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TABLE 1{a) - TYPE VARIANTS
Varant| Zp | AWG Inner Condugtor insut. | Filler Shield | &indec
Wire b Yol & &C.
No. of Max, Nom. Max, d.c. Max @ Constr. | Strand | pleaywa ,
Strands x @ Sect. Resist. @ @ ¢
@
{€2) (o) {mm) (mmz | (Qkm) {mm} {mm} {mm} faan)
01 100 28 7x0.126 §0.38 0.089 256 1.2 1.0 BS 0.079 e
021 Aoo | 26 | FwD M0 0.49 [O0A%4 | AS9 | AY | A0 | Bs {009 Oypad
Symmatric Filler | Binder | Outer Shield | Round Cable | Band (
Cabiz RC RC £ Charactetistics | Radius 0.076
Characteistics :
Max. Max, @ Nom. Constr. | Strand | Max. Maxt. bin.
@ Weight @ @ ] Weight
{mmy | tkorkm) | Gk 1 (mm) fmm) | (mm) | (kgrem) | (mm)
2.7 12 1.0 &9@& BS {0102 7.5 85 45
34| A5 | AY (6o &S 0402_ 9.0 400 | g0
NN
0.102
TABLE 1{b) - MAXIMUM RATINGS
Na. Characteristics Symbol Maximum Ratings Unit Remarks
1 1 Operating Voltage (Continuous) Vop 200 Vims -
AOG 28
2 | Current | ;51._ A doo 5%
3 | Operating Frequency 1Y) 400 MHz 10 metres,
(,_..@ 90 Mbieec Assermbly
&l 4 [Operating Temperature Range Tep —-200 to +180 °C Tamp Note 1
6| E |Storage Temperature Range Tsig - 200 to +180 °c
F| £ |Soldering Temperature Tsol + 250 "G " Note 2
NOTES

Precautions shail be taken such that the aggregate temperature of the datalines (ambient plus rise), due to
powar dissipation, does not exceed the maximum operating temperature.

For 5 seconds maximum.
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FIGURE 1 - PARAMETER DERATING INFORMATION
FIGURE 1(a) - ALLOWABLE CURRENT VERSUS TEMPERATURE
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FIGURE 1{b} - MINIMUM SHIELDING EFFECTIVENESS
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FIGURE 2 - PHYSICAL CHARACTERISTICS

FIGURE 2(a) - SINGLE SYMMETRIC CABLE -\ AZ:i8) T o4

inner Conductors (Para. 4.4.2)
Dielectric (Para. 4.4.3)

Inner Shield (Para. 4.4.8)
Jacket (Para. 4.4.7)

2 Fillers (Para. 4.4.4)

NOTES
1. Sea Table 1{a) for dimensions.

FIGURE 2(b) - ROUND CABLE =\ AfxBubt o 4

Conductor 28 AWG
{72368 AWG) (Para. 4.4.2)

insulating layer (Para. 4.4.3)

Filer (Para. 4.4.4)

% V Twisted pair

% Inner shield around twisted pair
I §i§ (40AWG) (Para. 4.4.6

Jacket (Para. 4.4.7)

Filler (Para. 4.4.4)

Binder (Para. 4.4.5)

Outer shisld (38BAWG)
{Para. 4.4.6)

Outer Jacket {Para. 4.4.7)
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FIGURE 2 - PHYSICAL CHARACTERISTICS

{fa
FIGURE 3( - SINGLE SYMMETRIC CABLE = ¥ A&Awdt 02

Inner Conductors {Para. 44.2) Inner Shield (Para. 4.46)
Dielectric {Para. 4.4.3)

Jacket (Para. 4.4.7)

2 Filiers (Para. 4.4.4)

Binder vu\L\{ var. D2 C’Pam-l*‘“f)
NOTES
1. See Table 1{a) for dimensions.

@

FIGURE 2(8) - ROUND CABLE =¥ 82380372

3-SR et R)
Comdonctor 26 G Bl
( Fwe 2N AGY (Paro. Q.‘-&.L)

Insulating layer (Para. 4.4.3)

Filler (Para. 4.4.4)

—— Rinder (Para. ARG — -]
B Twisted pair (616 ) “"dni

__Inner shiald around twisted pair
(40AWG) (Para. 4.4.6))

~—~Jacket (Para. 4.4.7)

Riuser (pova, LG Filler {Para. 4.4.4)

WPl (AW W) Binder (Para. 4.4.5)
Outer shieta {38AWG)

(Para. 4.4.8) .

Outer Jacket (Para, 4.4.7)
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4.2.3

4.2.4

4.25

4.3

4.3.1

4.3.2

4,3.3

4.4

4.4.1

Deviations from Burn-in and Electrical Measurements (Chart ITI)

None.

Deviations from Qualification Testg (Chart IV)

{a) Para. 9.7, Vollage Test: Ta be performed in accordance with Para. 4.8.13 of this specification.

(b} Para. 9.10, Characteristic Impedance: To be performed in accordance with Para. 4.8.14 of this
specification.

{c) Para. 9.11, Atenuation: Shall not be performed.
{d) Para. 9.12, Structural Return l.oss: Shall not be performed.

{e) Shielding Effectiveness: Shail be performed in accordance with Para. 4.8.17 of this
specification at any point in Chart IV.

Deviations from Lot Acceptance Tests {Chart V)

(a) Para. 9.11, Avenuation: Shall not be performed.
(b} Para. 9.12, Structural Return Loss: Shall not be performed.

MECHANICAL REQUIREMENTS

Dimension Check

The dimensions of the datalines specified herein shall be checked. They shalf conform to those
shown in Table 1{a), Figura 2 and Para. 4.4 of this specification (see the Table following for list of
parameters to be checked).

Woeight

The maximum weight of the datalines specified heorein shall be measured in accordance with
Para. 8.2 of ESCC Generic Specification No. 3902 and shall be as specified in Table 1(a) of this
spacification.

Adhasion of the Inner Conductor

Minimum stripping force: 1.0N.

MATERIALS AND FINISHES

The materials and finishes shall be as specified herein. Where a definite material is not specified,
a matenial which will enable the components specified herein to meet the performance
requirements of this specification shall be used. Acceptance or approval of any constituent
material does not guarantee acceptance of the finished product,

Construction of Round Cable

4411 Generic Construction

The round cable with symmetric cables consists of four impedance controlied datalines
with an overall shield and jacket. The datalines are constructed such that two
conductors, each evenly centred within a diglectric, are twisted together with two fillers
and then covered by a shield and jacket in accordance with Figure 2(a), ¥ adask O
ehso incdadis o ViAW wvdir W svdold o /

P Q&M 2(5’.} .
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4.4.2

4.4.1.2

4.4.1.3

inner Conductor

4.4.2.1

4422

Lay Length of Symmetric Cables

The lay length of all symmetric cables twisted iogether shall not be less than 12 times
and not more than 16 times the outside diameter of the unshielded and unjacketed cable.
This requirement will lead to the following lay length andfor twist per metre respectively.

| ) Lay Length Twists/Metre
VGH Gl {mm)
Min, | Max. | Min. | Max.
OA 24 32 32 41
YD 23 2§ 29 37

Lay Length of the complete Cable

Four sets of symmatric cables fwisted together shalt not be less than 12 times and not
more than 18 fimes the outside diameter of two symmetric cables. This construction
shall be the core to be covered by a binder and a braided shield, i.e. outer conductor,
This construction is then covered by an outermost jacket in accordance with Figure 2(b).

Lay Length
yook | ™™
Mir. Max.
0A 57 77
oL | F¢ | 98

Material Characteristics

All strands used in the manufacture of the conductor shali be silver-coated high strength
copper alioy.

On silver-coated strands, the thickness of silver shall be 2.0pm minimum.

For high strengih copper alloy conductors, the tensiie characteristics shall be not less
than 6.0% in elongation and 35kg/mm? in tensite strength.

For determination of the conductor resistance at +20°C, as mentioned in Para. 3.5 of
ESCC Generic Specification No. 3902, the a coefficient for copper alloy is 0.0035.
Stranding

The conductors shall be constructed of concentrically laid strands so as to produce a
smooth and uniform conductor of circufar cross-section and free from any high strands or
other surface irregutarities.

The length of lay of the external layer shall be not less than 8, nor more than 16 times
the maximum conductor diameter specified in Table 1(a).
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4.4.3

4.4.4

4.4.5

odes PR

4.4.86

Bielectric
4.4.3.1 Material

Any dislectric material shall be virgin material, i.e. expanded, microporous PTFE or
wrapped PTFE with only those additives that are necessary for processing and
pigmentation.

Material

e

Expandnd, microporous PTFE

4.43.2 Construction
The dielectric shall have a uniform cross-section thraughout the length of the inner core
or wire and the conductor shall be evenly centred in the dielectric.

The nominal diameter of the dislectric shall be in accordance with Table 1{a).

Filler

Fillars shall be used so as to ensure a smooth and uniform diameter under the shielding in order to
contribute to a uniform impedance over the length of the cable.

4.4.4.1 Material

The filler material as used for the symmetric cahbles shall be expanded, microporous
PTFE with only those additives necessary for processing.

The filler material as used for the round cabla shell shall be PTFE with only the additives
necessary for processing.

4.4.4.2 Construction
The filler material shali be extruded or wrapped from tapas to the diameters as given in
Table 1(a).

Binder
Cor-€ lM ‘j&ﬁmek o2 0:\3«&3 S ghe

Appticable-te-compteted-round-cebieonby:
B SYurmetric cabley wslay vpmdi ‘
eompleted—round-cable-core.

Rinders shall be used as appropriate over
¢ Ouapleted round Cable core fr botlh yariawhs,
4.4.5.1 Material

The material shall be virgin, wrappad, expanded, microporous PTFE with only those
additives necessary for processing.

4.4.5.2 Construction

The material shalf be wrapped with an overlap of 50% maximum.

Shield

The terms "inner shield" and “outer shield" shall be used.
1 type of shiald shall be used:-

(a) Braided Shield (BS).
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4.4.6.1 Materiai Characteristics

All strands shall maet the requirements for silver-coated annealed copper as outiined in
Para. 4.4.2.1 of this specification, but the thickness of silver shall be 2.5pm minimum,

Any strand shall show a 10% minimum elongation.

4.4.8.2 Construction
The strand size shall be as specified in Table 1(a) of this specification.
(a) Braided Shield

The braided shieid type shall be of push-back type and provide not iess than 90%
coverage. The coverage factor K is calculated as follows:-

K= (2F - F2)
F= NxPxd
sina
tan o =2n L%%QLE

coverage (%),

numbaer of strands.

shield strand diameter (mmj.

angle of shield with cabls axis in degrees.
effective diameter of core under shield (mm).
number of cartiers.

sarving pitch/mm.

"o oOe o F X

LS VI I

447 Jackat
The cable shall have jackets for each of the inner symmetric cables and an outer jacket for the
complete round cable.
4.47.1 Material iCharacteristics
The material shall be a layer of extruded fluoropolymer PFA, with only those additives that
are necessary for processing and pigmentation.
4.4.7.2 Construction

The PEA shall ba extruded such that the construction underneath is centred evenly within
the jacket. The wall thickness for the inner jackets shall ba QABmm maximum, and for
the outer jacket 0.25mm maximum. 0,0

4.4.8 Colours i dus
The dielectric material, the fillers and the-jasksts shall ha white.

The Jaclr.e:\‘ tolove  for variant 04 clalilboe whlute .
The :lac,icc.-f colowr for variant DL ghald [9(_ bluce |
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4.6.3

4.7

4.8

4.8.1

4.8.2

4.83

4.8.4

4.8.5

Circuiis for Electrical Measuremsnis

Not applicable.

BURN-IN TESTS
Not applicable,

ENVIRONMENTAL AND ENDURANCE TESTS (CHARTS IV AND V OF ESCC GENERIC

SPECIFICATION NO. 3902)

Mechanical Properties of Conductor
As detailed in Paras. 4.4.2.1 and 4.4.6.1 of this specification.

Alternate Bending Resistanca

The applied weights and bending diameter for altarnate bending resistance are given in Table A.

Number of cycles 500 minimurr,

TABLE A - ALTERNATE BENDING RESISTANCE, LOAD AND DIAMETER

Type Zp () Weight (kg) Bending Diameter {mm)
RO var ot 100 1.3 70
2 wvar DL A0D A8 80
Accelerated Ageing Stability
Ageing temperature +200%56 °C.
Shrinkage/Protrusion See Table B.
Wrap Test Mandral diameters as per Table C.

TABLE B - SHRINKAGE/PROTRUSION

Type Zp (1) Max, Shrinkage
or Protrusion (mm)
RC 100 2.0

Maximum Capacitance Change +7.0%,

Cold Bend Test

Chammber temperature

Mandrel diameter and load

~-80+5 °C.

See Table C.

TABLE C - COLD BEND TEST, MANDREL DIAMETERS AND LOADS

Type Zo (£1) Weight (kg) Mandrel Diameter {mm)
RC var 04 100 1.3 70
iC var 02 Aoo A5 90
Solderability

No particular conditions are applicable.
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TABLE 2 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE
' ROUND CABLES
ESCC Gen. Spec. No. 3902
Type
Para. 9.6 Para. 9.6 Para. 8.7 Para. 9.5 Para. 8.10 Para. 9.20
No. 1 Mo, 2 Neo. 3 No. 4 No. &6 Ne. 6
Characteristic | Characteristic { Characteristic Characteristic Characteristic | Characteristic
Diel. Strength § Ciel. Strangth | Voltage Test Capacitance Impeadance Corona
of inner Jacket | of Quter Jacket| (Diel. Core) {Max.} Extinction
{pF/m) Voltage
{Vac)
Cond. - | Cond. -
(kVac) {kVac) (kVdc) Gond. } Shield ()
RC val.g4d 1.5 2.0 1.4 50 20 100 £6 500
RL ver 02 AT 2.0 Al ¢ | ¥ A00 TG $00
- ESCC This -
No. Characteristic Gen. 3902 | Specification Limits
inner Canductor Resistance Para. 8.5 - See Table 1{a)
nsulation Resistance Para. 9.8 - 5000ME X km
Shielding Effectiveness - Para. 4.8.17 See Figure 1{b)

SYMMETRIC CABLES

This Specificalion

Para. 4.8.18 Para. 4.8.18 Para. 4.8.19
No. 10 No. 11 No. 12
Characteristic Characteristic Characteristic
Time Delay Conductor Time Delay { Conductor Time Delay
{Max.} Difference (Max.) Difference (Max.)
{nsec/m) (nsec/m) (nsec/m)
Per Pair Pair to Pair
4.3 .08 0.13






