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1 THE PrRODUCT

1.1 FEATURES

A retractable bottom helical antenna system, consisting of a helical
element fixed in the fitting and a retractable whip through the helical
clement, for use in a hand portable cellular telephone unit (referred to
as a handsef).

1.2 PRODUCT NUMBER
Allgon Product Number ~ 39435.1

1.3 UNITS AND DEFINITIONS
Unless otherwise stated, SI units are used.

Tx Transmit Band

Rx Receive Band

PCB Printed Circuit Board

VSWR Voltage Standing Wave Ratio

Room Temperatyre +20+3 °C

dBd dB relative to a dipole

Cw Continuos Wave

g acceleration of gravity = 9.81 m/s?
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2 ELECTRICAL DATA

2.1 FREQUENCY BANDS

2.1.1 Transmit Band (Tx)
1850 - 1910 MHz

2.1.2 Receive Band (Rx)
1930 - 1990 MHz

2.2 IMPEDANCE

2.2.1 Nominal Value
50Q

2.2.2 Method

Allgon will supply engineering assistance to get the best possible
matehing of the antenna system both in extended and retracted modes.
The impedance over the frequency bands shall be as close as possible
to 50 £ after matching, Both free space and talk position are
considered.

2.3 HANDSET REVISION

2.3.1 PCB Revision

Received at Allgon April 6, 1998
Allgon reference number for Chassis and PCB: 612

2.3.2 Matching
The matching in the handset shall be equivalent to figure 2,3.2.

Ant,

\

— OSO Q feeding point

o

/8
Figure 2.3.2. Matching circuit.
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24 VSWR!

2.4.1 Free Space

Maximum Values
Mode Tx Rx
Extended 2:1 2:1
Retracted 3:1 3:1

2.4.2 Measuring Method

A 50 Q coaxial cable is connected (soldered) to the 50 £ point, at the
duplex-filter connection (ANT.), on the PCB. The connection of the
coaxial cable shall be done to introduce a minimum of mismateh. As
much as possible the coaxial cable arrangement shall prevent
influences from induced currents on the cable. In the other end, the
coaxial cable ig connected to a network analyzer. The measurements
are performed at room temperatyre. The handset, including the PCB,
must not in any significant way differ from the mass produced handset,
i.e. the antenna feeding network has to be equivalent to the network in
mass production. The specification shall be met in the entire frequency
band. Free space means that the handset is placed on a non-conductive
surface of cellylar plastic. Talk position means that the handset is held
in th:h left hand to the left ear with the microphone directed towards the
movuth,

2.4.3 Reference (REF) Antenna

From early production, fer antennas are selected; five defining

the lower frequency limit, marked “Approved VSWR low", and five
defining the higher frequency limit, marked “Approved VSWR high”.
See figure 2.4.3. These ton antennas are our REF antennas. Only the
helical elements are considered when finding the REF antennas.

! The specified vahyes implies that a correct handset (see 2.3) has been received from Samsung.
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3  MECHANICAL DATA

3.1 APPEARANCE

The appearance shall be according to the specification drawing
39435.1 version 2. The antenng shall have no marks, cuts, abrasion or
other mechanical damages.

3.2 HELX DEFORMATION

J.21 Angle
o =70°

3.2.2 Bending Force
F,=30N

3.2.3 Demands
No visual deterioration shall occur, and the fitting and plastic shall
remain mechanically bonded, during the test. The antenna shall satisfy
the electrical demands, according to 2.4.1, after the test.

3.2.4 Measuring Method
The antepna is assembled to the test equipment according to figure
3.2.4, A force is applied perpendicular to the antenna 10 mm below the
top of the helix. The antenna is bent until the specified angle, o or the
specified force, F, is reached.

10 Fy

L4

Figure 3.2.4. Helix Deformation.

3.3 TORQUE

3.3.1 Minimum Value
T=10Nem

3.3.2 Demands
No visual deterigration shall occur, and the fitting and plastic shall
remain mechanically bonded, dyring the test. The antenna shall satisfy
the electrical demands, according to 2.4.1, after the test.
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3.3.3 Measuring Method
The antenna is assembled to the test equipment. A torque instrument is
attached to the helical antenna. The antenna is exposed to the specified
torque, T, between fitting and plastic in clockwise direction according
to figure 3.3.3.

T

Figure 3.3.3. Torque.

3.4 WHIP DEFORMATION

3.4.1 Bending Diameter
D =40 mm

3,4.2 Demands
Zone 1: No remaining deformation.
Zone 2: No fracture. The original shape shall be possible to restore.
The antenna shall satisfy the electrical demands, according to 2.4.1,
after the test.

3.4.3 Measuring Method
The antenna is assembled to the test equipment acoording to
figure 3.4.3 a). A test fixture is attached to the top of the antenna in
extended made, The antenna is bent 180° around a cylinder with
diameter D, The antenna is released and sprung back to vertical
position. Zone 1 and 2, according to figure 3.4.3 b), are examined.

Zone 2

Agtemaan,

Zone | . Zone 2 7

N
a b)
Fignre 3.4,3. Whip deformation. A) Rent antenna. B) Close up of the two zones.

3.5 PULLING FORCE

3,5.1 Pulling Force
F, = 30N (static)
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3.5.2 Demands

No visual deterioration shall occut, and the knob and wire shall remain
mechanjcally bonded, during the test. The antenna shall satisfy the
electrical demands, according to 2.4.1, after the test.

3.5.3 Measuring Method

The antenna is assembled in the test equipment according to figure

3.5.3. The specified load, F,, is applied during 30 s to the top of the
antenna.

B
|
Figt!u'e 3.5.3. Pulling force.

3.61 Drops '
1 drop in extended mode and 1 drop in retracted mode

3.6.2 Drop Height
03,75 m

3.6.3 Drop Angle,
45° .

3.64 Handset Wq.ight
200 gram

3.6.5 Demands |

The briginal shape shall be possible to restore, The antenna shall
satisfy the electrical demands, according to 2.4.1, after the test.

3.6.6 Measuring Method
The antenna is attached to the handset or an equivalent test fixture. The
handset is dropped with the antenma downwards onto a concrete
surface covered with 20 sheets of Xerox quality paper, having a
specific weight of 80 g/m?.

i
!
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3.7 BENDING ENDURANCE
3.7.1 Bending Cycles
400 cycles, according to figure 3.7.3
3.7.2 Demands
No visual deterioration shall occur during the test. The antenna shall
satisfy the electrical demands, according to 2.4.1, after the test.
3.7.3 Measuring Method
The antenna is assembled to the test equipment in vertical extended
mode according to 3.7.3. The antenna is bent 90° left and 90° right (1
cycle). This is repeated for the duration of the test.
-90° +50°
eodl o]
Figure 3.7.3. Bending endurance.
3.8 RETRACTION FROM EXTENDED MODE
3.8.1 Retraction Force
1.0-8.0N
3.8.2 Demands
The mean value from 5 measurements, on each antenna, shall be within
the specified limits,
3.8.3 Measuring Method
The antenns is pushed down from extended mode with g speed of 2.5
mm/s, The maximum force before the antenna is released from
extended mode is registered.
3.9 RETRACTION FORCE CONSISTENCY
3.9.1 Retraction Cycles
10,000 cycles
3.9.2 Demands
No visual deterioration shall occur, and the retraction force must not
differ from the specified values, according to 3.8.1, during the
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extension/retraction cycles. The antenna shall satisfy the electrical
demands, according to 2.4.1, after the test.
3.9.3 Measuring Method

The antenna is fully extended/retracted (1 cycle) with random rotation.
The retraction force is measured every 5,000 cycles.
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