 1 S ref 1,000 [m]
Tra =11 swk 1,000/ Ref 1,000 [M]
Tr9 511 Swk 1,000/ mef 1.000 [M i
11. 00 . . i ’
1 506, prooodwnz  3.3423 |
472, hoo I]%:.-'II._ 3. 1051 & |'|I|| % ||
2 1.25%l600 GHzZ "B |
0, 00 1 1.4583000 cHz 1,962 \\ |II
|
| !
. ’ 1 |
1]
I \
.00 — |
. [ _ "
7,000 | :II ﬂ flf i
| I
| | § |
¥ 1
u f | |
1 i L
i | b |
b 1
i ,'I I
200 i | |I
f i
:: ; | 1l
\ n \
4,000 i 1 1 ]
i '|_ ll.
f '\ |
3,000
'\- Jé i g \1
! I \\ Y. \
2.000 L WE A ) 3
- b ., \
Y e )A
1.000p ~ A 4
2 Start 300 MHz TFEW 70 kHz Stop 2.2 Gz [N
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13.1.5. VSWR Comparison between #1-1 Cav. & #1-8 Cav.
(Main Antenna + Rear Ass’y)

-Trl 1+1 53 <HeH Y

- Tr2~Tr9: 4+4 #1 2k 3@ Cav.1-1~1-8

» s11 swhr 1.000/ Ref 1.000 [F1 M
Tre 511 swr 1,000/ pef 1.000 [F1 M
Tr3 511 swr 1.000/ pref 1.000 [F1 M
Trd 511 swr 1.000/ Ref 1.000 [F1 M
Tr5 511 swr 1.000/ Ref 1.000 [F1 M
Tré 511 swr 1.000/ Ref 1.000 [F1 M
Tr7 511 Swr 1.000/ Ref 1.000 [F1 M
TrE s11 swr 1,000/ ref 1.000 [F1 M
Tro s11 swr 1,000/ ref 1.000 [F1 M

11.00
1
»2
3
10.00 (4
9, 000
&, 000
7000
6. 000
5. 000
4. 000
3
3,000
2,000

Y

b
1.000p &

45




Tyco Electronics Corporation # Tyco Electronics

13.1.6. VSWR Comparison between #2-1 Cav. & #2-8 Cav.
(Main Antenna + Rear Ass’y)

- Trl 4+4 #1223 e

- Tr2~Tr9: 4+4 #22+= % Cav.2-1~2-8

)ﬂg s11 Swk 1,000/ Ref 1.000 [F1 M
Tre 511 swr 1.000/ pref 1.000 [F1 M
Tr3 511 swrR 1.000/ ref 1.000 [F1 M
Trd 511 swr 1.000/ pref 6.000 [F1 M
Tr5 511 swr 1.000/ pref 6.000 [F1 M
Tré 511 swr 1.000/ pref 6.000 [F1 M
Tr7 511 swr 1.000/ pref 6.000 [F1 M
TrE 511 swr 1.000/ pef 6.000 [F1 M
Tro 511 swr 1,000/ pef 1.000 [F1 M
11.00
1
>2
3
10.00 |4
G, 000
8. 000
7.000
6. 000 )
5. 000
4,000
3,000
2,000
Y d
1.000p a 4
1 Start 300 MHz IFBW 70 kHz Stop 2.3 GHz B =
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13.1.7. VSWR Comparison between #3-1 Cav. & #3-8 Cav.
(Main Antenna + Rear Ass’y)

- Trl 4+4 #1229 <FElLt

- Tr2~Tr9: 4+4 #3253 Cav.3-1~3-8

bﬁg s11 swR 1.000/ ref 1.000 [F1 M
TrZ2 511 swr 1.000/ ref 1.000 [F1 M
Tr3 511 swr 1.000/ ref 1.000 [F1 M
Trd4 =11 swr 1.000/ ref 1.000 [F1 M
Trs =11 swr 1.000/ ref 1.000 [F1 M
Tré 511 swr 1.000/ ref 1.000 [F1 M
Tr7 =11 swr 1.000/ ref 1.000 [F1 M
Tra =11 swr 1.000 ref 1.000 [F1 m
Tro 511 swr 1.000 ref 1.000 [F1 M
11,00
1 &28.0p000 MHz (3.0042
2 Gda, SPo00 MHz |3.8923 |
3 1.3450400 3.
10,00 (=4 1,770k 4
5. 000
g. 000
7.000
6. 000
5. 000
4,000
3.000
2,000
b
1.000p &
1 Start 300 MHz IFEVW 70 kHz Stop 2.3 GHz B =
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13.1.8. VSWR Comparison between #4-1 Cav. & #4-8 Cav.
(Main Antenna + Rear Ass’y)
- Trl 4+4 #1233 e}
- Tr2~Tr9: 4+4 #4215 % Cav.4-1~4-8

F1 M De'q
F1 M_Del
» [F1 m]

M

bF} 522
rs S22
Tr3 =22
Tr4 s11
Tri =11

=]+

]‘ | o
7000 !
| i
b

e
Nm—a;

P =

~

_ l._' |_.\ Fi
3 )
k b F
r W
r\v__\ J \
2 (1y]
» d

1.000p = 4

2 Start 300 MHz TFEMY 70 kHz Stop 2.3 GH: 1El
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14. SHe| Y Edge A & VSWR 33 A YA 574 DATA

ole) L) Edger] & VSWR 34 AstAl =2 DATA

= eee (SPKIAIE) Gain(dBm)
Cavity | SSFIHNMHZ) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
-1 o 1 205 | 32 | 245|187 | 302 | 205 | 426 | 382 20.02 1916
e 2 341 | 319 | 209 [ 194 | 306 | 294 | 432 | 384 2878 1917
Average 208 | 320 | 212 [ 191 | 304 | 200 | 429 | 388 29.03 1069

= —mTe (SPKIAIS) Gain(dBm)
Cavity | SSFIEMMHZ) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
n-? o 1 205 | 321 | 215|187 | 202 | 205 | 426 | 382 29.07 1916
e 2 2311 | 219 | 209 [ 194 | 306 | 204 | 432 | 384 28.78 1917
Average 208 | 220 | 212 [ 191 | 204 | 200 | 429 | 328 28.90 1917

s e A ERE SetS4

i s (SPKIAIS) Gain{dBm)
Cavity | SEZMAMHZ) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
-3 R 1 303 | 223 | 212|182 | 305 | 304 | 429 | 357 2910 19,12
e 2 207 | 223 | 211 [ 197 | 202 | 208 | 431 | 28 28,95 19.19
Average 205 [ 222 | 212 [ 100 | 204 | 201 | 430 | 204 28,08 1916

Su cr=es FEEY SetS4

B - (SPKIAE) Gain{dBm)
Cavity EHEMMHz) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
-4 - 1 307 | 273 | 219|185 | 300 | 207 | 421 | 338 29,14 1913
e 2 340 | 324 | 211 [ 180 | 305 | 298 | 430 | 382 26.74 1917
Average 300 | 224 | 215|188 | 303 | 203 | 426 | 3490 28,94 1913
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75 cEss S5 Set5d

(SPKIALE) Gain(dBm)
Cavity | SEZMMHz) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
#-5 i 1 308 | 319 | 217 | 185 [ 208 | 208 [ 423 | 200 28.10 19,22
o 2 310 | 316 | 206 | 1.91 | 3.04 | 295 | 4.27 | 283 26.96 18,26
Average 300 [ 318 | 212 | 1.88 | 305 | 202 | 425 | 387 28,98 19,24

2 crzss o= Set5S

(SPKIALE) Gain(dBm)
Cavity | SEZOH:MHz) | 621 | 872 | 1205 | 1462 | 605 | 057 | 1323 | 1638 EGSM WCDMA1
-6 i 1 304 | 325 | 212 | 184 [ 208 | 202 | 429 204 29.11 18,13
o 2 307 | 321 | 208 | 1.97 | 304 | 296 | 430 | 382 28.90 19,21
Average 306 [ 323 | 210 | 1.9 | 205 | 299 | 429 | 388 26,01 1917

2 czss =E=3 SetaS

(SPKIALE) Gain{dBm)
Cavity | SEZOHMHz) | 621 | 872 | 1205 | 1462 | 605 | 057 | 1323 | 1638 EGSM WCDMA1
U 1 308 | 319 | 213 | 1.81 | zo9 | 203 | 424 | 308 29.07 19.14
2 312 | 315 | 213 | 1092 | 207 | 296 | 435 | 308 28.72 19,13
Average 310 | 317 | 213 | 187 | 203 | 200 | 430 207 28,90 19.14

2 == =g E’ci! s_etE’é!

(SPKIAIE) Gain{dBm)
Cavity | SEZFIHNMHz) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
L S 1 308 | 319 | 222|191 [ zo7 | 311 | 430 208 28.11 19,11
2 313|321 | 204 [ 102 | 213 | 290 | 434 | 380 28.56 19,08
Average 311 | 320 | 213|192 | 208 | 3m | 432 288 28.59 18.10
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2 czss =E23 Set5S

(SPKIALS) Gain(dBm)
aot = EZHFME=MHz) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
R 1 275 | 364 | 1.86 | 2.00 | 272 | 335 | 3.95 | 4.26 29.35 10,42
o 2 280 | 349 | 176 | 2.24 | 281 | 322 | 406 | 409 20.05 19,44
hverage 278 | 367 | 18 | 247 | 277 | 329 | 401 | 4.14 29.20 19,43

o czss 553 SetSS

(SPKIALS) Gain({dBm)
- EZHFTMMHz) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDIMA1
R 1 329 | 308 | 238|183 | 333 | 256 | 4.48 | 368 28.78 18,04
- 2 335 | 281 | 234 | 184 | 336 | 276 | 456 | 3.5 28.52 18,88
hverage 332 | 285 | 236 | 160 | 335 | 266 | 4.52 | 3.60 28.65 18,91

21 SELR FE5S Set=d

(SPKIALIE) Gain{dBm)
ME:DFER EFFM4MHz) | 621 | 872 | 1205 | 1462 | 605 | 957 | 1323 | 1638 EGSM WCDMA1
EZNZ | zmzr 1 364 | 261 | 281 | 146 | 331 | 244 | 481 | 366 28.30 1852
2 383 | 272 | 278 | 1.37 | 368 | 241 | 510 | 3.22 2817 18 46
hverage 374 | 267 | 285 | 1.42 | 380 | 243 | 4.96 | 3.44 28.24 18,49
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15. TE Qingdao RF Jig

14.1.Log Mag. and VSWR(3:1) data for reference sample

dE

Mululn} };—___

A
8 B

1 Segrment Swesp Order Baze [BhE|

Antenna Measurement
0 — O .
chl— — e —— —
| Freq Bl RL
Bandl | 694.35 | Z24.44 -5.13
Bandz | 1457.6 | 42.33 -13.4
Band3
Band4
" Mame  Trig FPosition
=

2i712013 1:19:20 FM
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15.2 Spec. with tolerance

G3g12
REF SPEC REF SPEC
Fe £94. 35MHz | +/-THHz Fe 1457. 6MHz  |+/-15MHz
BAlDL W 24, 44WHz vz | DM [Chg 42, 33MHz +/-3MHz
RL —£. 134dB +/-0. 05 FL -13. 4dB +/-0. 05
7] Al 7FA] Spec (Fe, BW, RL) < 3714 2} = fail &H-5-0] ¥ fail 2 &5
1. 3£F A 7L Ref Sample : 58 AMZ7 5L3 ATA &
2. 3£ A 7L Low shift Limit Sample: 3£ 4] Lol A VSWR 0.5 7] 7F€] Low shift limit A 2
3. 3£ A1 7L high shift Limit Sample: 3£ 4] 7Ll ] VSWR 0.5 7| ¥F€] high shift limit 4 &

15.3 Limit Sample TE Qingdao Jig <] test

<3 A1 Low shift Limit Sample >

Antenna Measurement
. -

1
—cht

Freq Bty RL
Bandl | 6&3.15 | 23.582 -6.22
Bandz |14Z6.63| 41.07 | -13.67
Band3
Bandd

Mame Trig  Position

2[712013 1:19:20 PM

<3t #] 21 high shift Limit Sample >

Antenna Measurenien
g g 0 g
—chl ]

Freqg Bty FL
Bandl | 707.58 | 25.28 -6,
Bandz |1499.83 | 32.95 SRt
Band3
Band4
Mame Trig Positian

2/712013 1:19:20 PM

Stop |
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15.4 EEX| 1 Reference sample, high/low Limit sample VSWR H| 1l

Trl : Ref Sample VSWR on TE Qingdao RF JIG
Tr2 :

Tr3 : 34| 71 High shift Limit Sample VSWR on TE Qingdao RF JIG

S11 SWR 1. f1.000 [F1 W]
11 SWR 1. f 1.000 [F1 M]
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15.5 RF inspection fixture photo(TE Qingdao)
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16. Molding parameters
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17. Outgoing inspection report

Supplier | prepared | checked | approved | N S P ECTl O N R E PO RT
Tyco FREIR XIHE RSV
Delivery date 2013-11-20 Customer P/N
Supplier Tyco Electronics Part Name. ANTENNA for SM-G350
inspection level VL=IV Part No. 2108670-1
Inspection date 2013-11-20 Inspector SRS
Inspection result
Inspection Item Sampling Q'ty Requirement
Lot no: 13325-1 ‘ ‘ ‘
Appearance 40pcs To meet g&zg’;ﬂ?l Quality All are acceptable.
Cu: 12+2um 11.972 | 11.988 | 11.971
Plating thickness 3pcs/lot
Ni: 4+1um 3.991 | 3.972 3.888
. Adhesion test
Peeling-off 3pcs/lot standard OK OK OK
RF Test 40pcs Set-up RF parameters All are acceptable according to set up standard.
RoOHS 3pcs customer requirement Acceptable level
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