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1. INTRODUCTION

This document defines the specification for the variant of the BMW ICON SF26
roof antenna 5A7F527

Molex CVS products are directly delivered to OEMs automotive. The OEM is
responsible for the assembly process of this products to the car. The end-user
does not have to do any installations or adjustments.

Company Molex CVS Hildesheim GmbH
Address Daimlerring 31, D-31135 Hildesheim
Production site (address, country) Molex CVS Shanghai, China
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2. GENERAL REMARKS

For all specified values appearing in this document, the following definitions are
valid:

Min.:  Minimal limit, minimal adjustable value of respective parameter

Nom.: Nominal or typical value of respective parameter with tolerance range
at room temperature (25°C).
This tolerance range does not include the temperature response.

Max.:  Maximal limit, maximal adjustable value of respective parameter

Design-range: This range defines the limits for all component parameters that
must not be exceeded.
The Nominal — value must be chosen from within the Design — range.

Frequency-range: In this case the Min. and Max. value stands for that frequency-
range within which the parameters, stated in this document, need to be met.
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3. GENERAL CONCEPT

us
Homologation Number: DG70DA1D
Model: RAN-201

Type: RAN-201a
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3.1 Variants
Model Type Customer Part Molex Part | Functions
number number
RAN-201 RAN-201a 5A7F527 34120 GNSS L1 + L5;
SDARS;
2x MIMO 5G;
2 x WiFi Dual 2.4 & 5/6 GHz;

3.2 Pin Definition

WIFI 2

Figure 1: Pin definition
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3.3 Mechanical Properties

| 12232 )

| 35.70

[ 135.85 ) |

Figure 2: side view of antenna showing the length and height for variant 5A7F527

| rEEER ) o

[ 38.78 |

Figure 3: side view of antenna showing the length and height for variant 5A7F528 and 5A7F529

60.81

Figure 4: Front view of antenna showing the width for all three variants.
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3.4 Mechanical interface

Dovetailsfor TCU sliding

Compensor clip for roof
antenna alignment on

Hole for fixing antenna to
roof at front using screw

molex

Spring for fixing
antenna to roof at rear

Hole for TCU locking pin

Connector for TCU

Figure 4: Mechanical interface.
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Figure 5: Roof hole

Sheet metal thickness: 0.6 to 1.8mm
Only on conductive metal roofs

Torque of the central screw for vehicle fixation: 4,0 Nm
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3.5 Topology

MIMO2 WIFI1

GNSS patch + LNA

MIMO1 WIEI2 SDARS patch + LNA

Figure 6: Topology side view of 5A7F527
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4. ELECTRICAL PROPERTIES 5A7F527

molex

Unless otherwise stated, all data in this document apply for nominal requirements

at 25°C.

Radiated measurements were done mounted on 1m ground plane

LNA measurements were done without housing and with SMA connector at the

LNA input

4.1 Measurement setup passive antennas (1 meter GND)

Measuring Type af Measurement Mear Field
principle

AlT=-> Sender Antenna Satimo Measurament Chamber Molex Hildesheim

5G64

HNear fFar field transformation ax

Reference document
Measurement Measurement Condition Charmbser Roorm
Parameters

Frequency Rangs BO0 MKz — OO0 MHz

Angle Range

Elevation 0" bis 180°

Azimuth 0" - 3607

Angle Step

Elevation 1*

Azimuth 1*

Time Domain Mo

Gate Start, Gate Stop

Gate Function

Translated Spherical Wave Expansion Ma

Probe Pattern Compensation Me

ArmyGrownd Mo

Measured Polarisabons

vertical / Horizontal
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Measuring Type af Measurement Near Field
principle
AlT=-> Sender Antenna Satimo Measureament Chamber Molex Hildesheim
SG3000
Near fFar field transfarmation Yeg
Reference document
Measurement Measurement Condition Charnber Room
Parameters
Frequency Rangs 6,0 GHz — 7,15 GHz
Angle Range
Elevation 0" bis 130°
Azimuth o° - 360"
Angle Step )
Elewation 1
Azimuth 1*
Time Domain Mo
Gate Start, Gate Stop
Gate Function
Translated Spherical Wave Expansion Ma
Probe Pattern Compensation Mo
ArmyGround No

Measured Polarisabons

wertical / Horizontal

Molex Confidential Information
© Molex, LLC — All Rights Reserved.
Unauthorized Reproduction/Distribution is

Prohibited.

13(51)



Vers. 1.6

4.2 MIMO1 Peak Gain

molex

Frequency band (MHz)

maximum gain

663-698 -4,9

699-716 -5,4

777-787 2,9

814-824 -2,6

824-849 -2,6
1710-1780 3,3
1850-1910 1,9
1850-1915 1,9
2496-2690 2,0
2500-2570 2,0
2500-2690 2,0
2570-2620 1,2
3300-4200 6,7
3450-3550 5,1
3450-3600 6,1
3450-3900 6,7
3550-3700 6,7
3700-3980 6,0
3900-3980 5,8
4400-5000 5,3
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4.2.1 Peak gain over Frequency

Elevution.0 Polarization: LiH+Y
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4.2.2 Radiation Pattern for Gain @ frequency range 663-698MHz
Horizontales Richidiagramm
Freguenz 670MBz Elevston: 35 Folarisslion: LiH=Y
TETOMF
oo - | ASFT,
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4.2.3 Radiation Pattern for Gain @ frequency range 699-716MHz

Horizontales Richidiagramm
Freguenz 67T0MHBz Elevston. 38 Faolarisalion: LiH=Y
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4.2.4 Radiation Pattern for Gain @ frequency range 777-787MHz

Horizontales Michidiagramm
Freguenz. Té0MEz Elevsbon. 36 Faolarisation: LiH=Y
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4.2.5 Radiation Pattern for Gain @ frequency range 814-824MHz

Horizontales Richidiagramm

Freguenz. 820MHz Elevston. 36 Faolarisalion: LiH=Y
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4.2.6 Radiation Pattern for Gain @ frequency range 824-849MHz

Horizontales Richidiagramm

Freguenz. 850MHz  Elevsbon. 40 Faolarisalion: LiH=Y

FEEIMH: u
R ——
i | R 5 o, A
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4.2.7 Radiation Pattern for Gain @ frequency range 1710-1780MHz

Horizontales Richidiagramm

Frequens. | T40MHe Slevalion. 24 Polarization: LiE+W]
17400 H: u

o
i
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i k!
II II
) |
| 1
| ]
| |
mm =
| |
! i
II |I
i i
l"-, _,n"
h J
LAY v
"\\.
",

140

4.2.8 Radiation Pattern for Gain @ frequency range 1850-1910MHz

Horizontales Richidiagramm

Freguenz. |B50MHe Shevalion 22 Polarization. LiE+W)

e 1E50MH: oy
R ——
s
i
uw 4, &
; ""
II|I IIII
| |
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| \
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4.2.9 Radiation Pattern for Gain @ frequency range 1850-1915MHz

R 1E500H:

Horizontales Richidiagramm

140

Frequens. | B5IMHe Slevalion 22 Polarization: LiE+W]

4.2.10 Radiation Pattern for Gain @ frequency range 2496-2690MHz

G0N H:

Horizontales Richidiagramm

Freguenz 2500MHes Shevalion 64 Polarization. LiE+¥)

19(51)
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4.2.11 Radiation Pattern for Gain @ frequency range 2500-2570MHz

RIGI0NH:

m

4.2.12 Radiation Pattern for Gain @ frequency range 2500-2690MHz

Horizontales Richidiagramm

2GI0NH:

m

Horizontales Richidiagramm
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Frequens 35MMHe Slevalion 64 Polarization: LiE+W

Frequenz 2500MHe Shevalion 64 Polarization: LiE+W)

20(51)
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4.2.13 Radiation Pattern for Gain @ frequency range 2570-2620MHz

Horizontales Richidiagramm

Frequens J58MHe Slevalion 64 Polarization: LiE+W

RiG30NH:
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4.2.14 Radiation Pattern for Gain @ frequency range 3300-4200MHz

Horizontales Richidiagramm

Frequens. 3660MH: Ehevation. 14 Polarisation: LIH+W)

3E30NH:

21(51)
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4.2.15 Radiation Pattern for Gain @ frequency range 3450-3550MHz

Horizontales Richidiagramm
I3£300H:

Frequens. HMWMHe Slevalion: 156 Polarization: LiE+W]
o

=
|
.-'lll-ll
£
: e 1% -
4.2.16 Radiation Pattern for Gain @ frequency range 3450-3600MHz
Horizontales Richidiagramm
Freguenz. 00N He Skevation. 14 Polarization LIH+
360K H: o
W —
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4.2.17 Radiation Pattern for Gain @ frequency range 3450-3900MHz

Horizontales Richidiagramm
I3E30MH:

Frequens. I6EIMHe Slevalion. 14 Polarization: LiE+W]
o

=
|
.-'lll-ll
£
: e 1% -
4.2.18 Radiation Pattern for Gain @ frequency range 3550-3700MHz
Horizontales Richidiagramm
Freguenz. IG5 He Shevation. 14 Polarisation LIH+
363N H: o
W —
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4.2.19 Radiation Pattern for Gain @ frequency range 3700-3980MHz

Horizontales Richidiagramm

Frequens. IBEIMHe Slevalion. 14 Polarization: LiE+W]

28300 H:
B —

140

4.2.20 Radiation Pattern for Gain @ frequency range 3900-3980MHz

Horizontales Richidiagramm

Frequens. 39306 He Shevation. 14 Polarization: LIH+Y)

J=3230KH:
e — T —

EL 4, &
£ "-.
|III II':
| |
o =
| |
II II
|I |I
\
A 127
T wm
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4.2.21 Radiation Pattern for Gain @ frequency range 4400-5000MHz

Horizontales Richidiagramm

Frequens 4680MHe Slevalion. 156 Polarization: L{E+W]
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4.3 MIMO2 Peak Gain

molex

Frequency band (MHz) maximum gain
663-698 -5,4
699-716 -5,3
777-787 -3,4
814-824 -3,1
824-849 -2,8
1710-1780 3,0
1850-1910 19
1850-1915 19
2496-2690 3,2
2500-2570 3,1
2500-2690 31
2570-2620 19
3300-4200 7,5
3450-3550 5,9
3450-3600 5,9
3450-3900 7,2
3550-3700 5,9
3700-3980 7,4
3900-3980 7.4
4400-5000 4,7
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4.3.1 Peak gain over Frequency

Ekwabion: i Polan=ation L[HV}
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4.3.2 Radiation Pattern for Gain @ frequency range 663-698MHz
Horizontales Richidiagramm
Frequene. 5500WHz. Elevation. 33 Polar=satian.LiH=}
IeEEIHE: u
e e T———
— ——
3 I B Ry
. . \\\
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4.3.3 Radiation Pattern for Gain @ frequency range 699-716MHz

Horizontales Richidiagramm
Frequene 7 10MHz Elevation: 34 Polarsetan. LiH=V}

=TIoHR u
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4.3.4 Radiation Pattern for Gain @ frequency range 777-787MHz

Horizontales Michidiagramm
Frequew. 7300H: Elevation: 36 Palarsetian. LiH=Y}
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4.3.5 Radiation Pattern for Gain @ frequency range 814-824MHz

Horizontales Richidiagramm

Frequene Z20MH: Elevation: 38 Polarsetan. LiH=V}
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4.3.6 Radiation Pattern for Gain @ frequency range 824-849MHz

Horizontales Richidiagramm

Frequew. 5300WH: Elevation: 40 Palarsetian. LiH=Y}
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4.3.7 Radiation Pattern for Gain @ frequency range 1710-1780MHz

Horizontales Richidiagramm
. Frequene 3300MH: Elevation. 40 Polersstan. LiH=V}

F=EGIMH. u
e or—— ——
A ] e
o *,
_-/ \'\.
) .__.-' ' &0
i k!
II II
) |
| 1
| ]
| |
mm =
| |
! i
II |I
i i
l"-, _,n"

h J
LAY v
"\\. s ‘

", I

140

4.3.8 Radiation Pattern for Gain @ frequency range 1850-1910MHz

Horizontales Richidiagramm

Fregquenz. 1860MHz Elevsbon. 22 Polarization. L{H+Y
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4.3.9 Radiation Pattern for Gain @ frequency range 1850-1915MHz

Horizontales Richidiagramm

R 1E500H:

140

Fraguenz. 1860MHz Elevsbon. 22 Polarization.L{H+Y

4.3.10 Radiation Pattern for Gain @ frequency range 2496-2690MHz

Horizontales Richidiagramm

B30 H:

Fregquenz. 1860MHz Elevsbon. 22 Polarization. L{H+Y
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4.3.11 Radiation Pattern for Gain @ frequency range 2500-2570MHz

R 1E500H:

m

4.3.12 Radiation Pattern for Gain @ frequency range 2500-2690MHz

Horizontales Richidiagramm

= 1ESDNH:

m

Horizontales Richidiagramm
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Fraguenz. 1860MHz Elevsbon. 22 Polarization.L{H+Y

Frequenz: 1860MHz Elevston. 22 Polarization.L{H+Y"

32(51)



molex

Vers. 1.6

4.3.13 Radiation Pattern for Gain @ frequency range 2570-2620MHz

Horizontales Richidiagramm

Fraguenz. 2680MHz Elevston. 44 Polarization.L{H+Y
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4.3.14 Radiation Pattern for Gain @ frequency range 3300-4200MHz

Horizontales Richidiagramm

Freguenz. 3990MBEz El=vston. 36 Polarization. L{H+%"

=3530NH:
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4.3.15 Radiation Pattern for Gain @ frequency range 3450-3550MHz

Horizontales Richidiagramm

Fraguenz. 3640MHz Elevsbon. 18 Polarization. L{H+Y
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4.3.16 Radiation Pattern for Gain @ frequency range 3450-3600MHz
Horizontales Richidiagramm
Fregquenz. 3840MHz Elevsbon. 18 Polarization. L{H+Y"
I=356400H: u
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4.3.17 Radiation Pattern for Gain @ frequency range 3450-3900MHz

Horizontales Richidiagramm

RiE30NH:

140

4.3.18 Radiation Pattern for Gain @ frequency range 3550-3700MHz

Horizontales Richidiagramm

iEE0NH:
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Fraguenz. 3380MHz Elevsbon. 36 Polarization.L{H+Y

Fregquenz. 3660MHz Elevsbon. 38 Polarization.L{H+Y"

35(51)



Vers. 1.6

molex

4.3.19 Radiation Pattern for Gain @ frequency range 3700-3980MHz

Horizontales Richidiagramm
13310 H:

Freguenz. 3530MHz Elevsbon. 36 Polorization.L{H+%
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4.3.20 Radiation Pattern for Gain @ frequency range 3900-3980MHz

Horizontales Richidiagramm
Fregquenz. 3330MHz Elevsbon. 36 Polarization.L{H+Y"
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4.3.21 Radiation Pattern for Gain @ frequency range 4400-5000MHz

Horizontales Richidiagramm

Fraguenz. 4430MHz Elevsbon. 34 Polarization.L{H+%
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4.4 WiFi 1 2.4 & 5/6 GHz Peak Gain

Band frequency band in maximum
MHz gain
begin end in freq. band

in dBi

2,4 GHz 2402 2483,5 4,99
U-NII-1 5150 5250 8,18
U-NII-2A 5250 5350 6,78
U-NII-2C 5470 5725 7,82
U-NII-3 5725 5850 8,67
U-NII-5 5925 6425 9,04
U-NII-6 6425 6525 8,80
U-NII-7 6525 6875 10,04
U-NII-8 6875 7125 8,42
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4.4.1 Peak gain over Frequency 2,4 GHz

Elevation:0 Polarisation:L{H+V}

Pegel [dB]
=

2.402,00 2.412,00 242200 2.432,00 2.442,00 2.452,00 2.462,00 2472,00 2.482,00
Freguenz [MHz]

— (thets: 90 .. 50)
— {(min)
— {max)

Copyright Molex - LASET V4.9.3

4.4.2 Peak gain over Frequency 5 GHz

Elenlion [ Paianantion L[H+Y)
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4.4.3 Peak gain over Frequency 6 GHz

Ewvnlion [ Poanantion L[H)

Frpel[d3
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4.4.4 Radiation Pattern for Gain @ frequency range 2402 MHz -2483,5 MHz

Horizontales Richidiagramm

Freguere. 24600 Hz Elewstion: 15 Polarization. LiH+%
E30NH:
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4.4.5 Radiation Pattern for Gain @ frequency range 5150 MHz -5250 MHz

Horizontales Richidiagramm

Frequere 5 15%0MEz Elewstion: 14 Polarization: L{H+

RS130NH:

4.4.6 Radiation Pattern for Gain @ frequency range 5250 MHz -5350 MHz

Horizontales Richidiagramm

Frequere:5350MHEz Elewstion: 12 Polarization: LiH+W

E3E0NH:

m
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4.4.7 Radiation Pattern for Gain @ frequency range 5470 MHz -5725 MHz

Horizontales Richidiagramm
IEETDNH:

Freguere SATOMH:z Elewstion: 12 Polarization. LIH+
o

4.4.8 Radiation Pattern for Gain @ frequency range 5725 MHz -5850 MHz

Horizontales Richidiagramm
IEET0NH:

Frequere:5500MHz Elewstion: 12 Polarization: LiH+W
u
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4.4.9 Radiation Pattern for Gain @ frequency range 5925 MHz -6425 MHz

Horizontales Richidiagramm

Frequenz 53506He Elevation |0 Polsrmsbion.LiH=V)
=EEEINH: o

ot

4.4.10 Radiation Pattern for Gain @ frequency range 6425 MHz -6525 MHz

Horizontales Richidiagramm

Frequere G4E0MHe Elewstion: 12 Polersston LiH=V}
o
W —
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4.4.11 Radiation Pattern for Gain @ frequency range 6525 MHz -6875 MHz

Horizontales Richidiagramm
Frequere 66500 Hz Elevstion: 12 Polerseton. LiH=V})
EESINH: o
e ——

4.4.12 Radiation Pattern for Gain @ frequency range 6875 MHz -7125 MHz

Horizontales Michidiagramm
Frequere . 70900 Hz Eleestion: 12 Polersston LiH=V}
TIE0NH: o
W —
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vers 16 molex

4.5 WiFi 2 2.4 & 5/6 GHz Peak Gain

Band frequency band in maximum
MHz gain
begin end in freq. band

in dBi

2,4 GHz 2402 2483,5 4,23
U-NII-1 5150 5250 7,73
U-NII-2A 5250 5350 7,95
U-NII-2C 5470 5725 5,40
U-NII-3 5725 5850 6,15
U-NII-5 5925 6425 9,01
U-NII-6 6425 6525 8,60
U-NII-7 6525 6875 9,34
U-NII-8 6875 7125 8,22
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4.5.1 Peak gain over Frequency 2,4 GHz

Pegel [dB]

Copyright Molex - LASET V4.9.3

Elevation:0 Polarisation:L{H+V}

2.402,00 2.412,00 242200 2.432,00 2.442,00 2.452,00 2.462,00 2472,00 2.482,00
Freguenz [MHz]

— (thets: 90 .. 50)
— {(min)
— {max)

4.5.2 Peak gain over Frequency 5 GHz
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4.5.3 Peak gain over Frequency 6 GHz

Ewvnlion [ Poanantion L[H)
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4.5.4 Radiation Pattern for Gain @ frequency range 2402 MHz -2483,5 MHz

8N H:

Horizontales Richidiagramm

Frequene 245006 Elevation |15 Polermation: LiH=V)
o
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4.5.5 Radiation Pattern for Gain @ frequency range 5150 MHz -5250 MHz

Horizontales Richidiagramm

Frequene 52506He Elevation. |0 Polsrmsbion.LiH=V)
EZENH: o

ot

4.5.6 Radiation Pattern for Gain @ frequency range 5250 MHz -5350 MHz

Horizontales Richidiagramm

Frequene 527060e Elevation |0 Polsrmation: LiH=V)
ST H: o

e
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4.5.7 Radiation Pattern for Gain @ frequency range 5470 MHz -5725 MHz

RET1DNH:

Horizontales Richidiagramm

Frequenz 57 100He Elevation |10 Polsrmsbion.LiH=V)
o
————_

4.5.8 Radiation Pattern for Gain @ frequency range 5725 MHz -5850 MHz

| IeSESINH:

Harizontales Richidiagramm
Frequenz 555004z Elevation 1) Polsrsation.LiE-V)
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4.5.9 Radiation Pattern for Gain @ frequency range 5925 MHz -6425 MHz

Horizontales Richidiagramm

Frequere 6010MHz Elevstion: 14 Polersston. LiH=V})

—

E0 DR H:

m

4.5.10 Radiation Pattern for Gain @ frequency range 6425 MHz -6525 MHz
Horizontales Richidiagramm
F';qm.&i-ll:f.il-: Elewstion: 153 Polar=sstion LiH="V}

=ELT0NH:
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4.5.11 Radiation Pattern for Gain @ frequency range 6525 MHz -6875 MHz

Horizontales Richidiagramm

Frequere 66800 Hz Elevstion: |3 Polersston. LiH=V})
=EE30NH: o

ot

4.5.12 Radiation Pattern for Gain @ frequency range 6875 MHz -7125 MHz

Horizontales Richidiagramm

Frequere 65500 He Elewstion: 13 Polersston LiH=V}
EB30NH: o

e
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