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5.0 PROCEDUREREQUIREMENTS

5.1 Qualification - - ‘[Formatted: Bullets and Numbering

Connectors furnished under this specification shall be capable of meeting the qualification test

requwements specmed hereln %s&etheawsespee#&ed—aﬂ%easu%emen&s%#@kb&pe#ermeé

5.2 Material

Material for each part shall be specified herein, or equivalent. Substitute material shall meet the
performance requirements of this specification.

5.2.1 Receptacle Terminal-.— The base material shall be C51000 /65240phosphor-bronze

stri

5.2.2 Plug Terminal.- —The base material shall be C51000 phosphor bronze2600/C2680 brass
or equivalent5100-phosphor-bronze.

5.2.3 Plug and Receptacle Insulator Housings, —The insulators for the plug connectors and  _ - {Formatted; No underline

receptacle—connectors—shall be molded of liquid crystal polymer (LCP)glass-filled-high
performance-polyplastic that is rated UL94V-0 or better in accordance with UL-94. See
applicable product-drawing-for material- The insulator for the receptacle connector shall
be molded of a High Temperature Nylon (HTN) or LCP that is rated UL94V-0 or better in
accordance with UL-94. See applicable product drawing for material.

5.2.4 Plug ESD ClipClipHeld-dewn Terminal. — The base material shall be C51000 phosphor
bronze.C2600/C2680 brass-erequivalent:

i This-d tisth ry-of and ies CONFIDENTIAL and- PROPRIETARY i ion-of FCI-El ics—No-part-of the i lon-h this-d it
Copyright FCI perty - p
™ o "

Y y-way

Form E-3334 GS-01-001
Rev F_Form-E-3005
Rev A 02/12/01

V20603

PDS: Rev :J STATUS:Released Printed: Jan 05, 2011



CLASSIFICATION
UNRESTRICTEDCONFBENTHAL

5.2.5 Receptacle ESD ClipHeld-dewnClip Terminal.

£5100/C5210-phosphor-bronze.

5.3 Finish

The plug and receptacle termmals
5.31

shall be plated in the contact area Wlth<\
0,76um/30u” palladium nickel with gold flash minimum or 0,76um/30u” gold minimum over
1, 27um/50u” minimum nlckel assaeerﬂed#}erem@#equwaierﬂhe%luqﬂand—reeeataele

unéeralate%The pluq and receptacle termlnal soldertall sectlons shall be plated W|th

2,54427um/1050u” 90/10 tin-lead minimum or 2,54um/100u” tin minimum over as

specified—on—productprint{fover—1,27um/50u” nickel minimum nickel. The terminal areas
outside off the contact areas and the soldertail areas shall be plated with 1,27um/50u”

nlckel mlnlmum uﬂde#plate%The plug and receptacle 91uqand—ss—€r@8um#299u"—9@#19

2%4umundemlate)—etermmal press fit sectlonsa#ea shall be plated with 05um/20u"

min.imum —13, 5um/60u" max. 90/10 tin- Iead or0, 5um/20u“ min. —1 5um/60u“ max. tln over

with 2,544-27um/1050u” 90/10 tin-lead minimumer or 2,54um/100u” 5;08um/200u"-96/10
tin-lead—minimum—or—tin— minimum_as-—specified—on—produsct-prints {over 1,27um/50u”m
minimum nickel underplate}—Ferpress-fit areatheplating shall be-4+.27um/50u” minimum
—3.84-um/ 504" Tin-(over1.27um/50u” minimum-nickelunderp. See applicable product
drawing.Ne-plating-at cut-off pointlate}.
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5.4 Design and Construction

The receptacle plug-reeeptacle—connector shall be a multi-piece assembly having two single

deoublesingle-rows-s of contacts in the connector mating area which transition out to a 1.905mm

-« — —

(0.075”) row-to-row x 1,27mm (0.050”) column-to-column offset stagger through hole pattern.

matinThe contact pattern in the mating area will have short and long terminals in a specific pattern

that results in a 0.5mm (0.020”) differential between contact points in the long and short terminals.

(This allows for first mate-last break capability — see respective product prints for location of short

and long terminals.) The receptacle ESD clip terminal has the “active” beam of the ESD grounding

system and also has board retention features that secures the connector to the board in

preparation for solder reflow (through-hole) or board termination (press-fit).

A polarization peg (optional) on the bottom of the connector housing assures proper connector

orientation during board mounting. The receptacle through hole connector is designed to

accommodate P.C. board thicknesses of 1,57mm (0.062"), 2,36mm (0.093”) and 3,18mm (0.125").

The receptacle press-fit connector is designed to terminate to board thicknesses of 2,36mm

(0 093”) and 3 18mm (0. 125") Visual examination of connectors to be done per EIA 364 18. ¢

The plug reeeptacle—connector shall be aF multi-piece assembly having two rows of

singledeublesingle-rows-of contacts in the mating area which; transition out to a straddle mounting

style with the contact soldertails on 1,27mm (0.050") centers. The ESD terminal has termination

legs that are designed to accept P.C. boards and compliment the straddle mount style. Features

on the connector housing (and the pattern required on the routed edge of the P.C. board) assure

proper_connector mounting and orientation. The straddle mount plug connector is designed to

board thickness.

accommodate vanous P. C board thlcknesses See appllcable product drawmq for specified P. C
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5.4.1 Mating. The connectors shall be capable of mating and unmating manually without
the use of special tools.
54.2 Workmanship. Connectors shall be uniform in_quality and shall be free from burrs,

scratches, cracks, voids, chips, blisters, pin holes, sharp edges, and other defects

that will adversely affect product’s life or serviceability.

REFERENCE DOCUMENTS (H Applicable}ELECTRICAL CHARACTERISTIC

“«— — —

6.1 Current Rating. The temperature rise above ambient shall not exceed 30°C at any point in the system<«— - -

when contact positions specified are powered at the levels specified in Table 2. Specific contact

positions are also specified in Table 2. Applicable temperature rise de-rating graph is shown in

Figure 1. The following details shall apply.pewerlevels-specified-herein:

a)

Ambient Conditions : still air at 25 degrees® C

P

bb)— Reference: EIA 364-70, method BCurrent Rating—Rating——1-5A—min—per

cenbalconiinie e

d PROPRIETARY i

fECLE

Copyright FCI Fhis-d
b i

CONEIDENTIAL

Y Y

Form E-3334
Rev F_Form-E-3005
Rev A 02/12/01

V20603

PDS: Rev :J

STATUS:Released

ics—No-partof the i ion-sh this-ei t

GS-01-001

o

NUMBER TYPE NUMBER
GBUS-12-121S-12-| | PRODUCT SPECIFICATION | FCi 7777777777777777 - {Formatted: Font: Bold
A_ "_-y = ‘[Formatted: Font: Bold
GS12-282194 N
2—82,F c IA - \[Formatted: Left, Space After: 2.4 pt
[TITLE PAGE REVISION _ 2 <] ‘[Formatted: Font: Bold
8 of 16212121 BJ N ‘[ Formatted: Font: Bold
SCA Product Specificationerial- Attached SCSI{SAS)erial-ATA Connector [AUTHORIZED BY DATEDATE _13-06-03 \{ Formatted: Right
GL LOO 05 Jan
201143
MAY10
NOV-200305
MAR - 04
CLASSIFICATION
UNRESTRICTEDCONFIDENTHAL

‘[Formatted: Bullets and Numbering

Formatted: Indent: Left: 0.38", Hanging:
0.44", Outline numbered + Level: 2 +

Numbering Style: 1, 2, 3, ... + Start at: 1 +
Alignment: Left + Aligned at: 0.38" + Tab

after: 0.63" + Indent at: 0.63", Tab stops:

-1.19", List tab + Not at 0.25" + 0.63"

‘[Formatted: Bullets and Numbering

Printed: Jan 05, 2011



CLASSIFICATION
UNRESTRICTEDCONFBENTHAL

6.2Low Level Contact Resistance. The Iow level contact resistance of an SCA receptacle connector*f———
mated with an SCA plug
plug-connector shall not exceed a change of 15 30milliohmsQ after environmental exposure when
measured |n accordance with EIA 364 23. The foIIowmq details shall applv ma;emun%mmaﬁmai

b) Test Voltage: 50 millivolts maximum open circuitCurrent-Current—not tonot to-exceed

c) Test Current; Not to exceed 100 milliamps
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6.3 Insulation Resistance. The insulation resistance of mated cennectors—shalliconnectors shall net«- - - -

benot be less than 1000 megaohmsmMQ when measured in accordance with EIA 364-21-in

accordance-with-EIA-364-21. The following details shall apply:

a)

Test Voltage - 500 volts\- DC -

b)

Preperation—aration -: The connectors shall be mated but ret—selderednot soldered to a

c)

P.C. board

Electrification Time -—= 24 minutes, unless otherwise specified.

—Point of Measurement -: Between adjacent contacts.

6.4 Dielectric Withstanding Voltage: - There shall be no —temperature—rise—shall-not-exceed-30°C.«— - —

d

evidence of arc-over, insulation breakdown, or excessive leakage current ( > 1 milliampere9-5mA

max)-wh) when the-mated connectors are tested in accordance with EIA 364-20, Mmethod B. The

following details shall apply:

a)

- — —

Test Voltage -— BC-500Y—or5500 volts (DC)V—ACorAC-500V s

b)

Test Duration -: 604 seconds-minute

c)

Preparation—Preparation -: The connectors shall be mated but not soldered to a PC board

d)

Test Condition—:Condition -: 1 (760 Torr, or sea level)

e)

Points of measurement-measurement -: Between adjacent contacts

6.5LL LContact Resistance, Low Level (LLCR) :Press-fit Interface ResistanceContact Resistance+— - -

Lowew(LLCR).Contact Resistance (Press-fit). The interface between is-characteristic shall-apply

to—compliant{compliant section—andsection and plated through hole. press-fit}-are—and-plated

through—hole—The change

in_lew—levellow-level contact resistance shall not exceed 1.0

milliohmmQ after environmental exposure when measured in accordance with EIA 364-TP-23,
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7.4 Individual Pin Insertion / Retention Force - The force required to insert an individual compliant pin ~ «- - - { Formatted: Bullets and Numbering

into a plated thru hole in a printed circuit board at a rate of 0.2 inches/ minute shall not exceed
60N (13.5 pounds). The retention force in the axial direction opposite that of insertion shall not
be less than 6.7N. (1.5 pounds).
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7.5 PCB Hole Deformation Radius -: Cross-section parallel to board surface. Photograph and measure < - - { Formatted: Bullets and Numbering

the hole deformation (deformation on board material) radius at a point 8-25-mm/0.010” from
the

surface, and at the center of the compliant pin section. Include 10 holes. The minimum
average

(of 10 holes) hole deformation radius shall be no greater than 37.5um/-0.0015" when
measured from the drilled hole. The absolute maximum deformation radius shall not exceed
50um/0.002". Reference MIL-STD-2166.
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compliant
section wear track. Photograph and measure the copper thickness remaining between the
compliant section and the printed wiring board laminate. Include 10 holes. The minimum
average (of 10 holes) copper thickness remaining between the compliant pin and the printed
wiring board laminate shall not be less than Z5um/-0.0003". -In addition, there shall be no
copper cracks, separations between conductive interfaces, or laminate-to-copper separations.
Reference MIL-STD-2166.
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plug:
Cable Flexing Test: EIA-364-41 .
-~ Condition |: Round cable. «
Di . =37 . : 100 . £ I ] \\
~ Condition ll: Flat cable. «

8.0 RECORDRETENHON (i Applicable}ENVIRONMENTAL CHARACTERISTIC

After exposure to the following environmental conditions in accordance with the specified test procedures
and/or details, the product shall show no physical damage and shall meet the electrical and mechanical
requirements per paragraphs 6.0 and 7.0 as specified in Figure 1.0 FableFigure—1.0-ttest ssequence.
Product subjected to these environmental tests must be applied to printed circuit boards. Unless
otherwise specified, the assemblies shall be mated during exposure.

8.1 Thermal Shock. EIA 364-32 Fest Condition}
Formated-connector:
a) _ Number of cycles: 405 «
b) Temperature Range—=Range: Between -- 55°C-+0/-3°C and = +1085°C +3/-0°C
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c) Time at Each Temperature : 30 minutes

—Transfer Time : {atroom-temperature-of 25°C):-Approx. 52~3 minutes, maximum

d) No-damagenotice andama um-difference-o mQ-frominitial conta e

8.2 Humidity-Temperature Cycling. EIA 364-31, Method lll, Test Condition AB

B R e
a) Number of Buration-of Cycles : 1096 dayshours

b) Duration of Cycle; 24 hoursRelative-Humidity+90% ~95%
c) Relative Humidity: 95% to 90% RH During dwells, 80% to 95% during tFeemperature

Rangrampinge++40°C+2°C
d) Temperature Range: between +25°C and +65°C

- — —
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a) Test Duration : 1,0500 hours
b) Temperature : -105+85°C +2°C
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1 8.4 Industrial Mixed Flowing Gas (IMFG)4MEG). - EIA 364-65 Class HA
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a) _Condition: AH ( 50G, 11 millisecond, half-sine)294-m/s’-30G 41 msec half-sine) <~~~ - Formatted: Indent: Left: 0.88", Numbered +
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c)  Mounting: Rigidly mount assemblies 1,25 List tab + Not at 0.25"

d) No discontinuities greater than 1 microsecondgs-and-no-physical-damage-observed:
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8.6, Vibration (Random) - EIA 364 - 28, Test Condition Vs, Letter A - { Formatted: No underline
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Test Condition : Random 50 Hz- 2000 Hz, 5.35 G Minimumg's RMS-everalt
Duration : 1 3hour per axisQ-minutes-peraxis

Direction : each of 3 orthogonal axis

Power Spectral Density : 0.02G%Hz

Mounting : Rigidly mount assemblies -

=

I~

—

—

f) No discontinuities greater than 1 microseconds-

—

g) See Figure 3

8.7 Durability — EIA 364-09
a) Number Cycles: 500 cycles

b) Cycling Rate: 600 cycles/hour

c) Preconditioning Cycles: 25
b} Gas Goncentration - Cl, —10+3ppb NOQ, 200+50ppb H,S 10+5ppb-S0, 100+200pb
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a) Steam Aging — 4 hoursPre-heating++150°C+10°C. 60~ 120 sec o ‘[ Formatted: No underline
b) Contact areas evaluated shall meet the ANSI-J-002 requirements.Seldering+230°C -+ 5°C
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8.910688 —Resistance to Soldering Heat - EIA 364-56{Lead-Free) - { Formatted: No underline

Test Condition: E—Ferreflow-Solder:
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8.11 08 MSurface mount connector solder joint reliabilityeisture-Sensitivity Testing-(For-lead-free SMT)
SBUS19-122
Refer to BUS-19-122 for specific test details, sample quantities and acceptance criteria8-49-4
EorReflow-Selder
8.16.2 — Gas-Tight-Joint-Test — EIA 364-TP36Hurmidifieation~
a) Reference EIA-364-TP36 (nitric acid solution)Femperature+—+85°C .« -
b) Duration: 30 minutesRelative-Humidity - 85%
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b) Relative Humidity : 30% ~ 680%

c) Barometric Pressure: Local ambient

9.3 Sample Quantity and Description

The numbers of samples to be tested in each group shown in Figure Table Figure-1 are defined as
follows:

Groups 1 through 8427 :

operation. All samples must meet dimensional requirements of connector.

Groups 9 through 11

5 samples in each group: All samples must be free of defects that would impair normal connector
operation. All samples must meet dimensional requirements of connector. 25 contacts from each
sample is to be tested. All contact positions should be tested under this distribution.

Group 12

5 samples in each group: All samples must be free of defects that would impair normal connector
operation. All samples must meet whisker test requirements of connector.

o4
9.4 Acceptance

94.1

Electrical and mechanical requirements placed on test samples as indicated in Paragraphs
6.0 and 7.0 shall be established from test data using appropriate statistical techniques or
shall otherwise be customer specified, and all samples tested in accordance with this
product specification shall meet the stated requirements.

9.4.2 Failures attributed to equipment, test setup, or operator error _shall not disqualify the

product. If product failure occurs, eorrective—actions—shall-not-disqualify-the product—f
productfailure—oceurs—corrective action shall be taken and samples resubmitted for

qualification.
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9.5 Qualification Testing.
Qualification testing shall be performed on sample units produced with equipment and
procedures normally used in production. The test sequence shall be as shown in Table 1.
: Examination EIA 364-18
9.6 Requalification Testing.
If any of the following conditions occur, the responsible product engineer shall initiate
requalification testing consisting of all applicable parts of the qualification test matrix,— Table 1.

a) A significant design change is made to the existing product -which impacts the product form,«— - - -
fit or function. Examples of significant changes shall include, but not be limited to, changes in
the plating material composition or thickness, contact force, contact surface geometry,
jiinsulator design, contact base material, or contact lubrication requirements.

b) A significant change is made to the manufacturing process, which impacts the product form,«- - - -
fit or function.

c) A significant event occurs during production or end use requiring corrective action to be«~ _ _
taken relative to the product design or manufacturing process.
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TEST GROUP <+~~~ 1 Formatted Table
1 2 3a 3b 4 5 6 7 8 9 10 |11 |12
i s i ——
PAR
A
Ekamination of Product 54 1,10 {19 | 110 1110|119 (13 |14 |15 |13 |1 1.7 (1 |1,
8 3
L|L. Contact Resistance 6.2 38 |37 |36, 3.7 25
8
Injsulation Resistance 6.3 25,
8
Dlelectric Withstanding V. 6.4 3.6,
9
Clrrent Rating 6.1 2
L|L. Press Fit Interface Resist. | 6.5 49 [48 |49 4.8 3.6
Miating/Unmating Force 7.1 2 2 2 2
Nprmal Force 7.3 2.6
Cpntact Retention 7.2 3.7
Inisertion Force (Press Fit Only ) | 7.4 24
.6
Retention Force (Press fit Only) | 7.4 3.5
N4
PCB Hole Deformation Radius 7.5 8
PLB Hole Wall Damage 7.6 9
Thermal Shock 8.1 5 4
Humidity, Temperature Cycling | 8.2 7 7
Hlgh Temperature Life 8.3 6 4
Industrial Mixed Flowing Gas 84 6
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pblder Joint Reliability
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blderability (Lead Free) 2(a)

hisker Test 8.14 2
*~ ~ ~ 7| Formatted: Normal, Centered, Indent: Left:
NOTE : PRESS FIT RESISTANCE WAS MEASURED ON 50 OF THE 400 TERMINALS. 0.42", First line: 0", Line spacing: single, Tab
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Table IABLE 1 Qualification Testing Matrix QUALIFICATION TESTING MATREX + 1.58", Left + 2.5", Left + 2.67", Left +
2.92", Left + 3.08", Left + 3.33", Left +
3.58", Left + 4.17", Left + 5.08", Left +
5.92", Left + 6.5", Left

CURRENT, | VOLTAGE, | CONTACT POSITION (+)
POSITION | AMPS VOLTS ENERGIZED (IN PARALLEL) | CONTACT POSITIONS (-
)

40 2 5 19.20 3235

40 25 12 234 22.23,26,29

80 2 5 34,35 75,76

80 3 12 234 114243

TABLE 2

CONTACT CURRENT RATING
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234,678 Add4.4.10, Modify 5.2.3 to add LCP. Modify 5.4

e}

V82162 12/23/98

noting Straddle Mount plug for various PCB thickness.

7.1 “per contact position” to “per contact pair”. 8.0
state “ applied” to PCB. 8.6a to 50-2000Hz, 5.35B
minmum.

Irm
>
Z
=

Revised format to be consistent with GS-01-001, and

V01904 08/03/00

change BERG, Dupont, etc. references to FCI.

M
lw

Add to Section 5.3.1- “The Plug and receptacle

V02700 11/10/00

terminal press-fit sections shall be plated with
0,5um/20u” min. —1,5um/60u” max. 90/10 tin-lead”
2 section 4.5 Replaced GES-19-002 with BUS-19-122

14 5.3.1 — Add contact area with 0.76um/30u” gold
minimum , soldertail section with 2,54um/100u” tin
minimum and press fit section with 0,5um/20u” min —
1,5um/60u” max. tin over 1.27um/50u”_minimum
nickel. No plating at cutting point. Add 8.13, 8.14 &

test group 12
7.4 - Individual Pin Insertion shall not exceed 60N

|®

|T
[}

S04-0281 12/29/04

S05-0061 02/28/05

(13.5 pounds) was 6 pounds.

Revised format to the latest FCl document form.

l—
>
=
=

ECN-ELX- 01/05/11

N

o

4.5.6,4.5.7 & 4.5.8: Add (GS-19-037), (GS-19-049) &
(GS-19-039) respectively; 8.13 & 8.14: Add GS-22-
011, GS-22-012 & GS-19-028 respectively

7.1- ...The force to mate a receptacle...shall not
exceed 120 grams max.... was 90 grams max...

S-002406-1

d PROPRIETARY i fECLE
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