Regulatory WWAN Antenna Information

Platform

Platform Owner Dell Inc.

Brand Name Dell

Regulatory Model PTO2

Regulatory Type PT02002

ODM Quanta Computer Inc.

Target Launch Date 2010/3/30

Antenna

Brand Name Auden

Part Number m Tx1 Antenna: 220265-09
W Tx2 (or Rx2) Antenna : 220265-09

Module

With WWAN Module m Ericsson (DW5540)

(Check Box)




1. Specifications

Antenna Specifications

Remark: Peak Gains include all system losses (connector, cable, etc)

Antenna Type (Material, Technology) PCB, IFA

Operating Frequency Range(s) 824MHz ~ 960MHz and 1710MHz ~ 2170MHz
Peak Gain (Low Band) (dBi) Main: -0.06 / Aux: -1.85
Peak Gain (High Band) (dBi) Main: 1.15/ Aux: 0.01
Radio Connector Type T-NOTE

Mid-Line Connector Type (If Applicable) N/A

Cable Specifications

Main Aux
Cable Parameters LCD Base LCD Base
Total Total
Side Side Side Side
Length (mm) N/A N/A 398.1 N/A N/A 617.4
Loss (Including ' . 7
0.60/ 0.97/
Connectors) (dB,
0.91 1.45

0.9GHz / 2GHz) O

7

Color: White with a gray stripe || Color: Black with a gray stripe

Description (Color, | n. 4 13 mm (0w loss) OD: 1.13 mm (low loss)

Diameter, Manufacturer)
Vendor: GBE Vendor: GBE




2. Antenna Assembly

Main Antenna

Aux Antenna

3. Antenna Assembly Installed in The Notebook
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Main Antenna

Aux Antenna




4. Mechanical Drawing of Antennas

Main and Aux Antenna
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5. Antenna dimensional information for SAR evaluation
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6. Diagram of Co-Location Antenna Separation
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Antenna dimensional informati on

Please open the LCD lid to 20° , which is perpendicular
to the table surface.

Then do those measurements.
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7. Gain Patterns

Main Antenna

824 MHz

Thataany_Y
[— ¥-Palar — BE-Palar — H+¥-Fala]

830 MHz

Frequency 8624 MHz.

e Phil Phigl Thetad0
V(Peak Gain}|  -2.31 -0.99 -1.35
H{Peak Gain)] -3.11 -4.38 226
Vidvg Gain} | 965 -8.03 .93
Higvg Gain} | -5.08 10.63 -8.92




Thatego_y
[ — ¥-FPolar — H-Palar — H+V-Falay

835 MHz

Frequency 830 MHz

- F Phil Phig0 Thetad0
V(Peak Gain} -2.01 -0.75 -1.62
H{Peak Gain} -3.01 -4.31 -1.95
Yi{kvg Gain) -5.12 -1.69 -r.15
Hi{fvg Gain} -5.10 -10.42 -5.08




Thesdaiiald_ Y
— ¥-Falar — H-Polar — ]I-o-‘i"-l\n‘l.:‘

836 MHz

Frequency = 835 MHz

Fee Phil Phid0 Theta30
V[Peak Gain) -1.82 -0.65 .48
H{Peak Gain} -3.06 -4.27 -1.72
¥ifvg Gain) -3.78 -T.48 -7.48
Hi{fvg Gain) -5.20 -10.26 -8.31
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Thsdeiod_y
[— ¥-Polar — B-Palar — H+V-Fala]

840 MHz

Frequency = 836 MHz

- Phi0 Phia0 Thetad0
V[Peak Gain)|  -1.78 -0.60 1.43
H{Feak Gain)] -3.07 425 168
Vidvg Gain) [ 870 741 7.53
HiAvg Gain) [ 522 -10.22 -9.38
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ThesdaBel_ Y

[ — ¥-Palar — H-Polar — H+¥-Pala]

849 MHz

FFE‘CIUEFIE}.-‘ = 840 MHz

- Phil Phig0 Thetadl
ViPeak Gain)]  -1.80 -0.50 1.34
H[Peak Gain)] -3.14 -4.30 158
Vitvg Gain) | -3.45 T.27 779
Hitrg Gain) | 5.25 1012 874
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Tremta g _Y
[— ¥-Palar — B-Dalar — H+7-Pulad

860 MHz

Frequency = 849 MHz

- Phil Phig0 Theta%0
ViPesk Gain}|  -1.31 -0.33 1.20
HiFeak Gain)] -2.54 454 .37
Vigvg Gain} [ 210 .02 7.91
Hifvg Gain) |  -5.84 -9.98 A0.74
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Thedsenn_¥
— ¥-Palar — H-Paolar — H+V-Palag

865 MHz

Frequency = 860 MHz

. 20 Phil Phig0 Theta30
¥([Peak Gain) -1.12 -0.34 “1.12
H{Peak Gain} -4.12 -5.12 -1.25
Vi{Avg Gain) -T7.93 -6.85 -7.348
H{Avg Gain) -6.57 -10.01 -5.85
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ThsdaEadi_ "

[— ¥-Palar — E-Palar — B+ ¥-Palx]

FFEC]L.IEFIE}" = 865 MHz

] Phi0 Phi0 Theta%0
ViPeak Gain)| -1.18 -0.45 118
H{Feak Gain)] -4.34 5.32 -1.28
Vidvg Gainl | 795 6.82 F.24
Hitvg Gain) | 594 10,13 9,68

869 MHz
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ThedeEa_Y
— W-Palar — H-Palar — H+7-Fala

870 MHz

Frequency 869 MHz

0 Phil Phig0 Thetad0

Y{Peak Gain) 127 -0.60 -1.26
H{Peak Gain} -4.41 -5.22 -1.31
Vi{#kvwg Gain} -8.05 -6.78 -T.16
Hi#vg Gain) -r.12 -10.24 -8.70
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875 MHz

FFEQUEHC}‘ = a70 MHz

] Phil Phig0 Thetadi
V(Pesk Gain)| 1.32 -0.65 427
H{Peak Gain)] -4.47 -5.24 124
Vg Gain} | 810 £.79 ERT:
Hifvg Gain} | -7.18 -10.28 873
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Theadarbdid_ Y

— V-Falar — H-Falar — H+V-Fala

880 MHz

Frequency B75 hHz

Zaons Phio Phig0 Thetadl
W{Peak Gain)|  -1.50 -0.87 -1.22
HiPeak Gain)]  -4.49 -5.09 -1.47
V{#vg Gain) -8.26 6.7 -7.00
H{fvg Gain) 734 -10.48 862
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Thedme0d_Y
[ —¥-Palar — B-Palar — B+ 7-Pala]

Frequency = 880 MHz

5 o Phil Phig0 Thetad0
ViPeak Gain) -1.90 -1.18 -1.34
H{Peak Gain) -A4.47 -5.06 -1.64
Vi{Avg Gain) -3.54 -6.65 -6.91
H{Awg Gain} -7.40 -10.73 -5.07

885 MHz
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894 MHz

Fr'l.=':l22|l.,lE.‘r'll:‘_-fr 885 MHz

g Phil Phigo Thetad0
V[Peak Gain)| -2.33 .54 -1.47
H{Peak Gain)] -4.25 -5.08 .82
V{#wg Gain) -8.88 6.58 -6.80
H{#wg Gain) 734 -11.04 -8.78
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Theadadalir_ Y

— V-Falar — H-Palar — H+V-PFalag

900 MHz

Frequency = 294 MHz

B Phi0 Phig0 Theta50
V{Peak Gain) -3.32 -2.24 -1.58
H{Feak Gain) -3.86 -5.31 -2.07
VAvg Gain) -8.71 -6.46 -6.72
H{Avg Gain) -B.77 -11.60 -5.34
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ThedaSai_Y

— ¥-Palar — H-Faolar — H+¥-Fola

915 MHz

Frequency = 800 MHz

fe Phil Phid0 Theta3(
Y(Peak Gain) -4.11 -2.78 -1.68
H{Peak Gain} -3.45 -5.60 -2.14
Widwg Gain} | -10.40 -6.40 -6.69
H{fvwg Gain) -6.76 -11.89 -8.A7
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TheimEedid_Y

— V-Falar — H-Palar — H+¥-Palay

FFEQUEHE}‘ = a15 MHz

- Phi Phig0 Thetad0
ViPesk Gain}|  -5.54 -3.40 -1.86
HiPesk Gain)] -2.75 £.35 -1.60
Vigvg Gain} | 41.87 £.35 B.75
Higvg Gain} | -5.32 12.81 -8.12

920 MHz
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Tty

— ¥-Palar — H-Falar — H+V-Falx]

Frequency = 820 MHZ

- Phil Phi90 Thetad0
V[Peak Gain}] -5.73 2.20 -1.95
HiPeak Gain}] -272 -6.52 -1.54
V(Avg Gain} | -12.3% 5.35 -5.88
H{&vg Gain) -5.22 -12.99 -8.25

925 MHz
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Tkl

[— ¥-Polar — H-Palar — H+V-Fala]

Frequency = 025 MHz

e Phid Phig0 Thetad0
V(Peak Gain}|  -5.90 297 211
H{Peak Gain)] -2 .84 -6.66 155
Vigvg Gain) | 4272 £.37 7.0
Hifvg Gain} | -5.23 -13.15 2.43

940 MHz
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Frequency = 940 MHz

25 Phil Phid0 Theta80
ViFeak Gain)| 5.39 -2.80 2.89
HiPeak Gainl]  -3.84 7.42 214
Wigvg Gain} | -13.88 B.77 F.70
Higvg Gain}) | -5.88 13.94 928

960 MHz
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Thadng0_¥

[— ¥-Palar — H-Palar — H+¥-Pala]

1710 MHz

FFE.‘CIUE.‘T"II:}" = a0 MHzZ

"-" Phil Phig0 Theta®0
ViPeak Gain}| -7.44 .3.59 427
H{Peak Gain)] -4.82 814 -3.31
Vikvg Gain} | -15.78 T.T4 293
Hitvg Gain} | 7.28 -15.10 5,96
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Thsim e _¥
[— ¥-Palar — E-Palar — B+ 7-Pulad

1750 MHz

FFEC]UE.‘HEE,-‘ = 1710 MHz

el Phid Phig0 Theta®0
ViPeak Gain)| 144 .38 3,42
HiFeak Gain)] -2.25 .94 118
Vigug Gain) | 722 7.4 8.88
Hifvg Gain) | 7.60 1214 -10.20
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Thesdadl_Y

[ —¥Palar — EPalar — B+ W-Pala]

1785 MHz

Frequency 1750 MHz

20 Phil Phig0 Theta30
V([Peak Gain} -0.03 -0.62 -2.33
H{Peak Gain) -1.44 -0.74 -0.68
Yifvg Gain) -6.06 -6.06 -8.14
Hifvg Gain) -6.00 -12.81 -5.35
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Phdc_Z

Tresdas0d_¥
[— ¥Palar — E-Palar — B+¥-Pala]

1805 MHz

Frequency = 1785 MHz

Phil Phig0 Thetad0
V({Peak Gain) -0.36 -0.13 -2.50
H{Peak Gain} -1.98 -0.53 -0.94
Vifvg Gain} -5.94 -5.74 -8.28
Hifvg Gainj -6.09 -12.78 -5.41
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Thesdaiel_ Y

— ¥-Talar — H-TPalar — H+¥-Tala]

1840 MHz

Frequency 1805 MHz

ol Phil Phig0 Thetado

V{Peak Gain) -0.87 0.28 -2.34
H{Peak Gain} 2.35 -0.61 -1.04
V[Avg Gain) -T.73 -5.35 -g.22
Hifvg Gain) -6.05 -12.65 -9.04
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Thedsg0x_Y
| — ¥-Palar — H-Paolar — H+¥-Palay

Frequency = 1840 MHz

] Phil Phigd Thetadl
Y([Peak Gain} -2.84 0.39 -2.29
H{Peak Gain} -2.25 -1.43 -1.13
ViAvg Gain) -3.86 -h.20 -T.77
Hi{Awg Gain) -6.03 -13.02 -3.50

1850 MHz
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Thategai_¥
[— ¥Palar — E-Palar — R+ V-Falad

1880 MHz

FF'E'EE]L.IE‘I"IIZ‘_-fr = 1850 MHz
e Phil Phig0 Theta0
ViFeak Gain)|  -3.71 0.26 237
H{Peak Gain)] .22 1,62 -1.25
Vigvg Gainl | =47 -5.36 775
Higvg Gain) | 5.04 13.32 -8.51
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PRI_T

Thsim e _¥
[— ¥-Palar — E-Palar — B+ 7-Pulad

FFEC]UE.‘HEE,-‘ = 1880 MHz

el Phid Phig0 Theta®0
ViPeak Gain)| 478 0.08 236
HiPeak Gain)] -2.12 2.00 1.26
Vigug Gain) | =77 5.61 8.07
Hifvg Gain) |  -5.48 A13.45 8.60

1910 MHz
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1920 MHz

Phisiy_Z

Frequency 1910 MHzZ

. = Phil Phig0 Thetadl
V(Peak Gain) ATT -0.18 -2.42
H{Peak Gain} -1.61 -2.45 -0.732
W[Avg Gain) -10.23 -5.54 -8.54
H{fvg Gain} -4.31 -12.83 -8.53
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ThestaEeacd_ Y

— ¥-Falar — H-Palar — H+¥-Pala]

Frequency = 1920 MHz

b Phil Phiao ThetaS0
V(Peak Gain)| -4.73 -0.23 -2 61
H{Peak Gain)]  -1.48 -2.58 -0.56
Vigvg Gain} | -10.35 5.51 862
Hifvg Gain) | -3.96 12.72 -8.43

1930 MHz
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Thefadl!_Y

— V-Palar — H-Palar — H+¥-Tala]

Frequency = 1930 MHz

) Phil Phig0 Theta0
V([Peak Gain} -4.64 -0.31 2 TT
H{Peak Gairn} -1.31 -2.80 -0.46
Y{fvg Gainj -10.52 -5.51 -8.70
H{Avg Gain) -3.70 -12.67 -0.36

1950 MHz
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1960 MHz

Freguency 1950 MHz

pn Phil Phig0 Thetadl
V[Peak Gain) -4.78 -0.29 -3.06
H{Peak Gain} -0.28 -3.83 -0.38
Vi{dvg Gain) | -10.78 -5.46 -8.58
H{fivg Gain) -3.42 12,68 -2.15
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Theadaseio_Y

[— ¥-Palar — BE-Palar — H+¥-Fala]

Frequency = 1960 MHz

Phil Phig0 Thetad0
V{Peak Gain}| -4.90 0.34 237
H{Peak Gain)] -0.81 -3.86 041
Vifvg Gain} | -10.93 -5.43 -8.48
H{Avg Gain) -3.38 -12.83 7.94

1980 MHz
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Thedm el _Y
[—¥-Palar — BPalar — T+ V-Pala]

Frequency = 19380 MHz

25 Phil Phig0 Thetad0
V[Peak Gain) -5.15 -0.43 -4.01
H{Peak Gain) -0.87 -4.84 -0.64
Vi{fvg Gain} -11.52 -h.64 -8.52
H{fvg Gain} -3.50 -13.28 -7.68

1990 MHz
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Tradmany_v
[— ¥Palar — EPalar — B+ 7-Pala]

Frequency = 1890 MHz

Phil Phig0 Thetad0
¥(Peak Gain) 4.75 -0.08 -3.96
H{Peak Gain} -0.78 -4.76 -0.66
W{Avg Gain} -11.38 -5.32 -8.14
H{fvg Gainj -3.42 -13.25 -7.45

2010 MHz
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Theada Bl

— V-Falar — H-Falar — H+V-Pala

Frequency = 2010 MHz

- = Phil Phig0 Theta30
¥(Peak Gain) -4.50 -0.28 -4.43
H{Peak Gain} 067 -4.50 -0.78
Y{Avg Gain) -12.22 -5.52 -8.259
H{fvg Gain} -3.51 -13.53 -7.36

2018 MHz
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Polo_Z

Thedaddt!_Y

— V-Falar — H-Falar — H+V-Pala

2025 MHz

Frequency = 2018 MHz

- 26 Phil Phig0 Thetadl
V[Peak Gain) -4.40 -0.38 -4.75
H{Peak Gain} -0.238 -4.40 -0.68
¥{Avg Gainj -12.44 -5.62 -8.38
H{fvg Gain) -3.50 -13.59 -T.35
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Frequency = 2025 MHz

2N Phid Phig0 Theta80
V[Peak Gain) 43T -0.50 -4.87
H[Peak Gain} -0.27 -4.37 -0.76
V{fvg Gain} | -12.69 -5.74 -3.46
H{fvwg Gain) -3.61 -13.80 -7.44

2110 MHz
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Tredsgai_v
[— ¥Palar — B-Palar — T+ V-Fala]

Frequency = 2110 MHz

~oud Phid Phig0 Thetas
V[Peak Gain}| -3.35 -0.19 -5.76
H[Peak Gain)]  0.37 -3.35 -0.95
V(Avg Gain} | -12.04 £.90 -9.04
HAvg Gain} | -4.44 -15.00 795

2140 MHz
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ThetaBi_Y
— V-Falar — H-Palar — H+V-Palag

Frequency = 2140 MHZ

n = Phil Phig0 ThetaSl
V(Peak Gain) -2.87 0.23 -6.21
H{Peak Gain} 0.86 -2.87 -0.31
V(Avg Gainj -12.13 -1.25 -5.39
H{fvg Gain) -4.25 -15.25 -7.939

2170 MHz
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Diversity Antenna

869 MHz

FFEQUEHC}“ = 2170 MHz

B Phil Phigo Thetas0
V(Pesk Gain)| -2.84 019 T.01
H{Pesk Gain)] o0.22 284 -0.08
Vivg Gain} | -12.564 7.95 -10.44
HiAvg Gain} 4.83 -15.94 -8.59
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875 MHz

Frequency =  &B9 MHz

.zl Phil Phig0 Thetad(
V[Peak Gain}] -3.08 -4.51 -2.80
H{Feak Gain)] -5.72 7.04 -4.23
Vigvg Gain) | -10.69 -8.63 .27
H{#vg Gain) TI7 -13.65 12.02
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Thedas0y_v¥
— V-Palar — H-Paolar — H+¥-Fala]

880 MHz

Frequenw 875 MHz

ot Phil Phig0 Thetad0
V(Peak Gain)| 269 -4.18 23T
H{Pezk Gain)] -5.02 6.53 -3.68
V[Avg Gain) | -10.18 .80 -8.81
H{#vg Gain) -6.96 -13.18 4147
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88SMHz

Frequency = 880 MHz

= Phid Phig0 Thetadl
V[Peak Gain) -2 50 -3.538 -1.97
H{Peak Gain} -4.56 -6.28 -3.30
Viivg Gain) | 9.9z F .45 -8.56
H{Awg Gain) -6.35 -12.91 -10.33
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Tredaeo_v
[— ¥-Palar — H-Palar — H+¥-Pala]

894 MHz

Frequency = 885 MHz

o Phid Phig0 Theta30

V[Peak Gain) -2.46 -3.86 -1.85
H{Peak Gain) -4.20 -6.15 28T
V[Avg Gain) -5.80 T.10 822
H{Awg Gain) -5.91 -12.73 -9.82
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Thebxeax_¥
[— ¥-Polar — H-Palar — H+¥-Palay

915 MHz

Frequency = 894 MHz

o Phid Phig0 Thetad0
V{Peak Gain} -2.83 -4.02 -1.83
H{Peak Gain} -3.94 -6.34 -2.68
V{[Avg Gain) -5.99 -6.90 -3.20
H{fvg Gain) -5.48 -12.80 -59.30
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920 MHz

Frequency

= 915 MHz

- Phil Phid0 Thetad0
WPeak Gain}|  -5.50 -5.07 -4.00
H{Peak Gain)]  -4.81 -B.52 -3.85
Vigvg Gain} | -12.23 -8.19 9.65
Hitvg Gain} | -5.54 14.93 -10.55
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Thedsgo(_Y

| — ¥-Falar — H-Falar — H+V-Pala

925 MHz

Frequency = 820 MHz

Phil Phig0 Thetad0
V(Peak Gain} -6.51 -5.47 -A.TT
H{Peak Gain} -5.10 -9.31 -4.42
Vi{Avg Gain} -12.89 -5.79 -10.23
H{#vg Gain) 7.13 15.73 -11.22
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Theimel Y

— ¥W-Palar — H-Palar — H+¥-Fala]

1930 MHz

Frequency = 825 MHz

o Phid Phign Thetad0
V[Peak Gain)] -7.43 -5.91 -5.62
HiPeak Gain)] 567 -10.24 -5.11
Vifvg Gain) |  -13.86 944 -10.87
Hikwg Gain) .80 1651 -12.00
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ThedaB_Y
— V-Falar — H-Falar — H+V-Pala

1960 MHz

Freguency = 1930 WHz

- fere Phil Phig0 Thetad0
ViPeak Gain} -T.04 -0.64 -3.97
H{Peak Gain) 227 -4.34 -1.08
V[fvg Gain) A4.48 -T.45 4164
H{fvg Gain) -4 96 -156.45 -9.73
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Tl _Y

— W-Palar — H-Palar — H+¥-Palad

1990 MHz

FFE{Z]UEI"IE‘_'.-‘ = 1960 MHz

— 20 Fhil Phigi Thetadi
V(Peak Gain)| -5.83 -0.81 -4.08
H{Feak Gain)] _2.37 477 -1.19
Viivg Gain) | -15.24 7.58 -11.48
Hifvg Gain) | -5.33 -15.96 -10.56
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Theedad_Y

— V-Palar — H-Palar — H+7-Falad

2010 MHz

Frequency 1990 MHz

prans Phil Phig0 Thetad0
V(Peak Gain} -6.64 -0.73 -3.90
H{Peak Gain} 313 -5.64 -1.48
ViAvg Gain -16.23 -F.50 -11.40
H{fAvg Gain} -6.23 -16.82 -10.29
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Theds®a_ ¥

[—¥Palar — B-Palar — B+ V-Pualn]

2018 MHz

Frequency = 2010 MHz

5 =2 Phil Phig0 Thetad0
V[Peak Gain)] -5.83 4T -4.31
H{Peak Gain)] -3.55 6.33 -1.84
Vikvg Gain) | -17.54 775 41,87
H{#vg Gain) BIT A7.38 -10.10
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Thsdadan Y

— ¥-Falar — H-Faolar — H+V-Fala]

2025 MHz

Frequency 2018 MHz

e Phil Phigan Thetad0
V[Peak Gain)| 598 -1.23 -4.50
H{Peak Gain)] -3.60 6.48 -1.89
Vikvg Gain} | -15.02 .74 -11.94
Hikvg Gain) -6.85 47.34 999
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Thesdmpd_Y

— ¥-Palar — H-Palar — H+¥-Fala]

2110 MHz

Frequency 2025 MHz

. Phi0 Phig0 Theta®0
ViPesk Gain}| 6.95 .39 4.49
H[Peak Gain)] -z.52 5.52 A.82
Vigvg Gain) | -13.33 T.67 4196
Hisvg Gain} | -6.88 A7.21 984
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2140 MHz

Frequency

= 2110 MHz

; - Phi0 Phig0 Theta30
V(Peak Gain)| 727 -2.41 -5.94
H{Peak Gainl] -4.23 -7.37 -2.73
Vidvg Gain) | 1875 -7.87 1273
H{Avg Gain) |  -7.30 A17.41 -3.66
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Thsdaag_y
[— ¥-Palar — B-Palar — H+¥-Fala]

2170 MHz

Frequency 2140 MHz

o] Phi0 Phig0 Thetad0
V{Peak Gain}| -7.26 -2.38 £.13
H{Peak Gain)] -3.a3 7.26 2.57
ViAvg Gain} | -18.71 777 -12.53
Hidvg Gain) |  -7.63 4715 9.16
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Thedn g _¥
[— ¥-Palar — E-Palar — B+ ¥-Pala]

Frequency = 2170 MHz

et Phil Phig0 Thetad0
ViPesk Gain)| g.32 -2.09 6.07
H{Pesk Gainl] -z.82 6.82 -2.20
Vg Gain} | 1812 7.32 -11.84
Higvg Gain) |  -7.19 16.89 -B.61
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