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1. Antenna Placement
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2. Wi-Fi Main Antenna Specification
Winmate Part Number: 90RF0500001R

2.1. Electrical Characteristics

Frequency(MHz): 2400-2500 / 5150-6000

SWR: =£1.70@2400-2500MHz

=2.31@5150-6000MHz

Return Loss: =-16.1dB@2400-2500MHz

=-13.7dB@5150-5850MHz

Peak Gain: 2.16dBi@2400-2500MHz
1.29dBi@5150-6000MHz

Impedance: 50ohm

Polarization: Linear

2.2. Mechanical Characteristics

Cable: 502 ¢ 0.81 RF cable
Connector: MHF4

PCB: FR4 /Thickness 0.2mm
Type:Monopole

2.3. Environmental Characteristics
Operating Temperature: -30°C to 80°C
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2.4. RF Performance Characteristics

2.4.1. SWR
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2.4.2. Return Loss
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2.4.3. Gain / Efficiency

Frequency 2400 | 2427 | 2450 | 2472 | 2500 | 5150 | 5250 | 5350 | 5470 | 5540
Directivity (dBi) 467 | 464 | 456 | 473 | 468 | 492 | 509 | 465 | 488 | 4.92
Efficiency (dB) 257 | 248 | 250 | 274 | 258 | -521 | -5.32 | -4.39 | -4.98 | -4.54
Efficiency (%) 55.34 | 56.45 | 56.29 | 53.19 | 55.26 | 30.16 | 29.39 | 36.41 | 31.77 | 35.15

Peak Gain (dBi) 210 | 2.16 | 2.07 | 1.99 | 2.11 | -0.29 | -0.23 | 0.26 | -0.10 | 0.38

Frequency 5600 | 5725 | 5850 | 5925 | 6000
Directivity (dBi) 500 | 489 [ 511 [ 526 | 5.70
Efficiency (dB) 414 | 443 | 462 | -454 | -441
Efficiency (%) 38.53 | 36.02 | 34.48 | 35.19 | 36.25

Peak Gain (dBi) 095 | 045 | 049 | 0.73 | 1.29
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2.4.4. Radiation Patterns V
2.4.4.1.Tets Setup
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2.4.4.2. Straight 2D & 3D Radiation Patterns

Arhmuith = TH00
Elevation = 0.0
Rall = 0.0
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2.5. Drawing
WiFi Main Antenna Layout Drawing
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3. WiFi Aux Antenna Specification
Winmate Part Number: 90RF0600001G

3.1. Electrical Characteristics

Frequency(MHz): 2400-2500 / 5150-6000

SWR: =£1.66@2400-2500MHz

=1.87@5150-6000MHz

Return Loss: =-19.4dB @2400-2500MHz

=-15.7dB@5150-6000MHz

Peak Gain: 2.61dBi@2400-2500MHz
2.68dBi@5150-6000MHz

Impedance: 50ohm

Polarization: Linear

3.2. Mechanical Characteristics

Cable: 502 ¢ 0.81 RF cable
Connector: MHF4

PCB: FR4 /Thickness 0.2mm
Type:Monopole

3.3. Environmental Characteristics
Operating Temperature: -30°C 40,80 C
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3.4. RF Performance Characteristics

3.4.1 SWR
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3.4.2 Return Loss
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3.4.3. Gain / Efficiency

Frequency 2400 | 2427 | 2450 | 2472 | 2500 | 5150 | 5250 | 5350 | 5470 | 5540
Directivity (dBi) 703 | 709 | 693 | 681 | 7.11 | 487 | 548 | 551 | 5.12 | 5.29
Efficiency (dB) 483 | -472 | -471 | -470 | -4.00 | 225 | -2.88 | -2.32 | -2.64 | -2.09
Efficiency (%) 32.87 | 33.76 | 33.84 | 33.89 | 39.78 | 59.57 | 51.47 | 58.67 | 54.48 | 61.75
Peak Gain (dBi) 219 | 238 | 222 | 2.11 | 261 | 262 | 2.60 | 239 | 248 | 2.20
Frequency 5600 | 5725 | 5850 | 5925 | 6000
Directivity (dBi) 564 | 556 | 556 | 526 | 5.47
Efficiency (dB) 175 | 238 | -2.45 | 247 | -2.55
Efficiency (%) 66.81 | 57.81 | 56.89 | 56.56 | 55.59

Peak Gain (dBi) 259 | 268 | 251 | 259 | 242
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3.4.4. Radiation Patterns V
3.4.4.1.Tets Setup
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3.4.4.2. Straight 2D & 3D Radiation Patterns

Aximuth = 1800

Elewation = 0.0
Roll = 0.0

XY Plane XZ Plane YZ Plane
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Axzimuth = 100.0
Elwvation = 0.0
Rall = 00

XY Plane XZ Plane YZ Plane

- 19—



MiNMATEInternal Specification

3.5. Drawing
WiFi Aux Antenna Layout Drawing
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4. LTE Main Antenna Specification
Winmate Part Number: 90RF0100001B

4.1. Electrical Characteristics
Frequency(MHz): 700-960 / 1710-2170 / 2500-2690
SWR: =3.53:1 typ. (with Enclosure)

Peak Gain:2.30 dBi typ. (with Enclosure)

Impedance: 50ohm
Polarization: Linear

4.2. Mechanical Characteristics

Cable: 50€) ¢ 0.81 RF cable

Connector: MHF 4
PCB: FPCB /Thickness 0.2mm
Type:PIFA

4.3. Environmental Characteristics
Operating Temperature: -30°C to 80°C
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4.4. RF Performance Characteristics

4.4.1. SWR
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4.4.2. Return Loss
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4.4.3. Gain / Efficiency

Frequency 699 [ 7075 716 | 729 [7375] 746 | 751 | 777 | 782 | 787
Directivity (dBi) 440 | 460 | 487 [ 515 ] 491 [ 507 | 518 | 5.16 | 477 | 4.65
Efficiency (dB) 947 | 836 | -7.40 | -6.76 | -5.86 | -5.17 | -4.93 | -5.15 | -5.07 | -4.90
Efficiency (%) 1129 | 1459 | 18.22 | 21.10 | 25.97 | 30.39 | 32.14 | 30.56 | 31.15 | 32.38
Peak Gain (dBi) | -5.07 | -3.76 | -2.53 | -1.61 | -0.94 | -0.11 | 0.25 | 0.02 | -0.29 | -0.25
Frequency 814 | 824 |831.5]8365| 849 | 859 | 869 | 876.5 | 881.5 | 894
Directivity (dBi) 364 | 370 | 380 | 376 | 3.53 | 3.60 | 3.57 | 3.55 | 357 | 4.10
Efficiency (dB) 3.16 | -2.91 | -2.87 | 279 | -3.02 | -3.15 | -3.38 | -3.44 | -3.49 | -3.69
Efficiency (%) 4833 | 51.21 | 51.67 | 52.59 | 49.85 | 48.39 | 45.89 | 4527 | 44.74 | 42.72

Peak Gain (dBi) 048 | 079 | 093 | 097 | 0.51 | 045 | 0.19 | 0.11 | 0.08 | 0.41

Frequency 1710 |1732.5| 1755 | 1850 | 1880 |1882.5| 1910 | 1915 | 1930 | 1960
Directivity (dBi) 6.64 | 641 | 619 | 510 | 509 | 5.16 | 535 | 5.27 | 495 | 5.07
Efficiency (dB) -2.80 | -3.21 | -340 | -5.16 | -4.92 | -4.87 | -4.56 | -4.57 | -4.59 | -4.67
Efficiency (%) 52.52 | 47776 | 45.72 | 30.51 | 32.25 | 32.59 | 34.97 | 34.88 | 34.72 | 34.12

Peak Gain (dBi) 214 | 220 | 230 | -0.06 | 0.17 | 0.29 | 0.78 | 0.70 | 0.35 | 0.40

Frequency 1962.5| 1990 | 1995 | 2110 |2132.5| 2155 | 2305 | 2310 | 2315 | 2350
Directivity (dBi) 5.14 | 557 | 5.62 | 574 | 578 | 5.55 | 3.773 | 3771 | 3.72 | 4.04
Efficiency (dB) -4.67 | -4.55 | -4.47 | -456 | 470 | -4.81 | -5.11 | -5.13 | -5.12 | -4.91
Efficiency (%) 34.15 | 35.09 | 35.75 | 34.97 | 33.87 | 33.01 | 30.83 | 30.71 | 30.75 | 32.30

Peak Gain (dBi) 047 | 1.02 | 1.15 | 1.18 | 1.08 | 0.73 | -1.38 | -1.41 | -1.40 | -0.87

Frequency 2355 | 2360 | 2496 | 2500 | 2535 | 2570 | 2593 | 2620 | 2655 | 2690
Directivity (dBi) 410 | 420 | 504 | 498 | 515 | 5.13 | 551 | 536 | 5.74 | 5.80
Efficiency (dB) -487 | -4.82 | -5.55 | -5.52 | -5.66 | -5.79 | -598 | -6.22 | -6.71 | -6.60
Efficiency (%) 32.55 | 32.94 | 27.89 | 28.08 | 27.14 | 26.36 | 25.25 | 23.89 | 21.31 | 21.90
Peak Gain (dBi) -0.78 | -0.62 | -0.51 | -0.54 | -0.51 | -0.66 | -0.47 | -0.86 | -0.97 | -0.80
Frequency 3300 | 3550 | 3625 | 3700 | 3750 | 3800 | 4200 | 4400 | 4700 | 5000
Directivity (dBf) 593 | 6.83 | 7.27 | 7.07 | 651 | 554 | 7.15 | 790 | 523 | 5.25
Efficiency (dB) -6.37 | -7.86 | -9.26 | -9.87 | -9.17 | -8.24 | -8.58 | -6.69 | -6.39 | -6.41
Efficiency (%) 23.07 | 16.38 | 11.85 | 10.30 | 12.10 | 14.99 | 13.88 | 21.42 | 22.95 | 22.85
Peak Gain (dBi) -0.44 | -1.02 | -1.99 | -2.80 | -2.66 | -2.70 | -1.42 | 1.20 | -1.16 | -1.16
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4.4.4. Radiation Patterns V
4.4.4.1.Tets Setup
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4.4.4.2. Straight 2D & 3D Radiation Patterns
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Azimuih = 180.0 o
Elgvation = 0.0
Rall = b

Response [d8)

XY Plane YZ Plane

—1710 MHz —1710 MHz
——1850 MHz =—1850 MHz
=——=1880 MHz ——1880 MHz —1880 MHz

- 28—



MiNMATEInternal Specification

Azinuith = TH0.0 F
Elevation = 0,0
Roll = b
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Responss [dB)
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Azimuth = 100.0

XY Plane XZ Plane YZ Plane
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4.5. Drawing
LTE Main Antenna Layout Drawing

RF Cable Drawing

Winmate Part Number: 9ORF0100001B
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5. LTE Aux Antenna Specification
Winmate Part Number: 90RF02000013

5.1. Electrical Characteristics
Frequency(MHz): 700-960 / 1710-2170 / 2500-2690
SWR: =3.43:1 typ. (with Enclosure)

Peak Gain: 2.28dBi typ. (with Enclosure)
Impedance: 50ohm
Polarization: Linear

5.2. Mechanical Characteristics

Cable: 50€) ¢ 0.81 RF cable
Connector: MHF 4

PCB: FPCB /Thickness 0.2mm
Type:Monopole

5.3. Environmental Characteristics
Operating Temperature: -30°C to 80°C
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5.4. RF Performance Characteristics

5.4.1. SWR
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5.4.2. Return Loss
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5.4.3. Gain / Efficiency

Frequency 699 [7075] 716 | 729 [7375] 746 | 751 | 777 | 782 | 787

Directivity (dBi) 395 | 377 | 355 | 394 | 458 [ 528 [ 544 | 6.12 | 6.09 | 5.92

Efficiency (dB) 578 | 592 | 523 | -4.68 | -4.60 | 443 | 4.13 | -3.84 | -3.96 | -4.02
Efficiency (%) 26.45 | 25.61 | 30.02 | 34.08 | 34.70 | 36.08 | 38.61 | 41.34 | 40.21 | 39.67
Peak Gain (dBi) 183 | 215 | -1.68 | -0.73 | -0.01 | 0.85 | 1.30 | 2.28 | 2.13 | 1.91

Frequency 814 | 824 [831.5[8365] 849 | 859 | 869 | 876.5 | 881.5 | 894

Directivity (dBi) 534 | 580 | 561 | 515 | 562 | 634 [ 697 | 7.17 | 7.16 | 6.96
Efficiency (dB) 427 | 470 | 511 | -530 | -5.92 | -6.44 | -7.19 | -7.50 | -7.59 | -7.95
Efficiency (%) 37.41 | 33.91 | 30.81 | 29.53 | 25.57 | 22.67 | 19.08 | 17.79 | 17.41 | 16.04
Peak Gain (dBi) 1.07 | 1.10 | 0.50 | -0.14 | -0.30 | -0.11 | -0.22 | -0.33 | -0.43 | -0.99
Frequency 1710 [1732.5] 1755 | 1850 | 1880 [1882.5| 1910 | 1915 | 1930 | 1960
Directivity (dBi) 638 | 571 | 461 | 507 | 483 | 484 | 490 | 488 | 490 | 5.38

Efficiency (dB) 6.07 | -6.85 | 6.60 | -4.81 | -4.64 | 4.62 | 459 | -4.64 | -4.63 | -4.62
Efficiency (%) 24.73 | 20.67 | 21.89 | 33.03 | 34.38 | 34.55 | 34.73 | 34.35 | 34.41 | 34.48
Peak Gain (dBi) 031 | -1.14 | -1.99 | 026 | 020 | 022 | 031 | 024 | 027 | 0.76
Frequency 1962.5] 1990 | 1995 | 2110 [2132.5] 2155 | 2305 | 2310 | 2315 | 2350
Directivity (dBi) 542 | 547 [ 545 | 437 | 463 | 483 [ 6.10 | 6.02 | 596 | 5.91

Efficiency (dB) 463 | 491 | 492 | 505 | -527 | -5.55 | -4.50 | -4.59 | -4.61 | -4.68
Efficiency (%) 34.40 | 32.29 | 32.24 | 31.25 | 29.73 | 27.85 | 35.48 | 34.76 | 34.60 | 34.01
Peak Gain (dBi) 0.78 | 056 | 053 | -0.68 | -0.64 | -072 | 1.60 | 143 | 136 | 1.23

Frequency 2355 | 2360 | 2496 | 2500 | 2535 | 2570 | 2593 | 2620 | 2655 | 2690
Directivity (dBi) 601 | 6.05 | 464 | 460 | 433 [ 445 | 448 | 484 | 556 | 5.56
Efficiency (dB) 469 | 466 | 445 | 441 | 462 | 471 | 493 | 538 | -5.79 | -5.42
Efficiency (%) 33.98 | 34.20 | 35.91 | 36.22 | 34.50 | 33.84 | 32.12 | 29.01 | 26.36 | 28.74

Peak Gain (dBi) 1.32 | 1.39 | 020 | 0.19 | -0.29 | -0.26 | -0.45 | -0.54 | -0.23 | 0.15

Frequency 3300 | 3550 | 3625 | 3700 | 3750 | 3800 | 4200 | 4400 | 4700 | 5000
Directivity (dBi) 513 | 534 | 536 | 7.06 | 6.77 | 598 | 6.23 | 7.12 | 7.31 | 6.78
Efficiency (dB) -5.79 | -541 | -597 | -6.40 | -6.09 | -6.38 | -5.60 | -5.82 | -6.73 | -6.52
Efficiency (%) 26.35 | 28.777 | 25.27 | 22.92 | 24.62 | 23.02 | 27.53 | 26.20 | 21.21 | 22.30

Peak Gain (dBi) -0.66 | -0.08 | -0.61 | 0.67 | 0.68 | -0.40 | 0.63 | 1.30 | 0.58 | 0.26
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5.4.4. Radiation Patterns V
5.4.4.1.Tets Setup
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5.4.4.2. Straight 2D & 3D Radiation Patterns
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Axbmuth = $60.0 1]
Elevation = 0.0
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Azimuth = T80 5
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XY Plane XZ Plane YZ Plane

— 2593 MHz — 2593 MH2 — 2583 MHz

2690 MHz — 2690 MHz — 2690 MHz
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5.5. Drawing
LTE Aux Antenna Layout Drawing

RF Cable Drawing

Antenna Assembly

Winmate Part Number: 9O0RF02000013
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