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1. 0 | NTRODUCTI ON

1. 1SCOPE

Thi s docunent describes the functional and test requirenents
for the PCl Express™ card-edge connector. The connector is
designed to neet the requirenents of the PCI Express Card

El ectronechani cal Specification and certain custoner

speci fications not covered by the PCl-SIG docunent.

1. 2APPLI CABLE DOCUMENTS

1.2.1 Solderability : BUS-19-002/ A

PCl Express Card El ectronmechani cal Specification
El A-364- 09, 17, 20, 21, 28, 31, 32, 65, 70, 90, 101, 108, 638.
El A- 364- 1000. 01 test groups 1,2,3 and 4.

PCl Express Connector Hi gh Speed El ectrical Test
Procedur e.

FCl draw ng, PCl Express connector, inspection &
cust oner copy.

PR PR
NN RN
a1 N WwWnN

1. 3DRAW NG PRECEDENCE

In the event of conflict between this docunment and product
prints, the product prints shall take precedence.

2. 0 GENERAL REQUI REMENTS

2.1 The connector has the follow ng characteristics:
1.00m(0.040") pitch, X1, X4, X8 sizes, surface nount
configuration, rectangular outline, plastic peg or two
hol downs requiring sol der pad on PCB.

2.2 Visual exam nation, unless otherw se specified, shall be
made at 7X
2.3 Silicone conmpounds (nold rel eases, lubricants, etc.) My
not be used in the manufacturing processes.
2.4 Flamuability to be rated UL 94V-0.
2.5 Unless otherw se specified, tests that require the use of
a pc edge card shall use the follow ng
2.5.1 Card material: FR-4 gl ass epoxy.
2.5.2 Thickness: 1.57 +/- 0.13 (0.062 +/- 0.005 inch)
2.5.3 Trace material: 0.035 (0.0014 inches), copper.
2.5.4 Trace plating: 0.76 mcronmeters (30 m croinches)

m ni mrum gol d over 1.27 microneters (50 m croinches)
m ni nrum unbrushed ni ckel

2.5.5 Pad and trace design: pad and trace design shall follow
PCl Express standard as depicted in custoner draw ng.
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2.6 SOLDERTAI L TERM NATI ON

Tests requiring term nation of the soldertails to a PC
board shall be prepared as foll ows:

2.6.1 A 1.6 mnmmnimmthick FR-4 gl ass epoxy board havi ng no
internal ground planes with plated pads in the pattern
specified in FCl custoner draw ng,

2.6.2 For soldering soldertails,

0.09 mm

shal | be used.
m ni mum t hi ckness

sol der paste should be used on PC board pads.

3. 0 MECHANI CAL REQUI REMENTS

3.1 EXAM NATI ON OF PRCDUCT

Sanpl es nmust conply to applicable FC product prints.

3.2 INSERTION / W THDRAWAL FORCE- ADD I N CARD

PER El A- 364-13

Mating cycle is with maxi muni mi ni numthi ckness gauge at a rate

of 25.4 nm m nute.

3.2.1 Maximuminsertion force is 1.15 N nmax. per contact pair
when neasured with a 1.70 +0.00/-0.01(0.067 +0.000/

-0.004 inches) thick hardened steel

card nade to the

di mensi ons shown for the PCl Express expansi on board
in the FCl custonmer drawing. The card has a R0.05 mn.
RO. 10 max. (shar pedge) and the surface roughness in
connector area to be 0.10 mcroneters (4 m croinches)

maxi mum

3.2.2 Wthdrawal force is 0.15N m ni mum per contact pair when
nmeasured with a 1.44 +0.01/-0.00 (0.067 +0.004/-0.000

i nches) thick hardened steel

card nade to the

di mensi ons shown for the PCI Express expansi on board

in the FCl custoner draw n

The card has a RO. 05

mn., RO.10 max (sharp edge) and the surface
roughness in the connector area to be 0.10 m croneters

(4 mcroinches) maxi num

3.3 CONTACT RETENTI ON

Mninmumretention force of termnals in the connector
housing to be 5N each. Pull rate to be 1.27 nm mn.

3.4 SOLDERABI LI TY
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Per EI A -364-52
a. steamage for 1 hour

b. 220°C for 5 seconds(Tin/Lead plating);245°C for 5
seconds(Tin plating)

c. contact areas eval uated shall neet 95% m ni num cover age.

4.0 ELECTRI CAL REQUI REMENTS

Unl ess ot herw se specified, all measurenents shoul d be
perfornmed in the follow ng anbients:

relative humdity: 50% or |ess
t enper at ur e: 25°C +/ - 5°c
baronetric pressure: 711 to 812 mmnnercury (at sea |evel)
4.1 LOWLEVEL CONTACT RESI STANCE
El A- 364- 23

4.1.1 Sol der connector to pc board per section 2.6 and insert card
per section 2.5

4.1.2 Resistance neasurenments shoul d be nmade fromthe underside of
the pc board to the PTH in the add-in card above the contact
pad. The test current shall be 100 millianpere d.c. nax.
with a maxi num open circuit voltage of 20 mllivolts D. C
See figure 1.0 for attachment of current and voltage | eads.

4.1.3 Requirenent is 30 mlliohms maximuminitial, wth change of
10 m I liohnms maxi num after exposure testing.
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Add-In Cord
Reslstonce
Measurement PCI Express
Polnt Connector

by

D

CONTACT RESI STANCE TEST SET UP
SMI' TYPE
FIGJRE 1.0

4.2 | NSULATI ON RESI STANCE
Requi renment is 1000 megohm m ni num at 100 + / - 10% vdc when
tested to El A-364-21 per spec. The connector shall not be nmated

during insulation resistance neasurenent.

4.3 DI ELECTRI C W THSTANDI NG

Per EI A-364-20 nethod B per spec. Test potential to be 300 VAC RV5,
60 HZ, and applied for 1 mnute. No breakdown should occur. Test

is performed with connector unmated.
4.4 CONTACT CURRENT RATI NG

1.1 anp per contact m nimum per ElI A-364—%0, nethod 2 and PCl
Express Connector Hi gh Speed El ectrical Test Procedure. The

tenperature rise shall not exceed 30 degree C. Anbient condition

is still air at 25°C.
4.5 | NSERTI ON LCSS
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Per EI A-364-101 and PCl Express Connector H gh Speed El ectri cal
Test Procedure.
Requi rement s:
Less than or equal to 1dB up to 1.25 GHz
Less than or equal to 1.6 x (F-1.25)+1) db between
1.25GHz and 3. 75GHz.
Less than or equal to 5 dB at 3.75 GHz

4.6 RETURN LGCSS

Per EI A-364-108 and PCI Express Connector H gh Speed El ectri cal
Test Procedure.
Requi r ement s:

Less than or equal to -12dB up to 1.3 Gz

Less than or equal to -7dB up to 2.0 GHz

Less than or equal to -4dB up to 3.75 Gz

4.7 CROSSTALK: NEXT

Per ElI A-90 and PClI Express Connector Hi gh Speed El ectrical Test
Pr ocedur e.
Requi renent s:
Less than or equal to -32 dB nmax up to 1.25 GHz
Less than or equal to —(32 — 2.4 x (F-1.25)) db between 1.25
GHz and 3. 75GHz.
Less than or equal to -26 dB max up to 3.75 Gz

4.8 JITTER

10 ps maxi num By design; measurenent not required.
4.9 | NTRA- PAI R SKEW

5 ps maxi mum By design; measurenent not required.

5. 0 ENVI RONMENTAL REQUI REMENTS (Per EI A- 364-1000. 01)

5. 1THERVAL SHOCK

Per ElI A-364-32, test condition |I. Cycle the connector -55 to +85
Degree C. Dwell tine of 30 mnutes at extrenme tenperature.
Transfer time 5 m nutes Max. No damage after 10 cycl es.

5. 2CYCLI C TEMPERATURE AND HUM DI TY
Per El A-364-31. Cycle the connector between 25 C+ 3Cat 90% RH

and 65 C* 3Cat 95% RH. Ranp tines should be 2 hours and dwel |
times should be 2 hours. Dwell tines start when the tenperature
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and hum dity have stabilized within the specified | evels. Perform
24 such cycl es.

5. 3STEMPERATURE LI FE (Pre-conditioning)

Per El A-364-17, nmethod A, 92 hours at 105°C
5. 4 TEMPERATURE LI FE

Per EI A-364-17, nethod A, 168 hours at 105°C
5. 5VI BRATI ON

Per EI A-364-28, test condition VII, test condition letter D.1 hour
in each of three mutually perpendicul ar directions.
Requi renents: no evidence of physical damage

5. 6 DURABI LI TY (Pre-conditioning)
CYCLE RATE : 500 MATI NG / HOUR
Per EI A-364-09, 20 cycles

5. 7DURABI LI TY
CYCLE RATE : 500 MATING / HOUR
Per EI A-364-09, 50 cycles

5.8M XED FLOW NG GAS

Per EI A-364-65, class Il A 10 days exposure. Expose connectors
unmated for 2/3 of the total duration. Mate each connector to the
same add-in card that it was mated to in tenperature life
(precondi tioning) and expose for the renmainder of the test

durati on.

5. 9 RESEATI NG
Manual |y pl ug/unplug the connector with add-in card, 3 cycles.
5. 10RESI STANCE TO SOLDERI NG HEAT

Per EI A-364-56 procedure 3, test condition C
260°15°C 10+2 seconds
Requi renents: no evidence of physical damage
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6.0 Test Matrix for

1X, 4X, 8X

TABLE 1

QUALI FI CATI ON TESTI NG MATRI X

TEST
GROUP

TEST TEST TEST
GROUP | GROUP | GrROUP

TEST
GROUP

TEST
GROUP

TEST
GROUP

TEST
GROUP

TEST
GROUP

2 3 4

5

6

7

TEST

PARA

TEST
SEQUENCE

Exam nati on of Product

1

I nsertion/ Wt hdrawal
Force — Add In Card

Cont act Retention

Sol derability

2
4
3

Low Level Contact
Resi st ance

2,5,8,
, 11

2,5,7,9

| nsul ati on Resi stance

DWW/

Contact Current Rating

| nsertion Loss

Ret urn Loss

Crosstal k

Ther mal Shock

Cyclic Tenp and
Humi dity

Tenperature Life (pre-
condi ti oni ng)

Tenperature Life

Vi brati on

Durability (pre-
condi ti oni ng)

Durability

M xed Fl owi ng Gas

Reseat i ng

© [0 (N[O g | w N (kN[0S W (NP AW IIN (P

Resi stance to sol dering
heat

T Joja (oo o (oo o (o s s s s s s s o e (e |w

[EnN
o

Sanpl e Quantity / G oup

16X- 5"

16X-5| 16X-5 |16X-57?

16X- 5

4AX-5, 1X-
1

4X-3

16X- 5%

8X- 4

16X-5
8X-5

This document is the property of and embodies CONFIDENTIAL and PROPRIETARY information of FCI. No part of the information shown on the document may be used in any way or
disclosed to others without the written consent of FCI. Copyright FCI.

Form E-3005
RevE

PDM: Rev:A

staTus:Released

GS-01-001

Printed: Jan 25, 2007




A Type NUMBER
F PRODUCT SPECIFICATION GS-12-390
=
TITLE PAGE REV.
PCI EXPRESS™ SMT TYPE CONNECTOR 9of 10 A
AUTHORIZED BY DATE
Richard Chiu 01/24/07
Not es:

1. sanples for test groups 1,2,3,4,5 & 9 have netal hold downs, phos bronze contacts

and 0.076 mcroneters (3 u”) gold plate, and bl ack housi ngs.

2. sanpl es for test group 4:
a. 5 sanples, sanme as above except with 0.076 microneters (3u”) gold plate.

3. sanples for test group 7:
a. 5 sanples, sane as above except with 0.076 microneters (3U') gold plate.

4. sanples for test group 8:
a. 2 sanples, as note above except with 0.076 microneters (3U') gold plate.
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