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Part No: 02036180-04145
Project No: 4145

1.0 PURPOSE AND SCOPE

The purpose of this document is to establish a design specification for the antenna products that Galtronics is
developing for SAMSUNG. Any changes or additions to this specification can affect schedule and/or cost of
the product should be negotiated between Galtronics and SAMSUNG before being incorporated into the
specification. Upon agreement of this specification Galtronics will make no changes without written
approval from SAMSUNG. Any changes request by SAMSUNG will be given to Galtronics with sufficient
time frame to evaluate the cost impact and react as required.

The development of the product within Galtronics was conducted according to the Design control Procedure

SOP.

2.0 ABBREVIATIONS AND DEFINITIONS
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High Speed Packet Access

3.0 DESCRIPTIONS AND PART NUMBER

3.1 DESCRIPTION
This antenna is an internal HSPA antenna for laptop.

3.2 PART NUMBER

Galtronics Part Number

Customer P/N

02036180-04145

BA42-00245A
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4.0 ELECTRICAL SPECIFICATIONS

4.1 FREQUENCY BAND (MHz)

BAND FREQUENCY
GSM850 TX(824-849MHz)

RX(869-894MHz)

TX(880-915MHz)

GSM900
RX(925-960MHz)
TX(1710-1785MH?z)
DCS
RX(1805-1880MH?z)
PCS TX(1850-1910MH?z)
RX(1930-1990MH?z)
TX(1920-1980MH?z)
W2100

RX(2110-2170MHz)

4.2 IMPEDANCE

Normal impedance: 50Q2

4.3 INPUT VSWR

4.3.1 Maximum values of VSWR in frequency band

FREQUENCY
BAND (MHz) VSWR

824 55

GSM850/900 894 3.0
960 6.0

1710 4.0

DCS1800 1880 40
1850 4.0

PCS1900 1990 50
1920 4.0

WCDMAZ2100 2170 45

4.3.2 Test method (Engineering)
The antenna is tested while mounted on the laptop. The laptop is positioned in free space. (Free
space means the laptop is held in a non-conductive device and away from any conductive objects).
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4.3.3 Test method (Production)

Galtronics will design a representative test fixture for use on the process that requires electrical
testing. The results of the test fixture will be correlated to the result obtained on the laptop.

4.4 Gain

4.4.1 Minimum Gain values for average in Azimuth/ Elevation plane

(Measured in the A-plus tech chamber in Galtronics Korea)

BAND FRE((EAUHEZ')\‘CY PLANE Gain (dBi)
H 11.0
824 E1 95
E2 85
H 6.5
GSM850/900 894 E1 6.0
E2 6.0
H 85
960 E1 75
E2 95
H 6.5
1710 E1 55
E2 65
DCS1800 - T
1880 E1 55
E2 6.0
H 65
1850 E1 55
E2 6.0
PCS1900
H 75
1990 EL 6.5
E2 65
H 75
1920 EL 6.5
WCDMA2100 E2 6.5
H 7.0
2170 EL 6.5
E2 8.0

5.0 MECHANICAL SPECIFICATIONS;

5.1 MECHANICAL CONFIGURATION
The appearance of the antenna is in accordance with drawing of 02036180-04145(PEBBLE MAIN).

PAGE 6 OF 9



@@ GALTRONICS (GTK) LTD. Revision: p1

Part No: 02036180-04145

ANTENNA SPECIFICATION  Project No: 4145

6.0 ENVIRONMENTAL SPECIFICATIONS

6.1 Temperature Cycling Test
Place the antenna assembled to back case in an environmental chamber at temperature T1=-10"C.
Expose antenna to this temperature during 2 hours. Then increase temperature to value of T2=+60C
during 2 hours and expose antenna at this temperature during 2 hours. Then decrease temperature to
value T1=-10°C during 2 hours. Relative humidity must be 50% RH. Repeat this cycle 10 times.
After test is complete, there shall be no visual deterioration or damage. Electrical characteristics
should be within the specified range.

70

Temperature, “C
P

[] 3
-10
-20
1 CYCLE
P
10CYCLES
-t >
Time, hours

Figure 1. Thermal Cycling Test

6.2 Static Humidity Test
Place the complete antenna assembled to back case in an environmental chamber at +20°C. Then
increase temperature during 2 hours t to +55°C with humidity increasing to 95%RH. Keep antenna
with these parameters for 24 hours. After the finish initial ambient parameters should be achieved

during 1 hour.
After test is complete, there shall be no visual deterioration or damage. Electrical characteristics

should be within the specified range.

6.3 Operating Temperature Range Test
The operational temperature range is: -10C to +60C at 50% RH. The antenna assembled to back

case, should be checked immediately after 1 hour keeping in each temperature including VSWR
data for each. After test is completed, the antenna should function mechanically. Electrical
characteristics should be within the specified range.
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6.4 Storage Temperature Test
Place the antenna in an environmental chamber at -10°C during 24 hours. Then increase
temperature to value of 60 C at 95+5% RH during 2 hours, and keep the antenna 24 hours. After
test is complete, there shall be no visual deterioration or damage. Electrical characteristics should be
within the specified range.

7.0 QUALIFICATION

The mechanical and environmental tests mentioned above are performed according to the flow chart
shown in Figure 2 below.

Imitizsl
Charactenstics

LIMNE 1 LINE 4

C=0 ] n=8 C=0 ] n=8 C=0] n=6 C=0 | n=6

- Criperating Storage
'tl':er;'!?nera_lt_:ﬁ.‘ HumEiI;?:;'ETest Temperature Temperature
ycling Tes : Rangs Test Test

( Final

Characteristics

Figure 2. Property Verification test Flow Chart
Mote: n - sample size; ¢ - allowable amount of critical failures
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8.0 PACKAGING

02036180-04145 will be packaged in ESD PE bag, and 5 bags will be bound together. 675 sets will be in

one carton.
Spes/group | 14 groups
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1. VSWR

1.1 VSWR GRAPH

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

PR £11 SWR 1.000/ Ref 1.000 [F1 W D=1]
11.00
524.00000 MHz 4.3753
594.00000 MHz 1.4544
SE0.00000 MHz 4 0283
10.00 1, PLO0000-GHz — 24554
=t 1.2300000 GHz 1.9@84 H Allacate
1.5500000 GHz (39821 Channels
1.9900000 GHz 3210
5.000 %.igggggg GH: 0000 N & TS |
2
ey Allocate
|
Traces
7000
£.000
Daka -= Mem
Sl " DataMath
OFF
4.000
Equation Editor. ..
Siclulely] Equation
OFF
2.000
Edit Title Label
1.000 p
o R [ ALl
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1.2 VSWR TEST DATA

VSWR Test Data
@(.f‘l;ll{()[l!( =
SLIDER UF SLIDER DOWN
SPEC SE0NHz 17T10MHz 1350MH 824N[Hz D60NHz 1710AHz 1E50MH
MAXE5Z MAX-6.6 MAX:3S MAX-65 MAN0T MAX-G5 ALAX-3]
1 7.08 9= 2.04 547 5.87 513 139
2 6.96 4.00 2.04 5.43 .60 518 1.39
3 713 .91 2.07 5.51 5.67 519 .38
4 6.67 4.05 203 .19 £.6. 278
£ 6.86 4.00 .04 .52 £1 .37
[ T.0= 4.01 2.0=s 547 5.1 136
7 T.45 4.57 2.30 .50 5.2 .39
] 7.19 .97 105 £.38 . 2.42
9 T.04 4.03 .04 £, 2.42
10 6.90 1.99 12 £ 1.38
11 697 4.04 2.04 s, 240
12 6.98 198 .06 £.53 £ 140
13 7.26 4.58 119 548 £ 139
14 7.18 1.58 .00 546 £, 241
1= 6.86 4.00 2.04 208 552 s, 237
16 T.0= 4.01 .05 2.0= 547 s, 1.36
17 T.45 2.30 2. .50 5. .39
18 7.19 105 2 5.38 £, 2.42 217
19 T.04 2.04 204 .05 £, 2.42 218
20 6.90 212 208 552 s, 138 215
21 6.97 4.04 2.04 2.04 5.32 5. 240 2.16
22 6.98 106 208 553 . 140 218
23 7.26 119 2.10 548 £, 139 217
4 7158 2.0 546 s, 2.41 217
s 6.86 A 552 . 2.3 218
16 T.08 x . 136 214
27 TAS - v’ £ 139 112
28 7.19 2. 5.38 s, 2.42 217
29 T.04 2.04 204 .05 s, 2.42 218
30 6.90 212 2.08 5.52 5. .38 2.15
31 6.97 .04 204 £.32 £, 140 e [
32 6598 .06 208 551 s, 140 216
33 726 119 2.10 548 5.56 517 139 217
34 7.18 2.09 2.08 .46 5.57 5.27 2.41 217
3= 7.13 207 208 551 5.67 s 1.38 218
36 692 105 201 .59 £ 1.38 214
37 TAS .30 2,20 5.63 139 215
38 7.19 2.05 2.04 5.57 5 242 217
39 7.04 204 204 .15 s 2.42 118
40 6.90 12 2.08 5.60 £ 138 212
41 697 4.04 .04 204 5.486 =1 240 218
42 6598 ER .06 2 5.62 .13 .40 216
43 7.36 4.58 119 2.10 .58 517 139 317
44 ) 7.18 158 109 2.08 8.87 5.27 2.41 317
45 245 6.86 4.00 .04 208 5.64 512 .37 218
46 £.60 T8 4.01 .05 208 5.59 516 136 214
47 561 697 4.04 2.04 204 546 511 .40 216
48 5.65 698 .95 2.06 205 5.62 5.23 2.40 216
49 2,58 7.36 4.58 119 2.10 .58 517 139 317
20 5.71 7.18 .58 .00 2.08 5.87 5.27 2.41 217
USL 660 5.20 6.60 3.0 3,10 9,70 6.50 310 310
Max 5.88 T.45 4.58 2.30 2.20 8.67 s.64 278 2.54
Min 522 68.67 1.58 203 201 .15 512 136 214
Mean £.66 T.08 4.08 109 2407 .84 512 .40 317
STD 0.14 0.19 0.22 0.08 0.0s 0.14 0.08 0.07 0,06
CPK 219 1.99 3.67 6.06 7.59 2.80 .07 346 4.83
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2. GAIN

- H(Azimuth) Pattern

Freq
MHz
824
849
869
880
894
915
925
960
1710
1785
1805
1850
1880
1910
1920
1930
1980
1990
2110
2170

Gavg
dBi
-8.88
-7.04
-5.67
-4.91
-4.31
-4.47
-4.30
-6.23
-4.28
-4.74
-4.37

-4.38
-4.74

-5.33
-5.23
-5.06
-4.87
-5.22
-5.34
-4.95

Gpeak

dBi deg
-4.04 5
-2.58 0
-1.85 0
-1.28 0
-0.60 180
-0.12 180
0.30 185
-0.89 190
0.96 240
0.35 185
0.49 235
0.82 240
0.37 245
-0.27 225
0.14 225
0.49 225
1.22 230
0.82 230
1.26 240
1.13 245

Gmin

dBi
-27.05
-23.23
-23.21
-24.83
-22.71
-19.77
-19.49
-28.68
-28.75
-40.16
-27.82
-28.07
-29.14
-25.77
-27.05
-23.88

-35.05
-26.02
-24.13

deg
270
85
85
85
85
80
75
65
65
20
20
15
10
10
50
10

40

Dev
dB
23.01
20.65
21.37
23.55
22.11
19.64
19.79
27.79
29.71
40.50
28.32
28.89
29.51
25.50
27.19
24.37
36.22
35.87
27.29
25.26

—e— 824 MHz
—&— 849 MHz
869 MHz
880 MHz
—%— 894 MHz
—e— 915 MHz
—+— 925 MHz
—=—960 MHz
—==—1710 MHz
1785 MHz
1805 MHz
1850 MHz
1880 MHz
1910 MHz
1920 MHz
1930 MHz
—=— 1980 MHz
1990 MHz
2110 MHz

2170 MHz
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El(elevation 1) Pattern

Freq
MHz
824
849
869
880
894
915
925
960
1710
1785
1805
1850
1880
1910
1920
1930
1980
1990
2110
2170

Gavg
dBi
-7.53
-5.91
-4.70
-4.17
-3.86
-4.48
-4.24
-5.23
-3.52
-4.21
-3.96

-3.56
-3.72

-4.17
-4.16
-4.03
-4.09
-4.46
-4.14
-4.23

Gpeak

dBi deg
-4.60 270
-2.99 270
-1.86 265
-1.42 265
-0.90 10
-1.14 0
-0.73 0
-1.10 345
0.42 300
-0.19 290
0.15 285
0.86 280
0.63 275
-0.37 275
-0.69 275
-0.49 275
-0.29 270
-0.72 270
-0.33 300
0.54 295

Gmin
dBi
-19.44
-17.17
-17.53
-16.77
-13.86
-12.56
-12.55
-17.43
-36.86
-23.15
-20.56
-15.31
-13.19
-13.45
-14.92
-15.94
-17.92
-18.15
-30.89
-19.51

deg
210
210
215
215
215
215
220
150
200
200
200
180
180
210
210
210
210
210
210
210

Dev
dB
14.84
14.18
15.67
15.35
12.96
11.42
11.82
16.32
37.29
22.96
20.71
16.18
13.82
13.07
14.22
15.46
17.63
17.43
30.56
20.04

—— 824 MHz
—=— 849 MHz
869 MHz
880 MHz
—¥— 894 MHz
—e— 915 MHz
—+— 925 MHz
—=—960 MHz
—==— 1710 MHz
1785 MHz
1805 MHz
1850 MHz
1880 MHz
1910 MHz
1920 MHz
1930 MHz
—=— 1980 MHz
1990 MHz
2110 MHz

2170 MHz
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E2(elevation 2) Pattern

Freq
MHz
824
849
869
880
894
915
925
960
1710
1785
1805
1850
1880
1910
1920
1930
1980
1990
2110
2170

Gavg
dBi
-6.43
-5.14
-4.30
-4.06
-4.07
-5.24
-5.27
-7.24
-4.76
-4.87
-4.34

-3.88
-3.99

-4.42
-4.45
-4.29
-4.18
-4.62
-5.51
-5.88

Gpeak
dBi deg
-3.39 305
-2.23 305
-1.38 300
-1.06 300
-0.86 295
-1.90 230
-1.73 225
-3.84 220
-0.66 185
-0.65 180
0.04 180
0.97 180
1.14 185
0.87 185
0.86 185
1.23 185
1.35 190
0.87 190
-0.28 195
-0.20 200

Gmin
dBi
-13.08
-10.78
-10.93
-11.72
-11.91
-14.45
-14.30
-17.11
-14.48
-12.57
-11.62
-12.73
-13.26
-13.64
-13.34
-13.15
-16.63
-17.47
-30.33
-26.71

deg

110
105
100
105
105
105
105
110
260
285
285
280
275
270
270
270
275
275
270

§)

{
0
I
l
i
I

S

95

=t

\\\“’_(’///

Dev
dB
9.70
8.55
9.55
10.66
11.05
12.55
12.57
13.27
13.82
11.92
11.65
13.70
14.40
1451
14.20
14.38
17.98
18.34
30.05
26.50

—— 824 MHz
—=— 849 MHz
869 MHz
880 MHz
—¥— 894 MHz
—— 915 MHz
—+— 925 MHz
—=—960 MHz
—=— 1710 MHz
1785 MHz
1805 MHz
1850 MHz
1880 MHz
1910 MHz
1920 MHz
1930 MHz
—=— 1980 MHz
1990 MHz
2110 MHz

2170 MHz




