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Preface

Iintended Audience

Thiy %Uidt i written for hardware engineera whn deaign mnduies for the
BAZNN Series of microgystérn enclosures. B assumes knowledge of basic
elecltrics conee 24 and berminolegy. It does not assume knowledge of Lhe
L5AZ00 Series o1 other THgllal prodacts,

This guide in designed 1o accompany sevecl Bulkhead Froduct Kits that
allowe engineers tn design modules for the BA20) Scrhes. It first explaing
oncepts apecific to the BAZNT Secies, Knonwledge of these comerpta and
the appropriste vee of the kit ia intorrelated. This gulde descellres each of
he kits,

Thls gulde showes how bo do the follmwing:

*  Modify modutes that da nat conned to ocxtemnal LD devices
= Modify modules that connect b external 110D devices

= Degign aew modules lor the BAZDD Series enclosares

¢ BMdount IC} connestora o bulkheads

v  hiowail IOY aoncectors on mogdules,

ix¥
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{rganization

Fhis document is arganiced intn five chapters and baed appeadices.

Chanter 1 preedanta an overvisw of the HARO0D Senes. T shives hewe the
RAZND Seriea ditters From olber milcrasystem encinzures. This chapter
explalng hew BAZNE Serles encinsives are designed ta miaimize the
Electromagnetic Interfe rence (EMI amiiled By a modula, it exqpiains the
rele of bulkhesds o redocing Ll

Chapter 2 describes howe 1o edapl muduies cleshzosd Tir ofhet
rocloguees g e bnocreate nevr mocwdes boe BAZDD Savies anclnanrss,
It descitbes haw Lo chocas the [Prispaee tulicheads fay mecdules with o
withinul axternal DO, I adso shows how 10 cTeale newe moduls tagronats
For AA2NN Series enclosnres.

Chapler 3 descrilses the manufinctinag esies associaled with Balil
Series mindulea. This chapter showes whers 1o diill pin heles oo the
ol es far different kindy of cunnerocs, 11 al=o E:{Fllil.i.l'n.a homs to drilk
hioles om tne Bailkhends fer canmsclors, awitches and LLLs.

“hapter 4 descrings the Bulkhead Frocduect Kits ensrenily ownilabile Frgan
Digital. It prowicles a cumplets parla sl for 2ach kit

Chopror 3 provides avample of howr wa select the approprists holklead
fur a particulsr application.

Aqencln A provides a description of bhe poeesr sepply of DA Serics
eLclngursg.

Appendic B provides o descriptivo of tre Tackplane ol BAZH) SGorics
eraclnzured. '

& glosaaiy ot rerms jg ingiuded in he beck of Lhis quide. Thr tivat vac
cf cach gloszane enley isilaticized within the choptors of this s,

.;L\":'.:-
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Terminclogy

Vhis saide yses ihe fallowing terma ag they o here fefined.

Tem Ileaning,

A2 Jerles A LUne o moeredestera erslnsures thed Dease L 3o o' s
s+ RdleraliD[o1l The BAZLY aaul BAZTE e gxdmipich
el The JA2ER Sorles,

Suikhead : Moeorer ar hamadle e helpy conkain eledls eal nese iRat & osan-
lamy poTerates.

Cenvpe My aulkhiesd that 1= nnt atkached tooa o le

Hao-l= A bilkhead aat g abbcfisd o oa enadl e

Mool A oprlneed  cirewit bowcd Tha lwn EA2M sade s

nlfies 2 soedele Uhal fa des snes apeclilealy feyoa Baail 3a-
Iiet eachozue g,

These and other terme aze defined In the gloszane. The first nee of cach
glneqary entry is imlicized within the chapiera of thia goide.

Measuremenis

All phrdical dirensians lisied in this gnide are shuwno i inches unless
athenwvise indicated,
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Chapter 1
Basic Concepts of the BA200 Series
Enclosures

The RAGG Senee 1» o family of microsyatemn enclosures.  Each ol 1he
enckodures hag a g ur heeebeeslob Q22e backpizne and cne o1 bern
mdulae power supplies

i.1 Description

BA2ON Beriza enclosures can ba mounled werically, Ina eeck o on the wall
Fur cxample, the 54213 pyounts wertically ingide 2 valrinet such as Tigital's
H2%4 cabinet, using a BA213-BA rackmount kit.

The BAZN Series card cage is designed s0 that all orodides. calilea,
and optons can be acceszed feom the front (Figure 1-1)  The medule
Enyiklengs are designed for eagy avstem access and mainke nance, 2l provide
containment of giec/romagnedic infafersacs MDD emilssions,

Baslc Concepts af 1he BAZDD Series Eqclosures  1-1
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Flgurs 1-1:  B&&73 Enclosl

EEign Suwe

Module 0

1-2  BAdOD Zrrles



HrY

.

1.Z2 Elegtricai Current Fiow Within the BA2G0
Series

% BAIUD Series enclorures have desipn featurcs that reduce EML emisaions

fromy the apstems.  These feptures arc beet explained through am
understanding of elactrkedl cuecent paths within the enclosure. Figure 1.2
ghirees three current paths within the ancloauee; (1) the current that pasacs
#lring the TIO cable; (2) the current Aow thiough the module Togic board; (1
the current flowr through the clectrical shield. The recommended strategy
foe reducing FMT within the card cage is to isalate the sources of current
Menni ore anober,

Flgure 1=2; Current Paths Within a BA200 Serles Enclosurs
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Basle Concapia af the BAZ0D Series Enclosures  1-3



1.2.1 - 1solating Sources of Gurrent

The logie and T grounds ozt be isalated betore the sources o current
can boe izoloted. Tepwing a high impedance pata betwesn the logic and
I grounds izolates e grounds, A low impodance pash beterecn the 180
rrunmd and the handls gound must alse be Jeft, Figoee 1-3 shoms wiers
the vhehes onoa module showld be placed Moote where paths of high and
low Irapendance ara located.

Thasve are addilinmz] akategies that isolabe the suovees of current ino HA200
Series enclpgure. These siwategies are discuszcd in Chapter 2,

Figura 1-3: Eich Grourding of & BA200 Madule
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1.3 How the BAZO0 Series Provides EMI
Shielding

T aacdditiven iy reduging THAT, the BA200 Serics encloswces help contain potss
gereraled by the spdem, The traditivnal methed of providing overall EWT
!f.-'l'll-El.llii.ll_B ia the Far:-]-:‘]:i:.-' cliialrf, shonern in r'igur:l 1-4. Thiz dt‘-gig;n I_'[EIFIE
enaure that noiaez generated by the anleanna effact ar any ather effect wall
vernain within e snclosure,

Figure 1-4: Faraday Shigld

STYEVEM AT EYSTEM 300A
IIZLCED CASLE

A 1

KA IHLEY

The bulkhead deaign wseq the concepl of the Faradar Shield o fomm a
?ll’.ﬂﬂdt‘d clecirical shicld thot complies with Ehd] re_gulau'm-a by (13 keeping

equencics geaerated by the eystem insicde the enclesure, and (2) keeping
radie Frequencies out of the enclosure, The bulkheads supplicd in the
Fulkhead Trodoct Kits (see Chapter 4) provide one wey of cnauring thar
i rochule iz peaprerly shielded,

The de=ign of the BRALNN Series Bulkhsads alloaes for e atachment of 710
cakoeciors, LEDS, and switches 30 1he bolkhead, Opetings oo e made in
he bulkhead (rrthese items provided By follow e con strstoks desorbed
in Chapter . Dewviations from these constraints require the use of a fillered
cannesine.

The BAZID Saries ulkhaads alsn fecluces FRAT sanissieons |::l:..r |-:|i1'r|i|1.1+ing the
nead for intzrnal cebling.  Internal cebles are a cnmmnon aoures of BBAT
elnisalons.

Basle Concepis ol lhe BAZOD Sarigs Enclosures  1--8
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1.4 What Is a Bulknead?

b Ipdickasd 1= 8 Benaiz that iz attsched tna madale or & coeer that s oot
attached bo a madule. A bulkhead provides B emisdions containment for
a giot in m card cage, Rulkheads aliached to modides can be either messod
at flush. Daikheads that are mob aBlached to modules can be cither single or
double widii

‘This guide identifies the lour kinda of Bulkheads as fulloys
¢ Beoessed handle

r Flash handle

v Single cover

o Thudde crver

Figure 1.-5 showes the typas of bulkbeonds used in o BALRD Serles ancloaere.

Figurs 1-3; Typss of Bulkheads
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MNote that bulkheeds include beth handles and apvers, There are Seo brpee
of handles - recessed snd Huslh. Recessed handles are forther classitiod ne
blonk or pre-cut. These are hvo brpea of covars - =ingle wirdih and dooble
widih.

MU covery are flush and blank, never recesaed or pre-cub. AT handles ane
single width,

Figure 1 5 shows the product kit numbers that contain the zoocsponding,
bulkheads. See Chapter 4 for meze Wnloematiom am fhe produact sits,

ligure E-6 ehows the olkheads wsed by the BA200 serles. Fach bulkbead
b toro captive quarter-tom phillips amews to hold it i the card cape. Fagls
Smdle hay release levers to hekp instofl or remove the inodule fom the capd
cige. Toch hondle alse has a reserved azce at its wpper end Gor e module
G

Figure 1-8: Ewamples of BAI00 Serias Handler and Covers

- pﬂ""'h.___ -
* . [0
|
|
W=
-LLSH AL _E RICFSAr T kT ¢ e ALE COER FOLBLF CSWER
-HITHRT k- B = Iy o] 1l e

| TR TR

Zazic Cancepis af the BA2OG Series Enclpsures  1=7
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1.5 Bulkhead Features
RAZN Series lndkheade ave designed to provide the fallowing:

=  FEX[ emissiona shiciding Ir’ﬁ%

¢ Added tigulity b the madeile

*  Lppece fur T sonnselors

M location fur reodule idenlification and labeling bor switchez. Lisla and
O hiarg

e

A latching mechanizm B madole insertion and axtraction

+i «  WWindaws for modwle degnosdc LELS snd switches
¢ Tow Impedance bonding bebreen D900 ranscebver ground o Chasgsis
] ground
= hpece for mtosfoceadaptive iromboy.
R
I ._-lg',_l
b *
i
i
{
L

+ e EWWTT AT e

e

1-8  BA20A Saries Madirle Tezign SGuida
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Chapter 2
Designing BA200 Series Modules

Thiz chapter first describes how to modify modules that are used in
rtier Thgital enclogures, It explains the requirements for bulkheads thal
aee dlfferant from those nsed in other Ddigital enclosures.  Second, Lhis
chapter explains the proper Lyreut for mmodules designed for BA2O0 Series
enclosures, and offecs guidelines for reducing E3MI emissions.

Breslgn comsidecations Jdiffer fur modules with and without external I
connectora. For example, il 35 easy bnoadapt For use in the BAIDD Serics, a
miedhule without exteral TO) connectors, Adapting o modole with extemal
[K} conmectors vequires wore planning and designing an eotitely nowr
medale requires oven mcte planning.

Ihiz chapier is divided into three sectiors.

+  Adapting Modules Without External T4

= Adapting Madabes With Lxtemal [0, LELE, or Switches
* Dresigoing MNew hludules

Whether adapting or coeating a module, refer o Secticn Bl in Appendix
E. This appeadic contping essential information on grant continuitr and the
BAIN Serles ackplane.

Decsigning 54200 Serea Modules 2-1
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2.1 Adapiing Modulas Without Externai 1/O

This aection descobes how b adad exlsling moduies from other computer
enclosures For use in fhe BAZNEF Series enclosures. Ii i3 relatiwely cacy to
adapt madoles wlllinut external (93 fram other enclosures,

When adapting & non-I0 module for tle BA20 Scerics, a coeer or a hanedle
st be used with the medule. Taing 2 handlc makea inatallation and e
ol of the modiele easier. The non-II0 qund-feight aeodile st be pveterd
ter @ flush handle at (our placea. Figue 2-1 shewes hon o rmedule bz sttach ed
koo Flush handle (Eit F3633) [Sea Chapter 4 for pagitioneng Jeill hales))

Figqure 2-1:  Flush Handle and Module

.

-
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L
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A cosrer can be naed with a non-I} medule. A quad height madale witlinat
L122-buis signala in rowa O and D can be installed in the BAZO0 backplane,

‘The alot ran be covered with o BA2OD Seriea cover. Figure 2 2 chowes hunar

2 cover (it [3835) and a medule are used.

Figure 2=2; Jingle Cover and Quad-Height Maduale

=

e F19rTs
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A single cover con by uged withoa ding! Tegin sednle and dual et pomel (ki
FI36SG). Limure 2-3 shaws how fo use theze componeuts segether.

Flawie 2-3;  Single Cover gnd Dupl-Height Modula

T

—

|
-

IS TR

Bes Thapler 4 far moe inlntmation on the coeers anc handlaa that wan L3
uted i the BAIDD Series microgpstom onclosares.

2-4 BA2Z0D Series Moduls aaign Guidsa
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2.2 Adapting Modules With External 113, LEDs,
or Switches

Adapling 3 medule with edaenal 000 sreolyes many of the same
coneideralions as adapling a ncedule vwsthout cxtemnal IO Llowewer, there
are additicnal ifsues that mugt be congidersd when adapting modnlea witk
exterial VD). Thia azctien daals specifically wilk thése Docens,

¥hen E-Id.:‘IP'ﬁII.;i_!, a mochule with ons o move T ernnecians, o BA200 Sericea
cover 01 4 handle can be used. Depending on the module bype, eithes
A ghgle cover (Kit TI3855) o o double covect (Kl H2AA%54) can e psed.
¥ a dowbale coneer s veed (Kit ] 12654) with twee modules requiring an THO
conmeckar, i ranmector haie moust be drilled in the cover. (Sae Chapler 3 for
infrmmnatinn cn hawe # deill bolisheads.} Fignue 2-2 shows hiow tha double
conrar Lrenigs aller @ logle Tiag been deilled.,

Figure 2-4: Gouble Cover and Jugd-Heignt Modules

2

'
—
!
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2.2.1 Aegzazed Yersus Flush Hendles

When wiing a hondle, determing whelker 1o use 2 (fush haodle (Fil HHERS]
r: a rocesssd hendle (KB H3552). The vaz of one or the other depen |:lr
on the kind of S connectazs the module requives. Connectars on BAZD)
Series blisheade musl adhers to carelin clearances. Drepending o whether
2 budklead is Dush or recessed, ka8 connectors aad sweitchies waest fall wiklvn
the clearances shown In Bigure 2-3,

An exiaiing modole nwst be godapred with these clesrances Inmind. External
cabling must nor excecd 1.7 inches in depth (400 cog nnoa sh handle
o1 2.6 inches (6.5 om) in depth on o recesyedd hamile. Exlernat cabling must
be kepi weithin thear limits

L the maduly requires o bulky axietnal cable and cornsctar. a recessed
haodle mwst ke ueed b peovide the neceszary clearance. The 1eceased
Mandle redicet The space hareen the cornector on the moediede and the
cunneLsar o it andle,

iz =5 also shigres the macirewnm clegrainces belveesn a mundule and 2

cover, T Ciscnidre rr a counector 38 required on & cover, it azmat mad cxoocd,
wene clealanras,

t

-8 BAZOD Sarizs Modols Dosign Guide
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Figure 2-5: Clearances Fgr BAZH] Series Bulkhaads
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Figura 7 b ahows one wie of making 3 moduie willla recessed nandle easicr
o mamfacture and rmpindain, When long intemal cables are needed, s
Uittra-Tiew type rables instead of ribben cables, Lloo-Ulee cables oo nad
interters with ait-flow inaide the enclusure, Lhiea-Fley is aleo ingre rigged
arsed wathalands inore ecratching from suljucent muodiles.

Flgure 2-5%  Receszaed Handle

=

r
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i
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A Musd handle allewes snonggh dlearanze tor attaching the internal cable from
the macdule IO eannectar In the bulkhend 82 connector. This allows eamy
wenafachuing and maintenance. The wse of o fesh bulklheul, hywerver,
Lmits the clearance for externai cabling, Lee L7 inchas (400 o). This bepee
of bulkhead should e wged only for modules (hat naed small er Teees
profile eatermd TO catles, Tiguoe 2-F shows howr 3 Gush heedle i3 used
e b o sl esteroal cakle,

Figure 2-T7: Fluah Hangle
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2.3 Desipning New Modiules

This secting iz halpiol in devigning a mew module or cresling a new Tasou
fror an exizling modiele. This secbon 1w wlsa helpful inomasditgieg 1he Tawoul
ol & maduls with external L,

As deactPed in Chapter 1, the deswgn steategy foe e RA200 Seriza
encipsures veliee on containmnens of mcdiotions sl ecnsacns wiles than
averall shiclding with o Faraday =hield. The recomwmenclod rl.':al"l.,n
stratogy also depends on reducing or elimninating 1adintions and cenizaiens.
Labic & 1 lists and desorbes the kind= of moize that an elfectde design will

cechacy or L,

Table 2-1: Sournes of Nolse

MNuese Sauiee

Ne=csipHan

Privge s mzpaly ouise

5:-\.!-;"'3: ViaE Tk

A0k wra e e

Crmmer nrade it

Thie appeara 11 e sapp oy tabesc’pemand cnd woy gen
preeaealed b btk B0 Toees v e driver oor e
R s e eale n ot dresenpie e diivi i v
paeet rput o o the Deer dpeerse pelie o he
roatard wier

Tamrm can koo oreise o soowz in the siencls se Caal
vargd. The solulion: 2 Ly candzal e ooy vale o e nile-
reabsd sk ke an aveeptable sa e,

Tias ix the owize el oup pe Thawlie s
ESRECIE TR f CEPIRY ST i e YT CU BN o T TN BN oty T [ o
wap, Tluwsgl g oo "= fooeeown hess & 0F rood ak sl

Thia W2 cazer. s agral <cferrroc’renn beng s
v bl ar Taan e et e evasdasers be Lae Sansis
Thix ¢21:203 Al frequeacs aalks that aopea:s g the zem
nentatma doleer oand rer e, The  aelu-
e im0 He the orebesoeodiomarn o wF e diiver
crdoTeovees ke oo s ingpeilanee slsoe Lhial s
e I e | |_|_l' A e apadaewa et by The rkas-
s,
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2.3.7 Aeducing EM Ganeration

Che of the poals of BAZND Seriea medule deaige is 1o redoce BRI (Ine
wiy ol achieving (his s i fsalale the cugrenl sources,  To isolale the
current sodrces, the eleclneal cuerenl paths within Lite anclosure need 1o be
underatood. Lizure & ¥ ahews three curent paths within the eneloaure: (1)
the ourront thnt passes along the W0 cable: &) the cucrent flow throut 'rJ'H:
madnle logic haard; (33 the cument fow trouzl the electrival shield, 1he
recomumended steategy for reducing BT weiliin the card cage s beognlaie
the sunrees of cuvrent from ane another,

Fiqure 2-%  Gurrent Paths Within a BAZGO Serles Enclosure

TABLF
A
—————e At
___PJ'_“.:_-._-.__?J LD -
{F.:-‘i IHUIERL

P R R A

L2 T LA

L F P
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‘The logic and 1) grounds moust be isolated from cach othey bofoce the

gources of currert can be isoiated.

Leave o high spedance pathe be-

bareem the logic and T grounds foowolake fhe gprounds, Alse, leave o Llew
imprdanes: path between the TO ground aed the handle mound, Fipgeree -9
showrs where the vtehes ana medole Siowald e placed  Nate wrhers pathy
uf high and Tow impedance are Locased.

Fifpuara 2-1;

ILHELL
SRl YD

Etch Grounding of 6 24270 Modu's

(A TR

(LR LHIT]L
.

AR L

PR § T

|
o L] b
RO ==
e
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Theve are additiona stratopies that isalate the sovrces of coment in o HAZ00
Servies enclosure. The following jmicdclines should Be observed when Laging
out a mecule-

,

[3a not use o soider mask fer the groond et alange the Tandle cn Side
FoWhen pomask 16 nod egsd, Ineeensged cosbiset arsa o weith Bre handle ix
provided to cnsure the iewest inpedance path beisees o TO and chassiy
Eroangd,

Tla nod use a aoldsr raask oo Side 1 around the connector monnting area.
When a mask i3 nol used, increased contacl area iz provided o Inrm
the lowest inpedance path.

ITee any umnzed erea betrrecn the madwls and the buikhead handle as
a gravard etch, Make mundtiple fradthnmegh hales behwaen Side 1, Side I
and the loner layer chaasia ground plane.

Place decoupling capacitors tor the drivaers, 1eceivers, and protochicn
devices between the handle ground strp and she poveer pl.

Tyt keep the 0 erch ben estencing mare diwn 7.5 fochas from the
transcerrer chip te the I8D conneckors, Do oot extend the O sten maore
than dinches from the fonsceiver chip, This sasores that PO s isolabed
frrm Jogie circuilsy,

Tro ol xun the etch fTom the VO arca to the topic sren except in order
In ulilize the tranacareer circuita

Lo not tun high treguency lines across the arca en the grownd.

If & mocdule s being debugged with an ewtender modale, prosdide o
method Eor the WD gproord tu copeaet fo the apgie grocemd

Cezigning BAXIQ Senes Modules 213
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2.2.2 Chooslng and Plaging VO Cannegigrs

fa emphasized in Chapter 1. o medule shauld e desine] booeinimiae
ERI 25 much as possible. Thre orpe and lecation of DO concecrors helps
redure the amvount of BRI produced in the mocile.

2.4.2.% Prefarred Intareannact Deslgn

To hother meduce BML o select T8 caneechees that redore o eliminate
intecosd  calding, ‘:‘tgh' aagle prinked  cireuic boeard  [FORY mounl-lvpe
cametars do mst vegquire ||'|I|$|‘|'|:|| valiling. Figure 2200 shoews a nght angle
comnecknT Taceted nna medule.

Fiqure 2--10: Righl Angle Cannectoy on Modula

T

'e"“"i'l' (i

-

v ami L

A rlght angle PCR meunidype connecler reduces nnlse receplion and
lraemisgion Ty reducing the Ier‘g;th of ezh e and iatsmmal cables, In
ieedditian, 1his t pe of ransechyr increases reliabilinge becanze 3 is slached
ivectly Lo lhe Dotkhaard.

2-14 BA200 Serles Mopdule Degign Guide
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2.3.2 Miters

RaZNG Series modules that sre properly inicd ou and ceferenced may nat
resparee a filleesed connector, Howrever, Lhe dijvera and receivers mey roquire
a filter For tiechiasdotie dizeharge (FAM The a=e of a Liltercd cosnector is
recammerseded e older designa.

A fMmered conmector helps reduce e efecls of BRI and helpa tomme the
aliield Eor keoping interrilly geeesled noise o The encdosure and ceternoly
gerarated noise out. Dypically, i filter with one feedibrongh capactur pex
lina is sufficient. o addiion, make suee Had a1V O cocnectars, LELs, ond
awilches aye close enough fa vhe T el

2.3.4 Deslgn Exampls

Figure Z-11 sbews o madute hal was plannsd nsing the g‘...i:.r.] vy i Has
sectivn. [ shows @ design thay isclaren the difterent suvrces of coerent in
the enclesae,

« Al T3 chips and prolectien devices reterence Phe L0 lransceiver)
gzl

e TLagic pround is acpazabed from the T ranseebner) grozed.

& The mwedule () connectur, bomedle ground, and L8 ground are all
connected Lo e bandic. The lrge area of ewh ovarlapped By the
hancic providues o v impetance path to D03 ground.

Figura 2-11; Cross Saction of Handle
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Chapier 3

Attaching Connectors, LEDs and
Swiiches to Modules

Chapter 2 showed bowr io nuedily or creats ¢ modaie tox the BA2OU Series
encinaures. Chapter 4 describes the Bolkhead Uroduct Kits that are avaiiabic
ior BAING Serie: moduley. Tbis chaptor shiws how wo uee the Lits with
muodules thet are meditied or coeated fer the BA2ED Sercs enclosures.

Ibiz chapter alse contioues the discussion prosented in Chaptee T oon
the BAZE Series iwnlnld design slealegy - (1] condelining wolsr wilhin me
eechzsure, and [0 reducing EMT a5 nuch az possible. The maierial
presentzd in Lhis chapter is conaiatent with these Goals.

T uze ol tha Bulkmead Frocduect Eita diflers lor crodules seith and whachoot
exlerns] L) comnectora, Tor cxample. it de relatively casy to tsc o single
COvEL [H;--E-"'*El to comeer an crnphr alot ot 2 mnodule 1w I:'-w' extermal 197
Prepariog o bulkhead fora me Aule with an T croseslar, 3 TFTD e a il
rrqu:x.;_,g maory ﬂl._mmn.g I_'Il'l:,‘tlllh arid Preralsg a Tk e add Irer an I'--r'|||r'£-'|_',.
Mewe mocinie Tequires UCT e planning.

‘This chiapter is diviched ink ey sesnon s,
¢ Mpcules BoEEout Tobeenad T

v wlpclioles Wols Fabernal T0y, TEDe, o Swilches

5.1 Maodules Without Extarnal /O

A modele witheut externel XY does not requics a pro-ort L"uik_lEL-nd_. S
covar or a handle can be used on o mecwls wathost exteenal D e bhe
maclule has a LLLY et sweivcl thien tha btk head that is wsed mwsi be Jdn'lecd.
Sectinn 2.3 explaing how to deill o bulkhead, 1 thi mudule dovs nak recoins
a driiled bulkbead. then a bulkiicod frem ooe e the kits cos e wsesl withocos
moditicabions.

Mtaching Conrecicrs, LEDs and Swilchea 1o Meduies  3-1



The physical dineneioms of o modole designed fur fhe BAZEY Sedvs anc
wrentizal to the quad-height module wsed in the standard QZ2-bua card cape,
I a sinple corer (H3ER3) oF a dowble cover {HIS53T) ik used, e mncdule
does med baee o e drillad. T a handle isused, the moditie el kaee (oar
epelets for its mognticg. Puach thege with an eyelel machine al proper line
prES3ITE,

Flgure 3. 1 abionwrs tive dimensions of amodule and rivet holes. 1t also shoes
-.-,]wrn trr el fha haler. Each of the 1t holes must be 1&2 + AU0-. 005
tiches in diametet.

Figure 3-1: Roedals Dimanslens

| [ -

ELE L TITT
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3.2 Modules With External 1/0, LEDs or Switchas

There are basically we appeoaches [or oursunliong conneclors cn bulkheads.
The Sulkhead Asyamably Kit (H3651) pravides a pre-cul recessed handle and
severil adnpter platea for difforent kinds of connectors. Ueing the Sutkbcad
Macombly Kit elicsinates the necd for drilling holes kot several classc: of
cannesears, The vther apparcach sequires that coe of the othee ToTklesdz
(F13652 - 126563} be et out for an TIO connectyr,

A.2.1 Using the H3651 Bulkhead Product Kit

Thiz section describes kew to vse the Bulkhead Asasembly Kit enoa 354200
Sppms rmeidule. T shigwes Teve 0 mount .'|-::|.:|F:-h-_-|' [J|.1h-'5- crthy fha pre cul
revessed Tandle thak & supplied in the Bulkheal Ascemibly KR (HIHH].
Table 5 L lizis the fve kinds of plales thal cae be mounted on Live pra-cul
revessed handle supplied in ke Bulkhead Assembily Eii

‘I'Hb'e 'Eln 1 Pduptev Elatgs for the EAEDG Eerles

Fate Mumnse

4-pIn panneckar Ulme- Far a Y-pan Lm0k sonnedor.
14-p11 ranmarkar Ulse far a 1h-pan Psuk comnedlar.
25 o canmeckar U Far a 25.pan Trsl camnisdac
37 pin caomectTe Lrse Ens a 37 pan Cosnd: connecior.

L Ulps by cower a0 wmply fale i Lhe aeadle

Witk an adapler plale, & S0-pin TFEE canneclor can e used on Lke
cecegemt Tandle.

Attaching Conrectera. LEDs and Swilchas o Modufos  3-3



Figure 3-2 shows the adopter plates that are included in the Buikhead
Asaambly Kit [133651).

Slgure 3-2. Adapter Platas in Bulkhkaad Astembly Kil
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3.2.1.1 Mopgniing Connectors

rMuunt the adaptes plate thal e 150 connecior Tequives. Each adapter paate
irn the kit has seeew holes that line wiz with lelea cnthe recessed hondic. Do
regdyse FRAT, The moedule [ connectors should be Located ot their nropar
pagiticns o he enodule. The Eallowing iflustzations shows hams tie ditfoerent
adapier piates are meunted on the recessed handle, anl whers the modake
i) conmeciors abould be placed on the mocule, Connedors of different
aizss can bo r_l]ﬂc;_'r:l, an the saroe modoie, The ilTostsslwas also <hioee whears
hales for mounting right angie conneclorz need Lo b drilled on the mcduale.

Figure 3-3 shuws ke %-pin gdopter plobes moucked en o meccssed handle.

Adaper Males like dhese hen el cockon the electrome caise that iy
penecated inslde the enclnsnee,

Figurz 3-3: Rz=cesyed Handle With Adapter Plates

£

Attaching Connec1ors, LEDS and Swichss to Moduies 3-8



Figte 3 4 anowa where to dvill bales os o module weith bane Spin
conrectors. [Uee the game dimersiens and ane of e Toesticas Hoanly nne
Lpin connectur by meeded, aciF a0 % pin coatecle snd annther conneclor
deegcrilzed in thie sicton are needaa)

Figure 2-4: Dimensions and Locallens of Pin Connector Hales
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Figar: 2-5 shuwes a recessed bnikhead wiih pro 13-pin ad

apter pialea

abbocliend kit Ciguee 3-5 alse shows the dimensiocs end lacations of the

ke [t reewgt Tre rilled s dhe poedade,

Figure 2-5: 1z-rFin Adapter Pletes srd Hoies
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Figure A& abows where to drill holes fue mnduales requiting ben
crp Rk

Figure 3-8; 25-Pkn Adgpier Plaiea and Holas
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Flrire 5-7 shows a receszed haralle (hal Tas twr 37-pin adaprer platas
mounled onoil. Toalso shows where In drill pin linkes Lor Lhe beo 37-pin

CoNNectara.

Figure 3-T: ¥7-Pln Adapler Flates anc Holzs
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Fignre 30 shows where Lo drill leeles bor teo 50-pin conmecturs,

Figure 3-#: Holas for Two 50-Pin Conne
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+.2.2 Usging Other Bulkhead Praduct Kits (H3552 - HIERD)

The wee of connectors ather than fhose decugsed In e previous zeclion
requirea cutiing hales in the bulkhemd Thig sectlon descrbes how-lo driil
hoiens on the Bodkhead for connecters, TR, andd caliles, T alae discgases
any tourh up that is needed 10 contain neige within the cnclosure,

.42 1 Dritling the BAZD0 Series Bulkhogds

Ay isgugsed In Chapter 2, holes can be diilled in the BAZ00 Series bulk-
kel for VDD -ﬂm‘mpclmq 1.ED}s. ancl cables. When a BA200 Serics bulkheadd
iy drilled, vag any Alandard drilling or punching machine. (The balkheads
are mede of a zincfaluminum alicy and mayr mequire cofting oils os their
surface)

Bevause a Tnilkhead e e soratched or nicked -:Iun.nidrjhim;. pritect the
surfaces duying vewrork with s masking tope. such b 209 cr 213 dapes
Ihai ars aupplied by 3-M Industgial lape Divdsion. Applhr the tipe just eios
to rework. Marks bor dimensions of auy beles can be made on the Llape.
Kromows bhe fipe afler remork.

3.2.2 2 Cleaning the Bulkheads

Atver drilling er cuttimg auk o beikbesd, rerges any culling oila that may
fiomre Lespen gt for she resdark. TTse a salvenl, suck as alcolel, that will
nek desteoy (he plating, Wive the eurfacea with cere becanae the chremate
conversion ceabng on the fplatr:-:l gurtace loe wery little abrasiun resistanow
Do not wipe the surfaze uf the plating with ary abrasive maleral.

3.2.2.3 Aeteughing the Bulkhesds

A bulkhead may need tovch-up befae b can he eed in a BAZUG Segics
snglosure, Some damage o plated surlaces can veswlt from poor bimadling
proctices. This damege is most often cosmetic, In the foom of scntches.
Bugiuse of its finigh, il i= unlikely that the suttace cac be repaired o its
asigrEl lerm.

Afer o badkheaad e delled, the aude swealls ab the holes o cutents ace une
plated. The wnplated siderealis do ot present a fnctional prabicm ke
simge the ¢ tel will be Joaded with & cannector ot switch, The side walla
shwonld nol e used oo make B ahield contact,

arsaching Carnacrorz, LEDe and Swhches 19 Moduizs 3-11



Altnagh no touch-up is required, & heoc b pamt zuch as Brelon Silver
rai e urad. Leing a O-Lip, opphy fhe pain! In e slds wealie of The o,
The pairt iz a goeod electraal tseiater, Be carelul ant o naint the surfacoa
grond the cutuee, Pabid or Fie surlaces around the catont woold interbore
with contpet with ihs inslailes connector. Uhe plating onoadl the ik heasts
e cdne with a Thlue ndght” gine chramnee, Liee s phsting any ewndh o
LR TETRR

3.3 Addilional Considerstions

Thie section deecribes Tabeling and installation considarations,
3.3.1 Labsiing thz Bulkhsads

Esch single Bullhesd Tas lesa indented arcay, coe hear s ke and the other
near ita bottom. A doshile caver has four indented areas, e aear it Lop
and o near its bottem. o both cages, e area gt the rop iy egereed inn e
radile mame. The avza gt ke Baltom iz reaceved for the rewision meatbhez,
After g modulz i deslgnad vr modified, label it for fdore referenea.

To creete tibels ke iose wsed Ly Ligitad, the maleiials 2escribed in ip-
I:le 32 a1e requircd.

Table 3-2: materiais Raguired for Bulkbead Lab=le
Befiaresial T;vpr

RN 2 'l ramoubea nprivlable peegester, 3ed-FAA0 Tox
sob FM-AN Y MO,
Sdbesizs 1wt permisrss prosmears wwilive poredIc
Iner Syup culepte liner.

The latel ghaetd e blavk on a white beckgreond. Table 3.3 showa the
wemnlichied deglzn Tarmal foo bulishead labols.

Tabie 3-3 Design Format for Bulkhead Labels

Riass [nfaymatlen Examplel
L VIRl aeea e TERE

d [ Sl IR 5 bt HET =l

a Fefadate mianber |25 Il

d Poidaly varin o =il

VEwww piez ir "I kable refer b1 Tigaoe 208
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ligmze 3-9 shows the dimenzions of a boelkhesd [abel. Nicte that the
infrrmatinn oo the lahel appears on the 1oa ahowe in Table 3-3.

Figura 3-9: Nmanslonz of a Bulkhead Label

3000 RAD, =0° 30
OG0 =006 —-||—-- q F'Illjﬂ.l:EE .

I

N 7 i+ 5
DB +.006 Y +FU0in +005

;T:(:I_f“ \4/_}_ b
4-{ rr— BN 1,005

W& GRS RY

3.2.2 When To Use a Gap Fiiler

Wher inateiling o thush handle ar cover bo the el of a receazed handlz. a gao
filler (Kir 36571 st e allached Lo the flush handle to help contain kA3,
Weithiut tha gap fller, vircuiny oo the receased hondle modale i@ expasedd.
The pap (1= (Kit 365587) has four sots of Grger stack that providea an allfeclive
chaasia promad ebvean the handles Aftaching fhe gag [Mer is relalivaly
piagy. Flueh handles and cosrera have sooewe holes ot the tapoand beliem of
pach side Lov Le installation of the gap filler, Figuee 3- 10 showses hose the
srrewe Tunlas Jine up between the gap Bller aed o fosh haodle,

Aiteching Cennectors, LESs and Switches to Modules  5-13



A pan liller st ahen e ata:hed Lo 2 cower an etiher side of a recesged
XL

handle, Figare 3-10 shoe how 2 gap filer je mourded nnoa eover

Flgara A-10,

LA
_,-' -
ANEH
-
SAFFILLEF -

Zep Cillsr and Flusk Covat

LaazMBELY A [__l
T
h

s
A HEn R -
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1.5.3 safors instailing a Module

To et comply with EML remulationy, bulkheads are equipped sith mansicnt
prateLhion FOS and BML dips. These oips provlde grouna throuph ibe
mudule bulkhead.  Defove installing o murpdule, perlomn the tollowing
pencedure Lo help gaatantee that the clips are in good conditivn;

1. Fneure that there is nir resldue or comosion on the LS and FMT Oips
tocated on the module hlkhead., I8 there is tosidwe, cormeve it perb
isopropy! aluahel or alher approved mild cleaners Also, ensure [hal
the L% arnd BT clins on the gap filler assernbly aee free of Teaidue
and cocrosiun,

% Lpaure fhal the E0O15 and LB clips on he bulkhead ars in an arch shape.
Whan depresacd slightly, they sheuld remn to theic eriglnal shape.

S0 TPy cllp i missing, broken, distorled o1 cormoded, replace it willh ECE
clip TR 12-2R52E0T ar LML clep T/ CTL-2R5240-U1.

3.2.4 When To Use a Grant Gard

Ag aiglad in Sectivn L1, the backplane on BAZ0Y Series enclosures has o
(J22-has on Ak slots only. When designing i ooad-heiphl aedals, et
sure that all 922 bus signals aze on AR Fogers of Lhe board. 1E there is an
ampiy alet behween [he siots that arc weed, inseTl & aaanr cond (MBG AT inbo
the slot. A grant card agauree signol continnity in e backplane.

Attaching Cornectors, LEDs and Switches 10 Modulzs 315






Chapter 4
Froduct Kiis

This chapter provides descriplioes of 1he dilfferanl BAZM Seviza Bulkhead
Product Kits asailubile from Thgial. Mone of Ihese kils provide the hacdwerars
ot touls necersery Bor riveting mnodules, nr loc drifling or plating bulkheads .}

Miglhal «&ils the folicwing Bulkhead Product Kita:
+  H3430 - Bulkhaad Bvaluaton kit

= H3IE5T Bulkhesd Azsembly Ki

#  H3652 - Becesaad Handle

* 13455 - I'lush Handle

#*  FES65L - Denhle Cowver

+  LTSA55 - Sinple Cover

*  HIaha - Twasl Filler Pamal

¥ FH2657 - Gap Filier Fit

Befiore beginning to assemble any of the kits. iclentity cach of the party 1
eimtaina. [§ 2 part iz missing, contact vour Digital Sales Representzlive.

Frodupt Kits  &--1
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4.1 Hass50 - Bulkhead Evaluation Kit

The Bulkhend Fealoation Kt e for imdieldnals who dnonot koiese wehicho ki

of balkheasd 50 vae with a maodule, This kd canlaing each

pi sha obber Bis

fligt are available brom Lipital, as Talle 1 1 ghows, This ks is nlended
tu help engineers detormine the Bulkkead Product Kit best cuited] o el
appiicalion.

Tablz 4-1: Bulkhead Bvaluaion Kit - H3aE0

Fark

I I Y [ By |

Tlescriptan

EL3531 - Hualkiveard Assemble [t
EIZ652 - Racesend Harde
HIENRA - K esh Handle

H2E59 - [eeatile Crwer

HIEER - Zinple {nee

H3era - 13l Frlier Canel
Hxcd e Cap Bl Wi

FANFI Suriv- Maduile e gn U (ZX-5a2001-M050

Droiantity

"Theme it ace ol il separately tn the JIIES Thay are fpeluced 49 thz T3R5

4-2 BA2OQ Serles Moduie Degign Guide
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Wi

liguac -1 zhows the cifferent components of 1he Bulklizsad Fealuation /L,

Flgura 4-1; Conlents of Bulkbkaad Evalvation it (HIR5D)
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4.2 H3651 - Bulkhead Azsemiiy Kit

The Bulkhead Aszsembiv Kit containa 5 receszer haondle that Is plated snd

wee-cut witll holes thet accommedate wo standaed 57-pin connactors,

The kit nizu locludss adaplar plates for stoocdaed 0015, 250 ard 37-pin
D-eub conmectors, 5F only nme comnectar i to be meed, the kit Taos g coee
plate for the pemaining hole. The kit also centaing a gap Aller (H3657), and
a dual filler pane] (H3656), i7 they are necded. Toble 4-2 lists the conlends
of the kit.

Table 4-2: Bulkhead Assembiy Kit - M 3851

Key
L]
H|
=l
A

T OE s e =

Llescriprion

Chepn! iy

Flandle, Teossed, pre-cdt

Cep Eiller s kI {HALY
Deal Eilur peeal 1Ha40k
Lo

Mdapter plate. $oin, cene wles
Selepier plate, 15-piv e rwtor
Alspte plate, M= 0Cnr RRTAT
ALz place, OFTR SoTORmoL
Tnzilalar sy

Laul kil

Seraey ok 2w 25
M-l

Yeas e, ek Imteymal etk =

dedt  {HA20G Series Modula Design Suloe

1
1

1
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Fagure 1-2 elivws the contests nf the Polkhesd Acsemble TCE

Figure &-2: Canients of Buikbagd Azsembly Kil [H3G51)

LUAL FILLEF

AN
i ventt
'-.l‘, .
Bl K -S40 i
LELL WY 1

i
&k =1 CaP FILLER A
PEELMILY Ol

PR S
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4.3 H36852-H3855 : Dther Bulkhead Product Kits

These kits are designed (or inlividuaks who hawe speca LD needa, Lhe
Lite enmeain Tandles ol covers thai ate already ploted aud ousemalad but
which havy nal boen difiled.

ITilitce the B36a51, these kit do nal inclode the alal Bller pranel (1LM5E
o thw gap Giler (HIAET. IF shey are neecded. thgse kite musl be wrdered
separetely. (Sow Section &4 aed Sectinn 130

Table 4-3 deecribes e four basic variaiions of the bulkhaeads.

Table 4-3: BAZO0 Cavers ana Handles

Lokt Tari Mamlcr Ngerription

Ruisgrees 113E52 e lamedle s leied ot Ui snadele, This soele b

ELanle e aeefuoed bandle coroall 322000 e
ales veinly waie Rl WO coninectars.

Tloxl: 15533 Lard  wbien A Tepene]  Fancle et Iz

Harile lerseme milh Hhe magale rlvosby 9 99 o=
nerknr, thie flaglr Pardde s Alsa viv-
cres ke Lla onaduie,

1’nable Hoiur= U] 0w e backplane 2 als. '

Lauer

Lhagle Hihs Caves AP ey e shal,

Lrawrr

VIF s lepe af oo is ansadlsl oesb oo a wgnnle wakh o verorsizl bende, you wu=l oAb
toch v oonp e (EEERE) Lo wainlain Sl et lance

a-6 BA200 Serles Medule Design Guda
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£.2.1 H3652 - Recessad Handle

This kil sonlains o reresced handle. Lokl 4-4 Tists the contents nl Lthe 53652
kit

Ta‘qi& 4-4: Recessed Handle - 43652

Favt Descripion {Faantity
1 Eecessed liamli2 I

[ Irealatos sk 2

=

Lakaz] it 1

Figure 4-3 ghensd e contens of bhe ki

Figure 3-3: Receosad Handie Kit Contents (H3B32)

Pracuect Bl 4-7
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£.3.2 H3653 - Flushk Handls

This kit containg a fhosh landle. Tallz 3§ lists the contents of the H3638

kit

Table 4-5: Flush Handie - H3653
Tart Diecsiption

LAesantity

I Mush haawdie
I?I Imealates sheips
7] Labw: iz

Figure 4 & alwowa the contents of the ki

Figura 4-4; Flush Handle Kit Contenls (H3853)
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G.3.3 HAGES - Doubhie Cover
This kit conizing 3 double cover, Table 4-& 1ists the ~ontents of he Hl54
kil

_‘!_'al::i_n_a__-!_—ll_-:-: Double Gover - H3554

PrIt Pescription Quantity
|'__ [Muzlde cewy 1
[= LaLiel kil 2

Figure 4 5 showrs Lthe contenta of the ik

Figurs 4-%5: Double Cover Kil Contenta {H3654)

.

Product Kite 4-58
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4.3.4 H3655 - Single Cover

This kil conlains e single coeer, Tabde 327 T8t 1he contents of the §136335

kil

Tabie 4-7: Single Cover - HARBGE

aapta caear

1abel kit

Figure 4 & showes the contents of Hie kil

Lluantity

Figurg 4-6: Singlle Cover Kl Conients {HZ2855)

4--10
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4.4 H3H%E - Dual Filler Panegi

This pane] i placed on Bwe backplane ter support when veing dual-height

L

muchiles, The pansl funcions o phyesicad suppott andy. sod hes ne alecricat
charasievishics. 2 dual Bller pranel nrat e oeed with o dual-heichs module
In crder Te ensurve penpee ali Flow, Talale 328 ety o contents of the L3636

kit.

Tahle_ 4--8: Dual._FIIIar Panal - H355%

Parl I'..i.aq,'n;ﬂpd'l-_'n'.

Crantity

|- Leaal Flgsr pawe

Figurs 1 7 shrws Ltha conleats ol The kil

Figure -7 Dual Filler PFane! ¥t Conlents (H3656}

RE A L o el
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4.5 H3657 - Gap Filler Ki

This kil eowlaing the gap hler assembiy. The gap fillet iz aeeded whes 2
receazed bulkhead is placed b the tignt o a fosh handle, o o either side
of o corver in oo HAZM Series anclosure.

‘The gap e sopphed s plated and veady to 22 inatalles. e wse helps thu

H
4
o

u

-

was

ST .

e
i i LY U AT AL it T

RN S

B e e s e

ety B - St fmw—— T

o AT ey o A T TR

——

Ry ety Hsfiy et

A T Pl il ke L

erclogure commply with ThWT resulations,

Tabbe -9 lists the conlenis of the HEH57 kit

Tahle -f_s:E:____Gap Filler Kit - H3857

HES Desoriptnm Quntity
[~ ap Tilles agsemily z

Tipare 4-8 shows the contents of ha kil

Figura 4-8: Gap Fliler kil Contenls (H3G3T;
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Chapter
Using Product Kits

The examiples in thiz chepler cxplain how b aee o ailoble product kits in the
desigi ol modules for 4200 cnclosurea, Each cx'nﬁ]:lh: provides o product
description that ia lellowed by posuggoated appeeach for wobvi e the oo L
design probiama.

5.1 Using Space Behind the Double Gavar

Thia firsi example ahows howr toorse the space Behind Hie doabde oeer b
attach civenitry and seee space on e module.

3.1.1 Product Descrintlon

The product tonsists of b ruad hieight modutes connected Ty a private
bua, in this case o sibbon calile feom ane inodule In the nther. The produoct
cornmunicotey to the exkermal sosrld '|':-_'|-' = cgrial line. The PIDE'ELLE'IZ fiEi
TUqLITES il boud ke swedlch and a lwo-digil seven segnient dialasr that the
nacy or feld seovice can pecess

5.1.2 Approach

On= approach is to aitach the wepenent display, swlich, amd gerial line
connectar koo small TR Phat mets mounted direetly on the bulkhead. Such
an appronch ffers the adwvantage of placing (e drivers close to the disploy
and the transcelvers cloge to the connector, thus educing owise protlems
and freeing additional space on the moduic.

he idea! bulkhead for this approach is a dowble cover (Eit Hicad) The
double cover providea space to mount the TCB and elimingtes e need for
it COMFETS .

Lelng Procust Kitla 5-1
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A wonf wiy b0 counect the buikhead civceitey b the modkales s to e a
werall {fore Fsan*p[e, 4 inchi sibben <ol that i soldeced on The buikhead
FOR and is conmected to the module by o Berg cnnnecior. See Figure 3 1.

When Lhe connector tyoe on bhe mocde Tas been Rzl

the moduies are

ready For Lavaut. Bofer to iCtspker 2 or inforonalion on maodule layanl,

Flgure 5-1;

el nals
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T IFLAT

eHial 1A =
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Mlowerl e TR omio Wke devhle cosrer Ty nizing, slandard Anilling and dveting
techragues. Tooda this, drill Iour holaa for lne #lancoifs on the cover. 6s
showrit in Figure 5 2. Deill boles for access vo the Baod Bate switch, displor.
and serial conmector. See Chapter 2 Lot intermnation on howr o drill delee
en Lhe bulkhead.

Aller drilling, touch up the cower to prevent cotrosion {3zt Chapter 2) and
eeaemble it. Scroer the "B anto the coseer,

Figierm 5-2:  Dowbis Cowver and Printad Circuit Board

[ e STallLrr
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5.2 Adapting Modules

This sceomd example shows how e adapl a modale 1o o BAZED Seibes
enclosure pod sove uonecessacy solbing snd assembliog, and tnoch op waerk,
Tor indowenabion on adapting axisgng medulea, zea L haprar 2.

5.2.1 Product Daescriplion
The pradigl songlzts ol a quad-height module with a 37-pin [0 counector.

5.2.2 Approach

'The most cconomic appreach is fo use the B380T kil Thiz kil pervides a pee-
out recesaed handle. Wse o deht angle TCR moent 3%-pin Thaub conneckor
o the modwle. Thers rivet the modgle 1o the handle. UJge an adaplar plate
to inecit the conne-ctur tsecugh Phe handle, Cover the unmszed hale in e
bulkhead weith o cover plate.

Lizvire 3=3 sheves the guad-heighl maodule with e vight angle 37-pin T-sub
COTImECtor.

Fiqure -3 CGuad-Height Module

L.

E-4 BAZ00 Sarles Madula Cesign Gulde
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Figure & .4 shows the racessed handie and quadd hisight maodele

f‘% Figure 5--4: Heceased Handle and Gued-Haight Maodule

- EL&NE
COVER TLATE

a7 PR 2 L
VLIRS ST LA

L g FaR b o

_% Fivet e madele Lo dha olkhead sn that when it is inatadled in o BAZOG
Series eactequre, k3 fingers Gt in lhe A and G (Q2E-bus =ockers L the
recesaed handle §s placed to the tight of o flozh handle, or on gither side of
z carey, nttockh @ L] v Faller anka e flosh lsndls nr ereer. [E-EE Sectlen 4.5.}

“w
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5.3 Designing With Non-Standard 170
Gonnactors, Switches and LEDS

Lhis thirel vasemple shows howr to wsc 2 proooct kit owith o moedule that
TECUTCS man-stizredaad T corneclors, asitchea, and Ll

5.34.1 Product Description

The product comaigts of one quad:height cmnbination commacication
mgedule with a aerial line ficht onele Desul connectot, baen MBAT conpeclors,
ara selection awitch and ke TRDs Figare 5.0 shows the module.

Foote thal a right angie D-guk connector weas uaed in he nodule n:ll:Ei,?l.
e

Tlia Lype of connecter iz desigial kroeslend through the hole that will
drilled in the Lhandle.

Flgure 5-5.  Jusd-Height Cammunlcation Module

o drE LT
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532 Approach

Cme approach i3 10 use a tecersed handle (H3AG baceae holes con be
crilled ot this handls b Fit the MM] eoonectors and becavee the dght angle
[1-sub cpnnectin: will extend theaugh the pre-cut connector bele, Figuoe 5-6
shwmsn Lha recessad handle after it hay bees deilled to zecommadata the
MM conneciors and thae gight angie LLsub connestor,

Flgure 5-6: Handle of Moduls

]
(I

=i

Bl
'l

 S————

|

In Figure 5-%. nete that the LELrs and selection switch are positioned at
the top of the board sa that the eerial and BM convector cabiles du it
wbarfere with access ba char, The serial connegbas i |:.l|..-$i|;'.|,:-l'u-e|:‘:-l alicres [he
MM conmectord and sy Tec he bothem of The Randle Tecaoee the gl
angle sarial connectar cable isvarv righd and inflexihlz al ils base. The sevial
conreslor would be obslrucled by the Dolicin pratmsion of the recessed
handle if il were posilicned qoo clnse 10 he ballom of the handle.

The medule libel has besn silk-screznsd onio the handls, See Chapler 2
for mere Informotion on labeling modulcs. '

Uzing Product Kits 57
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5.4 Adapting a Module With IYO and LEDs

Thiz fourth exocsple shoas B 1o uzse a peodoel ki oo adapl an exisling
rrodiule weith 10 ancd 1.1k

5.4.1 Product Dezcription

The preaduc 3 a cotamunications moduole with theee LEL: and an L' tbibon
cable counecter Jocated ot the cdge of the modale. Fagure 5-7 shows He
morlute,

Ficure 5-7. Module With Three LEDs, Fuge and Rihbon Cabilg

!

L.
=3
i
1

%
)

§.4.2 Approach

CEN TR

Cine approach, in order te evoid re-Jarout of fhe module, is Lo chooses a
Mush handle (FI3633), aod route an LMiea-Flex cable ftom the IO conpector
o the boarg 51 & ertuiectn? liele on the handle., An Liltea-Flex cablz is waed
b poube thie calde 4o e handle becanae it covers bees sirface area af the
beard o] sl lopes Tealler air Mo, Holea mwat also be dreilled fnts $ha handle
(H3653 fr the TEDsS. Mote alac that the module Tundle (HARBE] mest be
drilleed] i onder o @l 1o it on he moduaie.

5-f BAZID Series Module Dasign Gulde
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Sinecr this apparoeich nees o flush haondie, there wAll be some cleavance
betwreen the ﬂ;nd.l:. andl the LEDs located on the board. In this case, pipes
should be added tn the LED2 sn that their light can be scen deepite the
clrarance. Bigure 3-8 shnwd e handle,

Flgure 5-8: Module Rivatad to Handia

—
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5.5 Adapting a Madule Without External 170

Thix EIfth example shows how to aclapt 8 moduie without exterml IO

B.5.1 Product Descrlpifon

Fhe procuct i3 an existing meoneny boerd without TIO connecinig.,

2.5.2 Approach

The beet approach is to choose a single cover (F2653). Docause trerc atc no
L conmecturs, i is nol necessany be didll holea into this cever, Ligure 5-9
showes the gingle cover. Tnsert the module into the bockplame and covee it

sted wllh Lhe gingle cover.

Flgure 5-8; Single Cover and Molule

=
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5-10 BA200 Series Module Deslgn SGuldes

Aty
—_r

gD
="

'
LY

e
e



5.6 Using a Dual Filler Panel

Thia arcth exam e shows how I use a dJual filler panel in acder $a seppoct
a dual-beighl module,

5.8.1 Product Deacription
The pruduct is a dual-height moedule.

5.6.2 Approach

Feciuse the product is o dual-height motwle, o doal filler panel musr be
rhveted i a rsh or recessed hcmrj]e:. Srlect the handle chat is appeopriaty
fpr the enclosure, The dual Bller panel provides soppon te the medule
and allewra for proper aiv Oow wlihin she enclogure. Flgure 3210 shows @
dual-eight miedul2 ered dual [Mler panel rivebed hiea flash haelle,

Figura 5=1  Fiush Hancdle and Duar-rieiuht Moduls

éq"l
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Llaing Progduct Kite  5-11%
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Appendix A
BAZ200 Series Power Supply (M7868)

The HAZN Zaries prcingiires Jarme wati one o twee modular poser enpolies.
Fach poer supule plogs directly ito the backplane wa @ S6-pin connecior.
Fack poweer supply delwers the following masdmnm cucrent.

JAvamps al +12%de
A0 amps al =53 Vde

The combined maxmurm cuzrenl at + 12 Vdq angd =3 Vle mgsd not consame
more fhan 380 walls of powver [or each suprly

In the BAZLY enclogure, an ac ling filter disteilaufes ae inpot posey too e

bies praver supplics, The Blter is onder the left powser suppdy wees. Rach

peveer supply Tag o 12 hols (B-pind oo input power connector e ita bage.

T Laen puone e SU[rplies ["'."I..'I{‘I{" poeet o the fallewing arcas.

Frelme ary nraer =eaply Markplars slels 1 Mo 50 twr miey <lorawe o
: wiors, arad Pan Ao Laa o vdar TR c2nd Udie

R aansiom, areer sl larkpdars alofs 7 e gl 370 amd g Feod sl Jocach
AT SRETARE A 02

Zach powel suprply also bas a power indicsior, O Reslad seiloh, ardd
cipziait breaker on fhe froni.

Thie cicrsiey -uuppl'-' rokets prd complotes a shutdown acquance whe *112‘.&1 lhe
BROW H aignal is negited, Yehen BP0 1) g assorted high en the (222

the power svaben 1a i a alala 4o eflew animal sysiem aperadion. Any |~f Ihr-
tolpwing conditions wegave BPOIE H.

¢ Fan lailure or olher caise of overlealiog. IRggaring an aver 1gmpetabere
SETLHE.

* AN oveyourrent concidon

*  Inou voltage greater than 102 Vims o iess than B8 Vrma

Loy wyraterny wicn b povwer aupplics. BN ELand BLIM O L are pevellel. L
une puweer supply stoste to shut dewn and the other aapply s 5500 nperating,
BLUOK b e BUPCCHS LD pre negated through o low rem the power snpply
that is whetting dowen,

BAZI0 Seriaz Power Supply H736E  &-1
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Appendix B
Dackplane in the BAZ00 Series

i

Thes popendix descrbea che BAZOND Seriea hackpiare. The St wection
describes the smant centinuity in the BA2N Series bakplane The serond
sertiun describes the phyaical chatacterisdcs of the Tackrlans.

2.1 Grant Continuity and the BA200 Series
Backpiane

.
i

A mdule frorm i differeet eaclusnre mmast e compatble wilh the BA200
Serica |:IE|.1.£PJ.-HILF' E,Ifl.'l'lt caslivii . 'I-:IIJII:' Eol s o B hacl: FIIJI‘IIL L
contrmitr of the BAL2Y enclesara, “ale 1hal slals 5 3hn il 12 carey the
ER-lus sipnol ic rowa O oed D, and fnocowes Aoand R,

bl
) 3 Figure B-1: BM&121 Saias Bzchplane Srent Contlnelty

FRCHT OF ELOTS FZ42 OF
ETETEN RN L - EEER
e
i
1 Hrnpruy e - 2 _.! ol -
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8

Backp'ane In the 58200 Serez B-1
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Fignra E 2 showes the dadkplane grant continuity of the BAZUE Seriea. Oniy
renes A apcd B ocarry the Q22 bus signal i the BAZOY backplane. This cncans
that modules that carey (122-bus gipneds in the C ond E rawes connat b
instelled i the RAZON Serles 16 the module you wint to |.'|I'.:|'I_|J"t CATCes
signala in the © and T9 eowe, e moduie must be Jnid out nE;un =0 that
it carrica J22-bus bugnalc anly in fha Aoand b orews. Sechion 2.3 coudains
Infeuation for designers whe need 1o ra-layout a maduole ao that the C and
T rowa dn nok carny Cd2-busg 5r5_|'|3'|3 This secton alac deacribes how to
redisce the amount of Lbdl a maduls EENerales,

Tha design of the BAZOD Series bockplane alsn meacs that o dual-hrighe
module must be inatelled only in rowes A and B A plastic Liller pancl 9t
HAG56) must e installed by provide extra suppoert for s dual-height Q23 b
module in g BAXNE backpline. The plaatic fller pancl plagy inga the £72
toners bielome the madvle. The plastie pansl has e Gtted grooss along thie koo
adge to suppert the dual lieighl moaduie abave 3. The plastic punel b
enaures proper air flowe inghle the eneleaure.

Figure 8-2: BA200 Serlez Backplang Grant Cenlinuity

[ A Sl G
ENETEY 1= 12 1 W B F 7 A ] ' i 1

RS LY L

B=2 BA2IC Serizs Module Degign Gulde
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2.2 Descripticn of the BA213 Backplane

Thre Bagld hasa 12-alol, quad-keight Tucxplane Figare 9-31 The baceplanc
jga 2.5 cm X ALF con (11940 X 16 in arse mlly with 24 press oin connesror
Placke, The gpoce bobweoon cach Dackplane slol iz 2.4 cm D95 (o The
backnlang’s mieted virceit boasrd i a one-laye:, feo-sided ebeh board.

The backplaoe npfamends fie Q28w oo the AL cows of cacl alet. The
CDrowes of ali elots ave inlerconnacted, Tnogiots Tthraggh 3, this conrection
Piovides the microsysiam memary Wil ez,

Yhe backpianc is bounded and caneo be pypenided, T ocoppors 33
eeuicalont ac loacls oed 290 de bhada feen all the mndules instailed in A
bockplane, An oc load 35 the amount af capacilinee @ module pressnts bo
a bue atgnal lina. (e a0 Toad eqee's 933 peovfarads (o). A ee foad ia the
acnouwnt cf de leabage a madule pressnls e s Do signal Tiew, Oneode b 3
gpproximotely IUS mizrcamperes fudl Tha Taciplans preesends 5 & aq loads
to the Q22 bas. .

Figurz 3--3: D&Z21]3 Backolane

(B [ [
FETINL T Un

powFR
e Y

RLE i
HE-HE,
e nIRMa | UR

T2

Backnlana in the QA200 Seriea O-3F
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There ars lwo varabona of the BAZ1E bBackplane, for syslems with and
withulit mass storage devices (see Takle B-1)0 The ten I:nau;[:u]meq ara mot
Interchangeslble. At present, all roceosystem systpms use the backplance
that supports mass sturage devises.

Table B=1: BDuackplanes

Backplane 1ot Muenbser Theseripton
Maz: ckrTagr ) e L Cannesa In the sipaal cisritotian baazd
wig @ rIbken cable This cable cac

el e TEDER. POE, 13 Wdr ard
plinz ! aroerd Ines Frr the DI OK
LEIT ame welsk acllvlly igass on the
“exnt af the spgstem. The pin cabale qzn-
nevlas 15 m1 the uppeotight of the byck-
alrre.

Th: Fackplane alic L wee SR-pin ez

EraTd  cRamihnis The prinaoy cwn-
rackeT near wik Dopppplies sewer o
Fickplasie slets 1 b B 1™z ez

sian enzuetiar owar wlul 130 sapplle
Pt backplars sl 7 1 1.0
M nens Lagrape s [hosrs pad g ee anechars Iae e alnal dis
Lezlvasizen Leand o g wasad power =oa-
el Juimaars telerrn sinke £oand
FEclan Akl o 12 Ve ta slots T e L2

The backplane alsa hey a 4 pin pusesl connecler 22 the sight sde for the
e de fana bolow the wacd vage.

B.2.1 Load Modulse {Systems with Two Power Supplies)

Some BAZN spstens thal wse Do power supplic: need o quacd Heght Toad
module (IDEN ¥ A1 inatalled in the backplane (one of slow ¥ H‘IFI.IlHih [£].

»  Syakernd with 3 o1 4 maae grovimze devices, smd willh no OE2-008 mochules
i slels 7 iheough 12,

.

o Systems willl @oor 2 maga storage deviees, and with Q22 bus madules
in any of alets 7 theeogh 12,

The load modul: leady the 43 Vs paloal of the aecond pover supply bo the
qul_..uci:l continmous minbnuwm curient of 5 amps. 1 the winimom cureeot
of 5 amps is not reached, the precer supply eclers an errer mods and shats
dowen the systern Tagiall the nad module aftor the Jost G272 bus modele.

B--4 BA300 Sarles Module Nesign Guide
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Glossary

1.5 el rule

The guid+line fe repdule Lot thar saya tisat an 10 2tch shoutd not be
;I":II'IEE'F ifian 1.5 miches.

BAZAD Barjag
Alive of pyslem anclosuves that inehuds the BAZTS and BAZ14.

Br200 Serles Module
A mndule spacifically desigred o e used in one o the BAZIN Series
Cnchesures.

Bulkhaa:
franclic or cover over 2 module that preecides the oesenl barrier or abicld
betveaany e ingide ef che Box and the oateids weeeld.

Connazior
A devive that connegts on IO ceble to 10 aigrals omoa mndule.

el T Y
A culkinerd that is ool allached Tooa eegsloles,

Doubls
A Pulkhead that spmns basy BAMD Sogea cnclosare slote.

Euszl-iislghl moduts
A meduls wAith o gels of fmgers thet utilice two sockets in o backplane
ord ol Iy cannecta s,

I
Llecaomagnatic Inlerlfetencs auch ag ponesr sipgly oo, norsy peseratgd
fram the anterns ifect, and comman mads nonise.

Fair
Flectra Static Thecharge, 130 can destooy lacie civeciby.

Glogzary—



..

e e R L g e ] el S B P T et o T R T

R TR Y o R

L. :'v—_mn:-'-r--—-m v o T it Lt gy 8 b e v Ty . 7 [ LB o pa ar

Tt AT 2 = e ey P R 1Yt e i T B R S AT £ R TR L S i il -

o

Py e

v o P e

B o ) L

SFTAT AL

g
Eapdthraugh hola *
A hele on a modnle that goes Hweugh ell layee.
Fiush i
A handle that is flosh againal e BA20 enclosarye exferior. i
GArant card
M device inserted inoa beckplane o ensore @ conlindely of QL2 signals.
Handla
Aanlkhead Had bs attached te o madale,
rHandle L' conracter
An UCH cumnesdar thar i mounted un o bandle.
Ly grownd
The eteli on & modele with o e Lopedance path to the handle ground,
and a hlgh impedance path tn ihe lagic ground.
mnd
Moditied modular jack. This jack looks Lice 8 telephume jack, "
o
Modu!la
A& prmred circuil board. S moduie oot necessacily eltachied tooa handle,
Madule KO sennecte:
Are T cannector that i moanted anoa mnduls,
MIEN A,
Tational Flactrical blanufacturers Agsocialinn,
Maise
Terantec elactzical sigrels teab van be generatec rom o power supply,
logic circuiley, o a communicatione Hns.
Blclas contalnmant
Eorping ngise veitbin Whe BAZ0] cnclasure,
T
(A22=byas :
A s Pt paasaes 161t data with 42 bidirectunal Tines and 2 uatdzrectivnal
Frsees,

Glrssary=2
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Giama-height nendulo
A madule with four scts of lingers that ciilize four seckets in o backplane
ruw of four connechiec,

Fgckssadd
A kanedls that o recoseed from the AU Series enclosure extedor,

Rewpork
The peogess of deilling ur doing touch-up on & bulkbaead.

Righ! ehafe conneciar

A connestor that attaches at a elght angle to the BEAXMD modole Bom
4 handle. Thia iz the recoimitended caoneckar Fer rone BAZ00D modnla
dosigns,

Sice 1
The populoted side of a mochule.

Sidn I
The side of & module pppoaite aide 1.

Single
A bulkhead that apans one BAIND Seriey eeclasore slot

GlougAry-3
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g

A

a—L‘Ia.'pI:l:r lates, 1-1
alapling [ mgmiules, 225
acdaplicg a0 rnndules, 222
aclding piped to LELRs, 5-9
antenna abhact, 1 5, 130
attaching connectors, 3-3

B

Bt Series backplane goant
rin ri-11;i1_1.-, n-
BALEE Sevies backplane pranl
|||r|tin'c'i1j.' line, Q-1
BAXID enclosure
ar |3ze Blier, &1
card cage, mwdule haodles, 1 5
filler wlale, 4-&
HE kTG T 3
load mcdule, h-d4
et supple. -1
E-*cll'r:'l':ir.'ﬁl:f_- current palhs, 1-3.
11
BAZOC Secies backplane grant
contlnuily, B2
DA20C Sewizs backplans wran:
cendrnly fne, B2
BAZ1A enwlosiies
ac, de loadz. B A
backplane, B-3
heckplane praal conlbnusey, H 3
cavers, handles, 7 %Y
BAZIG-EA rackomownt zil, -1
srkplans
RAED encoaure, T2
Deerp curnecsay, 5 2

Endeg

tlank ceosswd Tandi=, advancey
E'I-:ur.nplr.. a7

Hilkhead, &1

bolklvead. ¢lefititiumz, 1 2
Bulkhead Azeeun by Kid, 1-4
Molkhead Bealuatinon ki, 2.2
Bulkhead Pronluct Kits, 1-1
bidiheads, acdvantagge., 1-5
hulkheads, conlairment, 1 3
hulicheads, diagram, 1 7
hillhrads, drlling. 1-3
bulkinesds, Tlasiraticon, -7
bulkhraids, kind:, 1-7
bulkheads, usrs, T-R
bulkheede and ERE shislding. 1-3

C

card Cape. 11
Clearing holkheods 5211
Zlearance For vddmads, 2 6
corranon e rolse, 2-10
sonrrcior. 5=l

sonear, 5

auttivg uils, v at, G-11

D ———

damage b plated wnfares, 5-11
decouplisg vepacitors 213
decierdog soodule:, = %
dimenzone uf 1% pia holes, 3 3
dlmenzong af 2i-pia holes 3 A
dlimenzons of 3/-pda holes., 3 9
direnzong of P-pin aces, * b
doukle, 3-1

Lot le o, i

el ccerr, sdvnniored vse, 5-1

Inciax-1
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Al ng tlkheads, 2-11
drlliog eyelet hales, 3-2
Ciual Bllier Fanel, 4-11
dual-liclght module. 2 4, 5-1

E

Clextromageietic Interfovenere, £-1
Ebdl, 1-1, B-1

ESTx, 31

ayzlet holes, 5-2

F —_—-

Faraday shicld, 1-3
fecdthrough hele, 5.2

Hllered conncctor, 2-14

flltering EGD, Z-14

Nuzh, B-2

Nuzh hamdle, pcdwomeed eaaangple, 5-9

G

Gap Flller, 412
geank card, 3-15. L
Frant omtinuity, 213
A1l H-3
grimarded (ooductive mateelsl, 1-3

H

11351, 41
T3R51, 4-1
Hans2,
HG53,

H24R5,

HY34 compuler cebdnet, 1-1
haodls, -2
handle N oennecior, 5-2

bigh unpedance path, 1-3, 2-11
|

(Y comuectors, 2-14

indexz-2

13 eeck, peelelcllons, -1

MY ound, -2

1.5 9mh rude, 3-71

Internal cablng, Uliea-Aew, -0
i=olating cureesit pelha, -3 7-171

L

labie] u;-n-'ls. 312
lahelinyg a bulkhead, 3-12
bpwr imiperlance palh, 1-3, 2-11

W47, 3.15

RIS, B-o

mipwiTaem kead Fll:'-:‘:-tl.'u:zll:ll:'l. al Side 2,
3-2

kb, 5-2

kbl commetioes, B 7

madule, 5.2

module MO osnnectar, B-2

awawntlag 13-plo connectors, 3-7

muenuidiag 23-pin connertors, -8

maunting 37-pin commectors. 3%

meunting 3 pin nmmectoc, 15

N

MENS. B2
Lalze, B2
nakse coplainment, 5-2

ptheee docimcntatiom, 1-1
FCE mzunt tpe nmuector,

advanteges, 2-14
Power suppdr
BAXI enclamire, A1
povees aUPplY noise. 2-10
peventing damape ia bulkhesds,
3-1
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22-bua backslaoe, 11
yuad-heleht micduts, & 3

R

vecessod, S-3

reducng EMI, 1-35, 211

vaducing BMT by design, 2-11

certrving snd lostaliog bukkhesds,
1-1

relouching bolkheads, 3-71

roveo T, O-3

riEht arseke Cn e, .14, 54

1-iE;'h|: argir L-eut commertor, 5-7

mvrtys i oa handhle, 227, A-3

s —

71'\-11."'.'1“15 f'rl'lm :"Hr T3

Sace T, 5.3

Sicwe i 5-3

sismal rise Hime, 2-10

silver tovch-up rouns, 312

absle, 5 2

Sjn,_i;.'e Conaer, 1 1010

single cover, advaiwed exansple, 5215
Slngle Muzh hendle, £-5

Slmpic recessed handle, -7

srnrce of nedse, Z-1

L

[Nka-firw, 20

unplamed side woslls, =11
u:|1|.l|.1'.l.-'.1 suacfacs, 111

usE uf rawer o hamelle, 222, -3
|.1r;i|1E arvery pr handle, 225
Ligicys adapter glatas, 2

Lisitg, & pap Filler, 3 33

taing A mrant cand, 3 03
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