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ESCC Detail Specification

ISSUE 1
No. 3902/003
TABLE 1(a) - TYPE VARIANTS
Variant | Z AWG Inner Conductor Insul. | Filler Shield
Wire
No. of Max. Nom. Max. d.c. Max. @ Constr. | Strand
Strands x %) Sect. Resist. @ %]
%]
(Q) {mm) {mm) {mm?2) (Q/km) {mm) (mm) (mm)
01 100 28 7x0.126 {0.39 0.089 256 1.2 1.0 BS | 0.078
02 | A00 | 2¢ | 3Ix06d 0.49 |04 | 459 | A4 | A0 | Bs |o.0¥9
Symmetric Filler | Binder | Outer Shield | Round Cable | Bend
Cablz RC RC Characteristics| Radius
Characte-istics
Max. Max. Q@ Nom. Constr. { Strand } Max. Max. Min.
%) Weight %) Q @ | Weight
(mm) | tkatkm) | (mm) {mm) (mm) | (mm) | kgkemy | (mm)
2.7 12 1.0 0.004 BS J0.102) 75 85 45
34| AS | A4 |o00% | &S voLJ 9.0 | 400 | 60
TABLE 1(b) - MAXIMUM RATINGS
No. Characteristics Symbol Maximum Ratings Unit Remarks
1 | Operating Voltage (Continuous) Vop 200 Vims -
AWOG 28
2 | Current ! ; .i_ A 408 26
3 1 Operating Frequency nm 400 MHz 10 metres.
100 Mbit/sec Assembly
4 | Operating Temperature Range Top —-200to +180 °C Tamp Note 1
5 | Storage Temperature Range Tsig —-200 to +180 °C
6 | Soldering Temperature Tsol +250 °C ~ Note 2

NOTES

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

2. 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

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

Inner Shield (Para. 4.4.6)
Jacket (Para. 4.4.7)

2 Fillers (Para. 4.4.4)

NOTES
1. See Table 1(a) for dimensions.

FIGURE 2(b) - ROUND CABLE

B;b\otar 'DML\I var. D2 C‘Pam_t\}l.f)

__ Conductor 28 AWG Vvar. oA

(7x36 AWG) (Para. 4.4.2)

Cownductor 2.6 G v 0L
2 3N AG) (Paro. W)

ln(s?flating layer (Para. 4.4.3)

narannr

Biuder (pom, LLTF
Vomoaut OL (AW )
© w\\.( \

Filler (Para. 4.4.4)

Biude (Para. L5 vor, 02

L
Twisted pair (A 620 ) o y

.. Inner shield around twisted pair

(40AWG) (Para. 4.4.6)

—~Jacket (Para. 4.4.7)

Filler (Para. 4.4.4)

T~Binder (Para. 4.4.5)

MYy ibme abilald 700 AVAINN
UULCT SHISIU (O0AVY L)

(Para. 4.4.6) . e e

Outer Jacket (Para. 4.4.7)
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4.4.2

4.4.1.2

4413

inner Conductor

4.4.21

4422

Lay Length of Symmetric Cables

The lay length of all symmetric cables twisted together 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 and/or twist per metre respectively.

r . Lay Length Twists/Metre
VetHaul (mm)

Min. | Max. | Min. | Max.

oA 24 32 32 41

Lay Length of the complete Cable

Four sets of symmetric cables twisted together shall not be less than 12 times and not
more than 16 times the outside diameter of two symmetric cables. This construction
shalil 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
ook | ™
Min. Max.
OA 57 77
oL | F¢ | 97

Material Characteristics

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

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

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

For determination of the conductor resistance at +20°C, as mentioned in Para. 9.5 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 circular cross-section and free from any high strands or
other surface irregularities.

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

4.4.6

Dielectric
4.4.3.1 Material

Any dielectric 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

o~

Expand:ad, microporous PTFE

4.43.2 Construction

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

The nominal diameter of the dielectric shall be in accordance with Table 1(a).

Filler

Fillers 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 cables shall be expanded, microporous
PTFE with only those additives necessary for processing.

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

4.4.4.2 Construction

The filler material shall be extruded or wrapped from tapes to the diameters as given in
Table 1(a).

Binder
; Cor€
Applieable-te-compietedround-eable-only: .
SYmmetric caé/e:‘/o.uty var, 0L

Binders shall be used as appropriate over .
COuapleted round Cable core for botl yariawhs,
4.4.5.1 Material

aud

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

4.4.5.2 Construction

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

Shield

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

(a) Braided Shield (BS).
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4.4.8

4.4.6.1 Material Characteristics

All strands shall meet the requirements for silver-coated annealed copper as outlined 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 shield type shall be of push-back type and provide not less than 90%
caverage. The coverage factor K is calculated as follows:-

K=(2F - F2)
- NxPxd
sSin a
tan a=2m iD—XQC—d)—’i

coverage (%).

number of strands.

shield strand diameter (mm).

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

serving pitch/mm.

VOQUR2ZX
1 O [ TR O

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

The PFA shall be extruded such that the construction undemeath is centréd evenly within
the jacket. The wall thickness for the inner jackets shall be Q48mm maximum, and for
the outer jacket 0.25mm maximum. o,to

Colours bindas
The dielectric material, the fillers and the4askets shall be white.

The Judt.e‘\‘ tolour  for variant 04 challbe wlute .
The ;lac,lf_e,-t colowur for variant 00 ghali be blue .
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4.6.3

4.7

4.8

4.8.1

4.8.2

4.8.3

484

4.8.5

Circuits for Electrical Measurements

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.

Aliernate Bending Resistance

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

Number of cycles 500 minimum.

TABLE A - ALTERNATE BENDING RESISTANCE, LOAD AND DIAMETER

Type Zo () Weight (kg) Bending Diameter (mm)
RC var. 100 1.3 70
RC var ol A0 A5 %0
Accelerated Ageing Stability
Ageing temperature +200+5 °C.
Shrinkage/Protrusion See Table B.
Wrap Test Mandrel diameters as per Table C.

TABLE B - SHRINKAGE/PROTRUSION

Type Zg () Max. Shrinkage
or Protrusion (mm)
RC 100 2.0

Maximum Capacitance Change +7.0%.

Cold Bend Test

Chamber temperature

Mandrel diameter and load :

~80

5°C.

See Tabls C.

TABLE C - COLD BEND TEST, MANDREL DIAMETERS AND LOADS

Type Z () Weight (kg) Mandrel Diameter (mm)
RC var.0 100 1.3 70
e yar. 02 700 A-S 90
Solderabiity

No particular conditions are applicable
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TABLE 2 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE
' ROUND CABLES
ESCC Gen. Spec. No. 3902
T
ype Para. 9.6 Para. 9.6 Para. 9.7 Para. 9.9 Para. 9.10 Para. 9.20
No. 1 No. 2 No. 3 No. 4 No. &5 No. 6
Characteristic | Characteristic | Characteristic Characteristic Characteristic | Characteristic
Diel. Strength | Ciel. Strength | Voltage Test Capacitance Impedance Corona
of Inner Jacket | of Outer Jacket] (Diel. Core) (Max.) Extinction
(pF/m) Voltage
(Vac)
Cond. - | Cond. -
(kVac) (kVac) (kVdc) Cond. | Shield Q)
RCvaltod 1.5 2.0 1.4 50 20 100+6 500
2L vor. 02| AS 2.0 Al ¢S | M A00 6 $00
- ESCC This .
No. Characteristic Gen. 3902 | Specification Limits
7 Inner Conductor Resistance Para. 8.5 - See Table 1{a)
8 Insulation Resistance Para. 9.8 - 5000MQ X km
9 Shielding Effectiveness - Para. 4.8.17 See Figure 1(b)

SYMMETRIC CABLES

This Specification

Para. 4.8.18 Para. 4.8.19 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 0.08 0.13
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Cok
(Fx 34 ADG)

) - ________Conductor 28 AWG variaut OA
Biuder (povm. §.2.36) vorieut 02 —(7 x 36 AWG)

(A€ 26) ol ‘ ‘ : \ ‘**——-~—» Insulating layer

Maut 02

Biuder (pove. §.2.3.5) variaut 02
— Twisted pair (AC 26) Oty

~ Inner shield around
twisted pair (40 AWG)

Jacket
" Filler

Binder
Outer shield (38 AWG)

Outer jacket

Figure 9: SpaceWire cable construction

o 5.2.2 Inner conductors
: or VOJ‘I‘ Ot.u“ OA
5.2.2.1 Conductor ¥
'5 g a. Each signal wire shall be 28 AWG, constructed from seven strands of 36 AWG
i < silver-coated, high-strength copper alloy.
ﬁ;‘ )\ b. The thickness of the silver coating shall be 2,0 ym minimum,.
3
: sab\% 5.2.2.2 Tensile characteristics
g < y & The minimum elongation of each strand shall be 6,0 %.
3 §: b. The tensile strength of each strand shall be at least 350 N/mm?.
v §
: X 5223 Insulator
% g\ Each signal shall be insulated using expanded, microporous PTFE with only those
< additives for processing and pigmentation.
~
L3Sl 5224 Insulator colour
3 k3

1

The insulator around the signal wires shall be white.

5225 Electrical characteristics

The maximum DC resistance of the inner conductor shall be 256 Q/km. for AL96 (B4
The waximutu. DC yesisfauce oerL.g tuner Conductor stalt be 459 SLk., {ori’ﬂ.i)c Z¢

5.2.3 Twisted pair

Conghructed {Lrow. sevew
sl CGCJ"d

E&C\A S\-‘]\«a»\

5.2.3.1 Lay-length

The lay-length of the two insulated conductors comprising a differential signal
pair shall not be less than 12 times and not more than 16 times the outside diam-
eter of the unshielded twisted pair.

5.2.3.2 Fillers

Fillers shall be used with the differential signal pairs so as to ensure a smooth and
uniform diameter under the shielding in order to contribute to a uniform 1mpe-

daitce over thie cabile,

36
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5233 Filler material

The filler material as used for the differential signal pairs shall be expanded
microporous PTFE with only those additives for processing.

5.2.3.4 Construction of filler

The filler material shall be extruded or wrapped from tapes to a diameter of
1,0 mm. 19w wal

I5.2.3.5 G Shield

a. Each differential signal pair shall be shielded by a braided shield.

b. The braided shield type shall be of push-back type and provide not less than
90 % coverage.

T

5.2.3.%3 Shield wire size
The shield wire size shall be 40 AWG.

5.2.3.X% Shield material

a. All strands used in the manufacture of the braided shield shall be silver-
coated, soft or annealed oxygen-free high conductivity copper.

b. The thickness of silver shall be 2,5 um minimum.

c. Any strand shall show an elongation of 10 % minimum.

Hue Hwiched pa
“{’he -lw\u'fl-u( pail—

Vorrant 02 AGLG 16)
f{keo( positou

52389 Protective sheath

The protective sheath for the shielded differential signal pairs shall be a layer of
extruded fluorpolymer PFA with only those additives for processing and pig-
mentation.

\

ek dver
P
v al

+o Lee
+\9C;>£HA‘Q/

5.2.3% A0 Protective sheath wall thickness

The wall thickness of the protective sheath for the shielded differential signal pair
shall be &:H5-mmmominmet: 0,10 b waakivnmel.,

(Ucrx

5

5.2.3.19 A4 Protective sheath colour

The jacket colour of the differential signal pairs shall be white. gor' AMIC2E cuad
e e 26

5.23.N Az  Characteristic impedance

The characteristic impedance of each differential signal pair shall be (100 = 6) Q

differential impedance,

Sl 2- SLS B; Ukoltr' (Gv\—\x/
A’ binder CL\au LJC awl

aud e tuso
aud tue i

5.23. A} Skew
The skew between each signal in each differential signal pair shall be less than
0,1 ns/m.

5.2.4 Complete cable

5.2.4.1 Construction

Four sets of differential signal pairs shall be twisted together not less than 12
times and not more than 16 times the outside diameter of two shielded and
jacketed differential signal pairs.

5.2.4.2 Filler

Afiller shall be used in the centre of the four differential signal pairs so as to ensure
a smooth and uniform diameter under the shielding in order to contribute to a
uniform impedance over the cable.

37
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Bcsy
5.2.4.3 Filler material

The filler material as used for the complete cable shall be microporous PTFE with
only those additives for processing.

5244 Construction of filler
The filler material shall be extruded or wrapped from tapes to a diameter of

1,0 mm. for variawd 04 (AVS) amd A% wn for varianf O (A6 26)

5.2.4.5 Binder

A binder shall be applied over the four differential signal pairs and central filler
to keep the signal pairs and filler together in a fixed position.

5.2.4.6 Binder material

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

5.24.7 Binder construction

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

5.2.4.8 Outer shield

a. The set of four jacketed and screened differential signal pairs shall be
shielded by an outer braided shield.

b. The braided shield type shall be of push-back type and provide not less than
90 % coverage.

5249 Outer shield wire size

The shield wire size shall be 38 AWG.

5.2.4.10 Outer shield material

a. All strands used in the manufacture of the braided shield shall be silver-
coated, soft or annealed oxygen-free high conductivity copper.

b. The thickness of silver shall be 2,5 um minimum.

c. Any strand shall show an elongation of 10 % minimum:.

5.2.4.11 Shield isolation

The twisted pair shields shall not make contact with one another nor with the
outer shield.

5.2.4.12 Outer jacket

The outermost jacket over the four twisted screened and jacketed differential
signal pairs shall be a layer of extruded Fluoropolymer PFA with only those
additives for processing and pigmentation.

5.2.4.13 Outer jacket wall thickness

The wall thickness of the jacket for the shielded differential signal pair shall be

0,25 mm nominal.

5.2.4.14 Jacket colour

a. The colour of the jacket shall be white. forr varouwk OA CAOC 28) aud loh\c ‘fo'

b. There shall be no identifying marking on the cable jacket.

NOTE Applying pressure to the cable during the marking process
can adversely affect the electrical properties of the cable.

venauto)
(ALoG 2¢)
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5.24.15 Signal skew

a. The skewbetween the parts of the differential signal in one differential signal
pair shall be 0,1 ns/m maximum.

b. The skew between one differential signal pair and each other differential
signal pair within the cable shall be 0,15 ns/m maximum.

5.2.5 Cable physical parameters

5.25.1 Cable diameter

The outside diameter of the complete cable shall be 7 mm maximuim. &vvorfw’f 0A (A"‘) 6 l?)
The oukide dioumchr of Hae covaplete abile cliall b Juan tuadume $— et OL
5252 Cable minimum bend radius (ALK 26)

The minimum bend radius of complete cable shall be 45 mm. {Gr vertaat BA (A6 A 3]
The Ui lotud rudins of plebe ble slall be 60w, for veriont? (106 2C)

5.25.3 Adhesion of inner conductor

The minimum stripping force shall be 1,0 N.

5254 Cable weight

The maximum weight of the SpaceWire cable shall be 80 g/m. for voviod OA (AUG (£D)
The Wikl v Winlk e'} Hue Suee Wire aable chall be A0yt &rvoaew+ 6L ALG 26 )
5.25.5 Cable maximum ratings

a. The maximum ratings defined in Table 1 shall be met.

b. The total temperature of the wire (i.e. ambient plus rise) shall not exceed the
maximum operating temperature of the wire.

Table 1: SpaceWire cable maximum ratings

No. Characteristics Symbol Maxtmum Unit |Remarks
ratings
1 Operating voltage Vop 200 Vims
(continuous)
A6 28
2 Current I Zl,é_ A ot 20
3 |Operating rate Fm 460 Mb/s
4 |Operating Top -200 to +180 °C Tamb 2
temperature range
5 |Storage temperature Tstg -200 to +180 °C
range

a2 The specified current generates a temperature rise of approximately 50 °C above ambient
temperature in a vacuum environment. See 5.2.5.5 b, for precautions to take on the total
temperature of the wire.

5.3 Connecfors

5.3.1 General

The SpaceWire connector shall be a nine contact micro-miniature D-type with
solder contacts, as defined in ESCC 3401/071, or crimp contacts.

5.3.2 Receptacles
a. Receptacles shall be used on board and unit assemblies.
b. Receptacles shall be equipped with female contacts.

c. Receptacles with flying leads should be used for connection to a PCB rather
than PCB mounting connectors to improve mechanical shock and vibration
resistance of the unit.
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