; pge3ewt wg| . b6TI P TI TLE OF THE | NVENTI ON *00002* Testing Devi ce and Met hod
for "Testi ng Backpl anes and Connectors on Backpl anes FI ELD OF THE | NVENTI ON

[0001] The present invention relates to the field of eval UWIIHHMIMMIIHIII"""
connectors and backpl anes. Mre specifically, the present il

provi des a testing device and nethods of testing pin connector s saegd
backpl anes, e.g., in a blade server. BACKGROUND OF THE | NVENTI ON (0002]

Conmputers and their peripheral devices are used for a w de i

pur poses includi ng, data storage, conmmunication, and docurrenmmm\mmmmwmm
Peri pheral Conponent | nterconnect (PCl) is a local bus that 1I's c*gggg%nly
used to M&Mﬁﬂ%th one or nore peripheral devices. | bus
provi des a hi : ﬂﬁe?ﬁoi o & i oRpL& mul tiple
peri pher al deﬁgfcuzggﬁ%gcet Eg ostdq@oizrgg%e%k lﬁgg%é%ﬁgagﬁg?ggl Iy gsltugs into a
PCl slot on the notherboard of the host conputer. [0003] ConpactPCl or
"cPCl" i L 5 based on the PCl standard and has since
becone Wwom ng industrial bus architectures to date.
Initially targeoRd arhepieschtchwaioniveiies i thefisld anébaluatiipSiin éavhedters tidl

mar ket s, Conpact PCl takes the popular PCl interface gnd pagkag{c‘a}a ift into a
smal | er , biRsplanesy Ylpagisparifigally; thePrrwat inyrationrapAes adrsting 4 Herdad MEteARo

ar chi t ectdifify piRSorhttfors drPlacRilarke, e%‘,fhpg phdedehef, 1 n which all dinensions and
mechani cal conponents are standardized by the Institute of Electrical and
El ectroni cs Engi neers (I EEE). Consequently, nunerous vendors can supply
mechani cal,ly, A nents. [0004] One inportant use of the
Conpact P CKGHOGD E%%Rﬁml so called an ultradense server. Bl ade
servers are cpops]eheOsmpifters atiéii peglipharslidevitestabeaised foe awdde ariege@gsor, nmenory,

net wor k connecti ons, and associ ated el ectronics, all munted on a single
mot her boBEHOEA IFldng, dafastrragersroprannigation, apd docyment cepatigy). figgpherals ey er bl ades,

storage phagent MEFWAREt BAPRA IGACUT LI chRRBRY udddto BoHeara Bhpaies al ong

W th stor age, networ ki ng and other blades, are typically installed in a

r ack- noumithioheoranert peripherat deyices o BeEbuspravidss a highspeed copngetiogt®ithe 1 common
resour ces_ s | j |6 [l . bl ades are
connecte eﬁﬁﬁg%lsgg%g%}ﬁ&m ?@ﬁ%f’ %@g{%ﬂ deglg?sl tg ah%gtgég b%gtgﬁg?&tph@;& %?)r ovi des
connect i gpiallyoplagidntb @ POE elot ¢ thel adtherboardof thedastaompatepower. Wth its

modul ar, hot-pluggable architecture, the easjily accessible hlade server
of fers incr ea@@ﬁconﬁﬂ?ﬁ’%ﬂ’qgﬁs‘ip@. Wﬁ%‘P@‘gﬁ%‘L‘Pilﬂgg%?ionﬁh?PﬁLW&‘gl ability
and easef L ABRRAREGRM one[o?%%ewg.;owgliydus&ibﬁouba&himcaﬁ& thae] Gy ons of

pins, preferably configured according to the cPCl standard, for connection
to the vtargetadst Hedelecommivaicativing hnd ipdustrisbeomtrplomarkets,iGompeetBgbtakesther . The

bl ades e . i1.NG: o [Male es or

hol es i ns%%%ﬁfﬁger%?%%n%}?%ggqg%%ﬁa% g%r’ %l%}e?ﬁ%gegg%k p aneésggg&%ﬁéei ved when
t he bl adehange inidetta kieatchitBawa wae thefadéptien obafolrmxactordn whightll gimpasidmsdndi rcui try
that may exist on a blade, a.arge n er.of nnegt i are required

bet ween MGEN2pcal §EMPORSRES At Sf?&g?{ﬂ‘l‘cEn}%é'.tﬂ%tétgtﬁt?éﬁ@f’g‘f‘,cgltaﬂ‘gggcﬁ?%csa rel atively
| ar ge nuph@hechf (IBEH) €Rh&qidnl, MU CshdbR cRAGPPIY ARBRMIch B infefharBatid1e
backpl ane ﬁat (m' gh)t recgi ve§a bl ade. [0007] lg pi ns a%npacked cl ose

t oget her CorpRaRes.abl y according to the cPCl standard, to provide the
necessary nu of EH@ I RV a)! r i,at e anmount
of real estap@ﬁé)ﬂ th(gﬁ) a é%ﬁ?‘ﬁie&f?the pa ta%ggglﬁwéggi%eg‘{éﬁgggfggggﬂcl osely
packed t olreddnse serveheBlpdaenarsars @ingié¢hensdive computingrsgisterhdtbatafaude prevessenhat

delicate. A pin .can easil.y be bent. or broken. [0008] Danmage to the pins can
occur - wh BRSBTS O PyFoTHED P R es Al YR SRR RBEE: e can &l So
occur dufofirbohd caRd 4l biede UThd?6 are $hafy gg& dT'blagéy RBivepbiffes,ishRadeastdded, ane.

(0009] If a pinis broken or bent and fails to nake a connection with an

i nst al | edetypedades apd rergsde wi Il |ikely not function properly. It may be

very difficul i t . . 1.5S] i, anong so
many pins on lméeﬁbac plsgltﬁér. gl%%h@é%‘ﬁﬁt@r,ﬁgeﬁl Q%ﬂﬁ“@%’gﬁ 0\'?/1%% @gclljeg’e#%I to be
abl e t o wpicallyyinstiied ivex rackzynomitaide dnalpeurb denhdysestmudtiplé blades that siardhave short ed,
prior to placing the backplane in service or installing a blade. It would
al so be very useful to be able to verify the proper operation of the

backpl ane prior to assenbly of the blade server. 2




SUMMVARY CF THE | NVENTI ON [ 0010] In one of many possible enbodi nents, the
present invention provides a testing device for testing a backpl ane. The
testing device preferably includes an inpulse board with a connector for
connection to the backpl ane, where the inpul se board sends test signals to
t he backpl ane; a receiver board with a connector for connection to the
backpl ane, where the receiver board receives the test signals; and a
comuni cati on channel between the receiver board and the inpul se board

t hrough which the receiver board signals to the inpul se board results of
the test signals. [0011 ] Additional advantages and novel, features of the
i nvent i oFOWPY repRurces puch g £adbimg, Pewer Sa&lwaaé? aﬁmﬁ%ﬁqdﬁweor may be

| earned Bynnbd@RtoH dondn@f dirbuit Bardbdlled Q%Q&kﬁ!@n&, R praVidbd @nRectiBisib aAd S OF

practicing the invention. The advantages of the Invention may be achi eved
t hr ough bé¢tweenddades foe bothalatajand péveerat Wil temiodilari hed-pluggablerarchitectmepthe ON OF THE

) ing_d ] _n : d enbodi
of the_pPuL-sRODHEF ERVE R Al o PR el AU b OO er i 11

the fol | aukingmdesasbilitpinddase dfhansemohtngs denonstrate and explain the
principles of the present invention. The illustrated enbodi nents are
exanpl es of 19806} esEywically, fherharkplang pepvides 5o of ping. Preferably eenfigursd ¢ he

i nvent i OQccoiﬂ%étglhe?P@I sténd&?d, 8} cbhrlebtin't8 teVAriGHs Hadbd AREMIBRDEGhstlBR MBY be
tested using t hods an evices according to enbodi nents of the present
i nvent i othe bjfagde detjer FiTle blades sach havegodorndipagdingreaynecior thatisdiidesreceptacles obackpl ane
testing vi.ce.accordi ng..to an enbodi ment., of t.] i on. [0015]
o 5o SO R T it e R cRERR B BhckieRl et Ao REF B Al DUET " e ce
accor di nstalledaBetdies ofthbeuhhpiexind €Gightiytpacked eauitry thavrasidxihon § BAdGE Fig. 4 is

a bl ock ¢ gaegnrugl?erogf cgr?n%ctiiorr]lg grre rr]gc{uirgg &ptv?rge%rhtlesblﬁe a?ld &%%ga(lp%gee. &gnssgcilurégtly,
there are a relatively large number of delicate pins provided in each connection row on the
backplane that might receive a blade.

[0007]  The pins are packed close together, preferably according to the cPCI

standard, to provide the necessary number of connections to each blade within an appropriate
amount of real estate on the backplane. In part because the pins are so closely packed
together, the pins are relatively thin and, therefore, somewhat delicate. A pin can easily be
bent or broken.

[0008]  Damage to the pins can occur when a blade is improperly installed.
Damage to the pins can also occur during the manufacturing, storage or shipping of the
backplane.

[0009] If a pin is broken or bent and fails to make a connection with an installed
blade, the blade will likely not function properly. It may be very difficult to identify the
problem as a bent or missing pin among so many pins on the backplane. Consequently, it
would be very useful to be able to verify whether any pins have been bent or broken, or have
shorted, prior to placing the backplane in service or installing a blade. It would also be very
useful to be able to verify the proper operation of the backplane prior to assembly of the blade

server.



devi ce according to an enbodi nent of the present invention. [0017] Fig. 5
is a nore detail ed block diagramof the internal conponents of an inpul se
.board or driver card of a backplane testing device according to an

enbodi nent of the present invention. 3 [0018] Fig. 6 is a nore detailed
bl ock di agram of the internal conponents of a receiver board or

| oopback/term nation card of a backpl ane testing device according to an
enbodi ment of the present invention. [0019] Throughout the draw ngs,

i dentical reference nunbers designate simlar, but not necessarily

i denti cal -I-.; D DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0020] F £ NAtPNn of a bl ade server that may be tested using
met hods and d[%mo;es RGne bEmAe goSsiERAsH difRdhtsS the prds&if iReRRAProviddyent i on.  As
shown in Fig. 1, and as nenti'oned above, a typlcal bl ade Server ( 100)

i ncl udes aéeshrgdepica fos testing)a backpianen T tqsm&dwaekre(erﬁlbd)@)wludphen impulspl ane ( 1 O
f bl ad f
the bi actb@Bln s Bulr f ER5E BT, B sRFblng WAER kol SR JsseR 07000

may all kignabsto tiechbaskgpimesd rzeciveAbdard with a \cetngctoafor sérmeetion o the hackpland,he bl ades
(103a) co nect ed to one side of the backpl|ane 1 ﬁ Iar jer t han
Lo bl aqoBaE thegsiser BTRHLEERtES s (] SEBith o < amroatio Bk RS (e 101 .
When t her&b@&%o&@raﬁ@fheﬁmﬂlﬁﬁ)bohﬁ tRSSETWhiSthe H&ewalb@ﬁke%l ald f3the aqgfmssonnect ed
to the back Iane 101) and supported within the server rack (1 [0022] A

nurber obo thg3gst sightlhe connected to each side of the backpl ane ( 101

). For exanpl he | bl ades
( 103) on eac SI de R(;&ﬁ{((ﬁﬁ t%ane%?%%ﬁ%ﬁﬁﬁ&e‘gm%e%ﬁ%& | ock

di agram mfthaﬂbserrﬁmodmhtfolmfwsar bﬁgakqolleaﬁal ttyehdsse mgudhntlmertahmgldieagng 0 an
enbodi rre t of th resent inventijon S | ai ned
Sbove. |t Hesemt R e ang g yories Th g arinsds obihe myFitioRmERE AREVE 103 ) on

a "front thréd ol €heQheahd R cibdiGK Flealtgched diims) . and a second set of slots or
connectors 122) on a "rear" side of the backplane ( 101 ). Each slot (
121, 122) provides rows of pins for connection with a bl ade. Preferably,

t he pins rranged according to the cPC

st andar d%@gﬁ%ﬁ%ﬁ;@% has pins dedicated to different
functions. FA00E}anplte, acemnpanyihgdragihgd illust@®)préfasedimtbadiments of theough whi ch
data is transnltted ower t hr.qu t he ct.ed, bl ade receives
power - aRgt BesmiopinEary spabotiisreriaan. Boseteh N B A0 SRS SCIRIGH | onal 1y,
t he dat amRidfwirts AefbiistriRand SipRAOht pARLiIIE of iR pPrasBR Snvehtichatihe AREtEQH or the

function perforned.
embodiments are examples of the present invention and do not limit the scope of the invention.

[0013] Fig. 1 is an illustration of a blade server that may be tested using methods
and devices according to embodiments of the present invention.

[0014] Fig. 2 is a block diagram of an embodiment of a backplane testing device
according to an embodiment of the present invention.

[0015] Fig. 3 is a block diagram of an embodiment of a backplane testing device
according to another embodiment of the present invention.

[0016] Fig. 4 is a block diagram of the internal components of a backplane testing
device according to an embodiment of the present invention.

[0017]  Fig. 5 is a more detailed block diagram of the internal components of an
impulse board or driver card of a backplane testing device according to an embodiment of the

present invention.



[ 0025] According to an enbodi nent of the present invention, a testing
device ( 120) for the backplane ( 1 O1 ) includes a driver card ( 123)
(al so known as an inpul se board), a | oopback or term nation card ( 124)
(al so known as a receiver board) and a comruni cati on channel ( 125) between
the two cards ( 123, 124). The communi cati on channel ( 125) can be wred
(e.g., electrical cable, optical cable, etc.) or wireless (e.g., radio
frequency, infrared, etc.). The conmmuni cation channel (125) is external to
t he backpl ane (120) and allows the driver card ( 123) and | oopback card (

124) to commupi cate data and creag f eedback | Qop. [0026] Each card (
123, 124), s 09Tl b, ?}S&&%Pﬁé@feﬁa@&,ﬁ%rﬁa thedntermal samperedis oI gr ef erabl y a

cPCl  conpgeiv@rboatd df SodpBRKAGTAESPEar® B PoabkiAR tdsBiRddvide GARRRST tolali® bl ade to
the backplane ( 101 ) of a bl ade server. shown" in Fig. 2, the driver
card ( 12@podimentofithe present inyention] ot (e.g., 121 ) of the backpl ane ( 101 ),

while the | oo k card 1 i.s.conpected to another.slot (e.gq., 122) of
the backpl anctbidy) “Tirousneriy oirhings WG fege el PRI SR MR e "ot veen
two sl ot sut(nb?Aeceskardly idehtidal)elematkpl ane ( 101 ), the testing device ( 120)
can send test signal between the two cards ( 123, 124) to verify the
presence and operability of all the pins in the connectors of the backplane
(101 ) tpr7vhi ED DERRIATGN OF 121 PREFBREHISEMBOINIMIAIFS The test signals

passing between the cards ( I23, 124) can also be used to verify the proper
oper ation of 0820lbackKigl hisen {llugtration of a blade setver thetrmaydeitested using wrietheds by t he

s, it s i AN T R Ol vt e AP RARE 1A O1 G,

si gnal s tieationad eboxp tiypichl bladé seevebAORDinelndes @ bickPlate {101 ) hounyddl ih heackl ot ( 121

t o whi h [ 1 i ted. .Th t si I
) ccei el (g T baSaoe 3§ i praoctoe b sbamER omap ol k64 or PosB b dBbback car o
(124) thepdsidtnR!bhdt Serbdiq16byi ver card (123) via the comunication channel

(125) as to the receipt or non-receipt of the test signals. Consequently,
as will be exi902llnedThabladeecoredtesito therthackhiing €101¢ mapall beigf3he semm szhen

|l 2t ekl eh S gl DgBled Ap S HIDBERSRRRRS, I oo

[ 0029] Fi(101) Biay Be larget tharkthe badesah03b) canneatedro dhenathdr sidb ofithb dadkplaan@Ot)est i ng
devi ce aggordi to an . enbodi nmen f resent .inyention. As shown
i Fi g, - e et Sertes 0N i B bndrs AT o Pl i R kBl bot ween
t he dri vero1gaidhuppokeed withitdhd Revel AEPP@EK card ( 124) as shown in Fig. 2.
Rat her, the connections ( 130% within the backplane (1 O1 ) between slots
( 121, 122) cHM2Ye udaumbsr of hladdsd b} aarkbecanepcied toepch side pEthebackplanea t o t he
driver c ( [ J | I t i nal
componen goq%fﬁbg%%agg%%%%%gc@é%ﬁ(@gﬂ%2%@?8%%%%%§E%A?§%§E?%em of the
present sideefthe backpléige (30wWn in Fig. 4, the circuitry in the cards ( 123,

124) can be lggically djvided into at |east,.three separate functions.

[ 0031] Fi rst.,[%ﬁ#'fﬁ. drgls'g#’.ségﬁ’ﬂ%‘fl’i‘%'.%?“’ﬁ?’é?@ t prahag _eé?#%a‘m? that can
be char agé@rdingad aR SmBodikhént 8f G pfetknt inventidR) Al SHowdGN Bigad,iad ad &plaingd gnal s to
eval uate the cPCl function pins of the connector on the backplane to which

t he dri vabove.dheibackplane (1Q1) basmest plesipts qrrognegtars/d2b) anaifiont” sids@f thsends t est
i gnal ' f ' b
oot ved M BHRIIbNaRASEERANE of yBisiol Coelbns (LA b # el 3B bPRE P20 00 1 ect e

to t he bhakplhan(@01)B&adoslar(llh&22)pomidets rovs afpins ferconrpttiomfwithhebladest si gnal s,

| oopback _cannect.i ons 13 i | oopback car,d 24 rm nate the cPC
functi ong’egeﬁ%& é’r“iso{fﬂ’é Sﬁ’&s@&vﬁ@f”‘f ﬂga“g%‘t"tcc?rgmg&fét 8%(;];5?{{5? ing drive
circuit ( 130ponf] t heacHklov@21.CR0 Phas pikd Addidkted th AETeFAMRM&IoRAt FN channel (
125, 130). [0032] Second, the driver card ( 123) preferably includes

ci r cui t r §xample; each plobd 2522 blass datp ping thieugh viighdatads trangmitted, posver ping or

generati | N) and

sl ot-to- gﬁ)#ﬁ%%%tt%ln%lc%g b%?%%%"%&%%%%@f%ﬁﬁ‘ﬁ% %ﬁ%ﬁ%pg}%(eth?o whi ch t he
driver card ( 123 ) is connected. This drive circuit ( 131 ) also sends
test signals through the backplane via the LAN and slot-to-slot pins that
can be received at the correspondi ng #oopback card ( 124), which is also
connected to the backpl ane. Based on the receipt or nonrecei pt of the test
signals, | oopback and gathering connections ( 134) in the | oopback card (
124) termnate the cPCl functions and report the results of the test to the
corresponding drive circuit ( 131 ) of the driver card ( 123) via the
comuni cation channel ( 125, 130).




[0033] Third, the driver card ( 123) preferably includes circuitry that can
be characterized as a drive circuit ( 132) for generating test signals to
evaluate the hotswap and ot her function pins of the connector on the

backpl ane to which the driver card ( 123) is connected. Hotswap pins allow
the connectors of the backplane to receive a new bl ade or rel ease a
connected bl ade without first shutting down the blade server. This drive
circuit ( 132) sends test signals through the backpl ane via the hotswap
and ot her function pins which can be received at the correspondi ng | oopback

card ( 124), ichis aJs connected t he ack Base n the receipt
or non- r8@£?ﬁ¥?g?gtﬁ@dﬁ y§gﬁﬁ§?8mswggﬁﬁ§ 8233?ﬁ¥% gg%ﬂectlons (
135) in Emedmp@ﬁﬁ&mgaegor{neAM) term nate the hotswap and ot her functions
being tested and report the results of the test to the corresponding drive
circuit (132)[08251t heAenording to@nembediment ofthg present Ewention: tgstingdlewipannel (1 25,
130). [O )

i ndi cator's ?]ffggt% bg %ﬂg!aﬁ%&l??{)@cl&éegg dpoérglgrgrg?j)xaléoﬁogg%?tiﬂgﬁg’ugé Rggtwf ?le tests
of the cmopmkorteamddtmn cha k1) fal knawe abe exeiserdoard} ind a comnecatidnai | ed. | n

t he enbodi ne t he drj.xe a 123) .1 des ee indicators
136) d‘?ﬁ‘l“‘g ‘ezgé) g%[h? {wa g2 Efﬁtd?\énh‘ﬁi 558 é‘i“@fﬂ%"é FTE%??“ égﬁ le, the (
LEDs ( 134kd (8, dRRtritel daBlk| optibkd tble, 8idd of em;e@ (bl gl tédlosﬁkqhafég, iafsartd)e test s of
t he connector and/or backplane are succes any test fails,

cor r espofi@indhe Emmunication ¢hagne () ipextemal t? Hlelbﬁ?i‘ipl?ﬁ? @ZPba'ldH‘EO‘Ui)@P at or of the
t est t of
g, a S ERa(I) i bcHbalk ird (3406 Sliinficart B pld g SR RADORREET. ©
circuits (130[0(!232) désch candd i35 b2 cas with bsillustfated lggéiCincladesatooomestorest fails, a

V30) | 1t PErraRy 4P eatnet Bt s e cioer o PR e BRP PR ane eI 6h) w11

be lit byaotcﬂ@necz(moneﬁaemdt MvedrAyQtoWnﬁ@BigIZ (tﬂeBdk)ver datd @250k sovmpcted toat her
functions fails be lit ¥the correspondlng drive
circuit plou@gsy 12} )mfﬁhﬁfecwe(t% thae#atlfeﬁpbwcwél Bdt cogaspteddognatherhaye a
better | f 1 lgmn so that further diagnosis and corrective
action C%S?(bg %ﬁo()f%l?e?&a&% |y£?}£gn. [0036] It will be appreciated by those
skilled in the0ZHt tWith theltestingidevicat(£203 chmeepd Myemewarslptsc(éi’/l d@2)xf devices

t hat can i ndi.cate evi.ce at or has ccee r fail ed.
For exanﬁtee’ kPﬁ@ lh& il}ﬁﬁs? i‘evfﬁg?ﬁ’ @}”38@ St“éfgnglelewaﬁ g @?é’stal

di spl ay (24 verifithe lpfudaﬁamr@efa&ﬁ@)ofmyhelpmlnude conr@eRiof the®ackpp@aker s t hat
gi ve audi toré success or failure indications. [0037] Additionally, the set

of i ndi cEi0b}t @ Wwhigh thecasds{d 2y d2Ddrs WnoandoJélettay%grtaB pgemséwtwcﬁt e sprds

pur poses 1250124 &AMRLBe ubdd tb b@rﬂ? ﬁfétpkd]ﬁr %Ydtféﬁ of fhe @&%BQH@HO%@%@' ly to test
for the presence and operabi l pins in a in connection, the

pi ns of cmcctromwewdﬂiwthtr@clgvlw;ﬁw)|b¢tmerfli>la® siptoiph. 122bmeqwnnd Y, t he
bank of | I’(l)(ljlrll(f:ﬁ]te ros. (136) may include five separate indicators, for exanple,
LEDs, t h&Y correspond to the five groups of pins. If an open 7 i's

detected in 0928)f tTe c@ivatuaﬁi(lnn@bﬁ@iteme apm;ﬁﬁtmgst@]gthmﬁpphédﬁe
correspondin qr resgondl ng LED i s

O PO e Sapkpane (L0 sttt o116 e ek et 7 S ATBBRE: ko | 1

which gr ?h@te&f81gﬂélp§re9écefv9@(09 AeGived) Ey%éﬁa %E&Bk £R8 Blt M THeASbPbEckHard
i noperative pin. [0038] . 51s anore al | ed bl ock diagram of the

i nt ernal (ldéhqb@n%gnab t@fhea;lnwrrcpusill(é@)h@ahﬁcmmtuﬁqati@rcwu(léﬁ) fatbéh@kpl ane

et 9, NN 50 At BRI s PRSBSOS ..,
( 151 ) d&iver coved (I8} cannhdnoncﬁcasddob am‘chmhm Wheth Itmmhﬁnm@ommtomare The

connect or 15 a cPCl ecto 0039] The i nmpul se board
( 123) aP@éf’n ﬁél"tﬁﬁfééle E’F@ t\é%%gla}?nec(i%lfcﬁlb“’ewﬁ{! POPP: ( 156) for
control ling tb@zg@pernglaqgla%ctt Jil@grh:%%&&n%@ﬁﬁeﬂt &f alEdlplas tdsBSg dshcgnal s are
generated. A nenory unit ( 149), preferably an electrically erasable and

pr ogr anmedsprdingde anasher pmhedmeny O(EEPR@M inyention. Aayhownsip Fige3,pf Bwpded. The
menory unit ( 149) can contain a variety of test algorithns that can be
executed by the m croprocessor ( 156)5for different backpl anes and
configurations. In this way, the testing device of the present invention
can be used in a variety of environnments or can be programmed according to
the specific needs of a particular operator. [0040] A battery ( 148) is
preferably included to provide power for the testing device. In this way,
the testing device can be noved about and used nore flexibly wthout
concern for maintaining an external power source. This battery ( 148) may
be rechargeable [0041] To generate the desired test signals, the

o S A r~\



group of series-to-parallel decoders ( 154). These decoders ( 154) take the
serial signal fromthe m croprocessor and decode it into a parallel signal
.that can be sent in parallel over the various pins or traces to be tested.
As shown in Fig. 5, there may be three such decoders ( 154) which
correspond to the three drive circuits performng logically different
functions as descri bed above in connection with Fig. 4. [0042] As each
serial signal is converted to a parallel signal, the decoder ( 154) feeds

t he parallel signal to an output buffer ( 152). The output buffer ( 152)

buffers the sign until the,. proce of c nvertin £S signal to
o bar ai | Bfeesshy R0 feve s SomprEtion oS baptest e i s ke and 66 FsebRKe our ol ng
paral | el cdr@gl24pasHiewS int Fig. QU RatHeh SheCdRRE6R(130) wﬁnﬂth@wékplmeqmr)e

backpl ane bei n(lgqt ested. A clock ( 155) provides a common clock signal to

t he decobgiwveen(s S(Zl?l,tlé%ﬁjﬂn@hﬂ%?dlbiéhedwba@lﬁ%(12‘[')094@“@“(:{@%1&%% above,
t he reS“LJg % fythe test, as detected by the receiver board ( 124), are
si gnal ed a& 'o t he irrpul se board ( 123) in a feedback | oop. Thus, an

i nput buffer [003G3) Fig 4dioableck eidgram of the mamaleeompasne(ltsbmbackf)lane tesmei Vi ng

signals to.the i ulse boa t hat .are,. se hr ou backpl ane

e ng. ¢ el ScoprBE o G Amat o1 i proSai 8y i s AebovEt B kit e BB 27 150)
whi ch, i théiéads (329 rm) cmse B4R AEEA RO bt 1éas1§1€9e s8pardté ﬁmﬁmﬁs res ul ts.

[00441 If any of the inputs to one of the AND aétes is low, this indicates

a failure of [98Hg co‘fﬁﬁbrﬁ@rﬁﬂvﬁ;@aﬁb(lg%)ﬂr@fefabwmlu sqvirguitry shat e@e159) t hen send

ate or el SR BT R Bt BNEl i bl A QRO 157 &

-12 Vol t piAs\bf tha¢amnéctdar®n thaMc@l:g:ecbmwﬂlctl mum)nvexmmdg(azae if cohbé&r}ed. mhfs drive

m cropr oces is ra to corr |nt r.et thes results
and oper%ﬁ@sfg{ar?é?ﬂ?g%%e“ f?&ﬁﬁ&?‘ﬂ'}g?m%f ﬁ%fp thatcap ate t he
resul ts pkeivddat tRTbrrbPohdiss 15@;%4:1@@@@21;)0 Whia%ra@sb%nne[:@@%e PHGRPENd. he t est

signals, _and during operation of the backplane, there are a | arge nunber

of +5 v, Basgdgn thesereiphpr rancaeaing o st signalsnigophagireensentiens da3)ddsonent s. | f
the pin uncti onal ,
¢y copiEbREEY (Bl AR 1R PRY ARG tnd EEEUS IR AR DT nal  on
each of ¢drespndingidtivs ¢ircoih €l138) ofzthe dniver caféh €128) ym thie commuunicgod chanoéd (B35, t he
receiver % ard ( 124) to the AND gates ( 157-159) on the inpul se board (
123). le gat es 157-159) nust receive a | ooped back signal on ALL of the

AND Gat e i npqt)cszqo | Sedbrantte diéttcartd823) pldfergily ndludds/citwteythat @nde f uncti oni ng.
[ 0046] A reason for enpl oy;t?%llAND gates is to reduce the nunber of signals

i nput  t ocharsterizedas gdpEeeEy by genpratingfest ignals ce ewabiatethesbgcal Arepot  sj gnal ed
as to wh t all

pi ns andNt&}ra’ g(@%@ﬁpeah{i ggﬁo@é@ﬁ 8{))e atél(fé}rlla’%bhléca)rIzgﬁrﬂ?éb?gl @hl%g?éngglf %h{éo t he AND
gat es ( 1érived &84 (128 kis homglected r Thodrivalcirapt (131)aalsd senda testsignals thresgh the)

operatiopal .. i.e. AND put s hi_ah. 047] An

enbodi rreﬁatCi(%?netvha R@eaﬁlﬁlb#&e% tpgﬁqil&)u?nabeﬁgcew@gﬁg cqq'ﬁes the testing
devi ce dpbgbatk owé ( lan)j whithay 4l derssaeted Yo libadkpahd) Bdsed 6reuhe récsipt aitioby .

For eacheGBR e JENgH S CoRpek SbRTsTing FTERSEBr 01 B ooRbekehonsi v,
Thus, i t(1bg) RKiRxEHOBOOT HiRktiohLandreptrife ;eamﬁ%fmaree&ﬁ)mecsrre%paﬂdﬁ@qm@cessor (

156) fromthe AND gates ( 15/-159) rather than 90 individual inputs. [0048]
Addi t i on%tICDy(l%li;Oﬁb@;ém\rebeald 6123y via thelvomaunigstiopshamnel€k2% A3 comuni cat i ons

c communi cat TS) onaG: 0F Rt AL S pe i RIS A b bane.

Consequeghatayteritddas b @EVd ciRuib OIBRYIfot gidjatingiest s‘ghhrsdee\alumrtmlmm@aiplaﬁm modul e (
150) for communicatin d| rectly with the recejver board to recel ve signals

i ndi cat i Y@erdncipppipgekth eanggcter’ onﬁﬁ Lackplanmioveisk thedlrivgatd123)i50) may be
wred Orcd%é'c?éd.esiﬁﬁsv@ag Eﬂﬁ%ﬁcﬁ{' PR Ao ARONE of HRAAD 1N t PG RIRY BlRRlr there may

be radi o frequency ( comuni cation between the inpulse board ( 123) and
t he r ecetelease ajvonmegted bmgm)VItth fiest shttingidownitheailade servern This dose eifoat] (B2gr t he
ground (GND) pins in the backpl ane chassis so that no external wire is
required. For this purpose, the comuéi cation nodule ( 150) would be an RF
transcei ver and woul d be connected through the connector ( 151 ) to the
ground pins of the backplane, as illustrated in Fig. 5. However, in other
enbodi nents, the comruni cation nodule ( 150) would not require a connection
to the connector ( 151 ), but would conmunication directly, wirelessly or
by wire, with a correspondi ng comruni cati on nodul e on the receiver board,
descri bed below. (0050J Fig. 6 is a nore detailed bl ock diagram of the

i nternal conponents of a



recei ver board or | oopback/term nation card of a backpl ane testing device
according to an enbodi nent of the present invention. As shown in Fig. 6,
.the | oopback card or receiver board ( 124) is very simlar in structure to
the i mpul se board ( 123) descri bed above. The receiver board ( 124) al so
preferably includes a battery ( 148) to provide power. This prevents the
need to supply power to the receiver board ( 124) from an external source
or fromthe battery on the inpulse board. [0051 ] The receiver board ( |24)
al so includes a connector ( 151 ), preferably a cPCl connector, for

et ofeh @3B B AR frhafon sk Mok ahd S 5By B Bl S <1 '
152) . Theseavdawh tRIcBrrbspbhdig bastdck &d (124 Whitd isSdls@RBhifecie@ tOhe bidkplake. €

paral | el -to-series decoders that convert the inconmng signals to serial
si gnal s Bpsgd onthe reqejpt prman-receiny of the dest signalf bpwﬁb@@@gleﬂvg qopggetions c| ock (

155) syn Qi I . r é@"ﬁ hi ssor (
156) nayﬁgFglgt%g@%&bga}%p@h@ntgry ee%'??%‘g‘?ﬁg%ﬂsoﬂg\gm I le);'r @%@Stﬁi%@?y devi ce
( 149; Fregort Hje results bfthe tepttb sl dooraspdndingl @B) circuifa(l 82)i of ¢heajpiveragard @23
programming and test . patter t he processor ( 156). [0052] Based on the
i ncomi ngv‘f‘géetcogﬁnblﬂ’ﬁ?té"?’C‘E’ﬁgem%{'gé)q)ocessor ( 156) | oops signals back to the
i mpul se boar dobygt | THY ERECatd @2 Pr&T8EBly Rcufiéd dnbl bEmbFe ihdidutdre FIt36) Mt

descri bed above, a conmmuni cation nodule (150), wired or wireless, may be

i ncl udedcandeasgsip yigasl tee teckhnigign thatdba teyholibe cueerterpad/opbaskplane hawabesn (- 124)
and the | . , : i O e : i i on nodul e
("150)  ahiyifor WA Gy, Sy pyRiBBRGFHEOD NkERRd (0 ARIIRIEEL 2hove,

al | ow f oindigftorsdh3n)winictt dre prefevably lightenjrtimg debdps (REDsY. Fanexdvapddk pthedifd)s [ 0053]

The m cr ocessor 56). feed..incomng, test signals to test circuitry
(161- 162@8‘%%5%%"85‘“@)%’ (P8 Yqmain Ul $8 180 28;the (515 pf b nnfﬁ%‘ﬁ“,d%é 12 Vol t
test cirpd¢kpladeldduceudshuia 1Hng el fall{ANOhrréspoidingl IEDI{136) mdBihen belltgése t est
circuits correspond to the AND gates ( 157-159; Fig. 5) on the inpul se
board ( indigate igthe gpasatrrief thtesting dls et thatsr failyrehas@gguredgnal s to the inpul se
board as desgphhired Ae at I [T G4 (; 5 t

paral |l el si g(rjllgPis%?t oqggye?ﬁ%gﬁéhfﬁg%@%ggﬁe e&g@t%éﬁgﬂtﬁr& c;%{EJSO) sends
t he si gnthk shreddrivegincitits €130ek32pddscnibed atidve. YThesnif atcREl fuactiopltesh&ilhai ng tested to
t he receiver board 23). escribed..above, . the recej board ( 123)
recei vesp%%‘%ig’ﬁ)g(ﬂé?é“&#eolﬁ%ﬂ (FOTRIPPARg, V5|°“‘(“f5%§ aﬁ%ﬂ ﬁ%‘IHrOB §R* he use
of AND ggbtfinction &lils| Aldefferénd EEDAEBELY wilDe 11 B theR6REspbndig drive cir@fid(131)gnal s to
determ ne the success or failure of the caonpgnents being tested. [0055] The

pr ecedi nlf 20eEWAP pt 9ther Tnelion s 2 ghitdIHT Eld 6oyl be Bt by theeqrregradiag driviescr i be
the invegid®i32) tml this RAY, thdbePRGDEHR 18 dSXRAHE hivé tRfterlifeal I Mlelprdtién .
invention to any precise formdisclosed. Many nodifications and vari ations
are possfobhdsa that| furgiier diggnasisendiénstectiveaation qag be mpropziatelyteken. t he recei ver

board, inst t | I boar d i de .t i ndi cat d | d
ronal the raitidls' of /R SRS ER bY R Yilsh i e phClRe GRS o s
board. Tigy beuayldewcernaevicesths darsih@ieraé tottheddviee @petsror haptest hadidicceddddest has

been initiated and the nature of the test. Wth appropriate ;i)rogramﬂ' ng,
the recef@iedpEar qappls hhBicrtasd1iGianay d¢ ferpiinegras ¢ guid eptabiPPlayndi cat e
success_Qlco)amhé inBichfols936) nla§ &AL a SHARE 0P RIS s ek ittty seRedQar d-

[ 0056] The preferred enbodi nénts were chosen and described’in order to best
i |1 ust r afadure Indicptianaci pl es of the invention and its practical applications.
The precedin cription 4s.intended t nabl e ot her.s skilled in the art
to best util iq(z)e he llg)({rﬁf\l}g’ﬁ%lliybtrl]wisﬁ O\rfllcliﬁ"c tﬁ%% ¢ Wn@ﬁ%@uﬁﬁaﬁv@t h vari ous
modi fi cadeiverdiffeent piirposesli Fardxiraplé, ifthprstingaleliad is designed Bdpecipllyad edt fokt i s

i ntended that the scope_of the invention be defined by the foll ow ng
cl ai ns. thepresence and operability of the pins in a ¢PCI pin connection, the pins of that connection

are grouped into five groups. Consequently, the bank of indicators (136) may include five

separate indicators, for example, LEDs, that correspond to the five groups of pins. If an open
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WHAT IS CLAIMED |IS: A testing device ( 120) for testing a backplane ( 1 O1
), said testing device conprising: an inpulse board (123) conprising a
.connector for connection to said backplane (101), said inpul se board (123)
sending test signals to said backplane (101); a receiver board ( 124)
conprising a connector for connection to said backplane ( 1 O1 ), said
recei ver board ( 124) receiving said test signals; and a communi cati on
channel ( 125, 130) between said receiver board ( 124) and said inpul se
board ( 123) through which said receiver board ( 124) signals to said

I mpul se board (..124 esults .of said test sigpals, 2. The testing device of
1ot m 1, RAsPiet i og B SR e e of el B, GirsrrogloE PURDE ! ces
communi C@t36pm aciivakedD@h \VeR RoséspshdingILHIS B 1R ORIths %2@ opRiforsoTitié tEsBaLi Ver
board (124). 3. The testing device of claiml, erein said communi cation
channel @¢49¢s)is alderiorknewdn which greup REPiBNRS the copnecyor to seanghdor the missigs eevi ce of
claiml, ;whghgidhisal d comuni cation channel (1 125) conprises a signal cable
connecte etween said i nmpul se board ( 123) and said receiver board (I|24).
The testing dEB8le oFigc mianmdle ddtailet block diaggamiof thegntemnali cocipomentsrof 64 36) f or

oo g Bl 3 BB S b PR B
present invention. As shown in Fig. §, the impulse board or driver card (123) includes
connector (151) for connection to a slot of the backplane being tested. The connector (151) is
preferably a cPCI connector.

[0039] The impulse board (123) also includes a microprocessor or micro-controller
(156) for controlling the operation of the impulse board (123) as test signals are generated. A
memory unit (149), preferably an electrically erasable and programmable read only memory
(EEPROM) unit, may also be provided. The memory unit (149) can contain a variety of test
algorithms that can be executed by the microprocessor (156) for different backplanes and
configurations. In this way, the testing device of the present invention can be used in a variety
of environments or can be programmed according to the specific needs of a particular
operator.

[0040] A battery (148) is preferably included to provide power for the testing
device. In this way, the testing device can be moved about and used more flexibly without
concern for maintaining an external power source. This battery (148) may be rechargeable

[0041] To generate the desired test signals, the microprocessor (156) signals a
group of series-to-parallel decoders (154). These decoders (154) take the serial signal from
the microprocessor and decode it into a parallel signal that can be sent in parallel over the
various pins or traces to be tested. As shown in Fig. 5, there may be three such decoders
(154) which correspond to the three drive circuits performing logically different functions as
described above in connection with Fig. 4.

[0042] As each serial signal is converted to a parallel signal, the decoder (154)
feeds the parallel signal to an output buffer (152). The output buffer (152) buffers the signal
until the process of converting from a series signal to a parallel signal is complete. The buffers

(152) then provide the outgoing parallel test signals through the connector (151) and into the
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conprises a plurality of AND gates ( 157, 158, 159) receiving test signals
returned by said receiver board ( 124), said AND gates ( 157, 158, 159)
.outputting an operational signal if all expected test signals are received.
13 7. A nethod of testing a backplane (101), said nethod conprising:
connecting an inpul se board (123) said backplane (101); connecting a

recei ver board (124) to said backplane (101); sending test signals from
said inmpul se board ( 123) to said backplane ( 1 O1 ); receiving said test
signals with said receiver board ( 124); and connunicating results of sai d

test signals. t n tion, channel en

recei ver% hl(e gﬁﬁt&a %Ggﬁr%%‘f‘%eéa%m“%loéﬁﬁ?’af tB%g“r‘fmﬁﬁﬁﬁ (clﬁ sai d
receiver t@gﬁéﬁomraﬁb&nal s to said inmpul se board (123). 8. The nethod of
claim7, wherein said comunicating results conprises wirelessly

(t:)ormunl cati ngl09431d r Asdeseribed mbayggthe sesulfsraf thedest, 28 dptacted bt the recpiveri ( 125)
etween ?&lcrﬁgligyél»e 7 QB@BQck(t&?h ) Vﬁ% d&/ﬁ@‘?ﬂ Yeliba ng TheMn inpht 1€

nmet hod o erein sail ontruni ca conbrls s maki ng
radi o fr eaffie{t33) isrcamsoied $o tha cormector (15 hﬁodecaﬁngjsnmlsk@ thanmpl(lsejbo@dl ). 10.

The et o0 Rl K SO LD ROUELLON 2 LSSkl B o) e (120
A S AT oAWNND s abes A9 7- 39D whib i turd) sightl PheMiropfocédkdr. (A5 6) 0B YHR test results.

[0044]  Ifany of the inputs to one of the AND gates is low, this indicates a failure
of some component being tested. The AND gates (157-159) then send signals to the
microprocessor based on whether all inputs to a particular gate are high. The AND gates
preferably include a +5 Volt AND gate (157), a -12 Volt AND gate (158) and a ground
(GND) AND gate (159). The microprocessor (156) is programmed to correctly interpret
these results and operate a bank of indicators (not shown) accordingly to indicate the results
of the test to the testing device operator.

[0045]  Among the test signals, and during operation of the backplane, there are a
large number of +5 V, -12 V, and GND signals going to and from connected components. If
the pin or trace for carrying any one of these signals is non-functional, it may cause a problem.

Thus, the impulse board (123) will send a signal on each of these "rails," one at a time. The
signal is looped back by the receiver board (124) to the AND gates (157-159) on the impulse
board (123). The gates (157-159) must receive a looped back signal on ALL of the AND
Gate inputs to indicate that the voltage rails/grounds are functioning.

[0046] A reason for employing AND gates is to reduce the number of signals input
to the microprocessor (156). The microprocessor (156) is not signaled as to which pin or
trace may be faulty, but is merely signaled that all pins and traces are testing as operational,
i.e., all the inputs to the AND gates (157-159) are high, or not all pins and traces are testing
operational, i.e., not all the AND gate inputs are high.

[0047] An embodiment of the present invention could be created in which the
testing device determines and reports exactly which pin or trace is faulty. However, the

reason for simplifying is that there are probably 30+ inputs for each voltage/ground. Inputs on



w

EL_f| wgl gb\ W ca] c*a] ca] ca] cal] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca] cal] ca] cal] c
.a] ca] caU] ca] cal] ca] c”a] cal] ca] c”a] ca] c”a] cRa9' | PBQOsz$G N

ztni c”X] U] ca] cal] ca] cal] ca] c”a] calU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca]ca] ca]ca]c”a]calcaljcaljcalca N

I1el *$/$$SS(' /"' z' (()) ++Y++---.2. U \/ 0g00L3S335{vpkf [V]ca] cal] ca]ca]cal]ca
] caU] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] caU] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca
] caU ca] ca 5~6C8D: K: :

?B? @ABBCCBE?EE HHHHHHH| [ LL tnid ZTU|
S ARl taAes SXpPISiyEy AT I e AT R PR T e SR S o Lo o
WANPSST Tidtdr oG58 0fisb Mk dit the AND ghtedas7ie s®irathé@thanoflimdivélal Bglea] cal ca] cal] ca

caj) cal] caj cal| Ca] caU] ca] CcajCcajCajcCcajcCajcCajcalcalcalca]cajcajcalfcajcalc
L] C!’:l] c aU]] c a] [0 48]] A d1tlo]nally], as (lescr}bed ¢]:1b0V]e the]re my}]fbezlnexg]mal lomxlnumgatlonli] Ical

co] cal ool e oy e AT HLC IR OB ARIRTARH PREF LT TP dperBalict) 2 ool

ca] c™a] cetahised that ddesvhdtlctih thk mdmmmmwﬁmpaq)@nﬂbqqmnmpul&blmﬂmw ]1ca] ca]

cal cal cal cal ool cal cal cal cal calcql ) cal cal o cal g salcal cal gl ) o2l cal ol
10%& () - reﬁ‘&%@gnﬁ])snﬁk@?@ &flheQesl rd3Eits. Hhislddmmunication module (150) may be wired
109s109%&' () -1 # 10%& ()- | # 10%& ()- #! 10% ()-

10%\ & (9L\Erqlqsgrasdcsmbeﬂ@bm& “Fl10%y& ()-! F! 10%& ()- Fl10%& ()-!s@

100 () | GO oodlh L efﬁ%% Qﬂ“ﬁ%’&.ﬁgfe@ TR odflpieatis 1O 1)

109 () - bet@edd the) inPRISEIErE)1S0AME e received BOARA (124), LHOIRF (gmmiBichbomeap) -

310060 (JECemkOREE SRHGENG 1% i DockEars Optisgaiet o pgmalygie

1095 10%&refqhirddd FoOHE pintpobd, %elda%u@:aﬁeﬁ rﬁcﬁlh}e[(QS_OF WokldHe%h RE tfahscefvbr ah@%&' () - SF
109& ()-!SF 109& ()-!sF 109%& () -

1008 () Weuldbe gonpedtedithrongh the lconnegtgn/@}g %) to)the groungoping of the bagigplape, as
}_8(?/;1(();/ &gﬁ:)ttra ed f%? 5&5 (l%lgwe f)%g‘ot(lér eﬁ(bo&lm@ﬁtl Hhe comemintcation O ((130)\<vould
109&' () - it réquiehm k@inggtion td @ Wshreptor (1) but. would donBmjnictibr dideQthy, Gvirelessly

0 -1 I 0
109s10% (l)y w1|r'ef Witﬁ' g é%rresponding communication module on the receiver board, described

below.

[0050] Fig. 6 is a more detailed block diagram of the internal components of a
receiver board or loopback/termination card of a backplane testing device according to an
embodiment of the present invention. As shown in Fig. 6, the loopback card or receiver board
(124) is very similar in structure to the impulse board (123) described above. The receiver
board (124) also preferably includes a battery (148) to provide power. This prevents the need
to supply power to the receiver board (124) from an external source or from the battery on the
impulse board.

[0051]  The receiver board (124) also includes a connector (151), preferably a cPCI
connector, for connection to a backplane. Parallel signals from the pins of the backplane
connector are received through the connector (151) by output buffers (152). These buffers
(152) feed the incoming signals to one or more parallel-to-series decoders that convert the
incoming signals to serial signals that are, in turn, input to the microprocessor (156). A clock
(155) synchronizes the operation of the decoders (154). This processor (156) may also have a
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memory device (not shown) like the memory device (149; Fig. 5) on the impulse board (123)
to provide appropriate programming and test patterns for the processor (156).

[0052]  Based on the incoming test signals, the microprocessor (156) loops signals
back to the impulse board that indicate the success or failure of the test. As described above,
a communication module (150), wired or wireless, may be included to supply direct
communication between the receiver board (124) and the impulse board (123). A connection
between the communication module (150) and the connector (151) may be provided to, as
described above, allow for RF communication over the ground pins of the backplane.

[0053]  The microprocessor (156) may feed incoming test signals to test circuitry
(161-162). Preferably, there is a +5 Volt test circuit (151), a -12 Volt test circuit (162) and a
ground (GND) test circuit (163). These test circuits correspond to the AND gates (157-159;
Fig. 5) on the impulse board (123) and provide the loopback of the test signals to the impulse
board as described above.

[0054]  The test circuits (161-163) output parallel signals to an output buffer (160).
The output buffer (160) sends the signals through the connector (151) and the backplane being
tested to the receiver board (123). As described above, the receiver board (123) receives
these signals through an input buffer (153) and, through the use of AND gates, evaluates the
receipt or non-receipt of the test signals to determine the success or failure of the components
being tested.

[0055]  The preceding description has been presented only to illustrate and describe
the invention. It is not intended to be exhaustive or to limit the invention to any precise form
disclosed. Many modifications and variations are possible in light of the above teaching. For
example, the receiver board, instead of the impulse board could include the indicators and
could signal the results of the test without looping signals back to the impulse board. The
impulse board would signal the receiver board that a test has been initiated and the nature of
the test. With appropriate programming, the receiver board can then read the results of the
test and indicate success or failure without feeding signals back to the impulse board.

[0056] The preferred embodiments were chosen and described in order to best
illustrate the principles of the invention and its practical applications. The preceding

description is intended to enable others skilled in the art to best utilize the invention in various

11



10! *1109& ()- “*!1109& ()- " *!109%& ()- !'sl 109%8S& ()-!sl

109KK& () -/ LLpNNPPS}[ <MP1 10" 9!! 109& ()-s!s3S 1096KX& ()-Y s3S 109& ()-Y !s
1096KX& ()-!s 109& ()-s 109& ()- STUUUUUI VMX{\: 10'L 109& ()- L 10% & ()- 10
10 10" 9s109& ()-! 911 109& ()-s! 9!1109%& ()-sMOi[M]z_}[<{\: 10'L 1

109 ()-3!L& 10%g& ()-Z L& 109 ()-Z 'L 10%g& ()- L 109 ()- 'L

10% dl d& ()- z_} ~ _ + 7bcd-\: 10'9 10%"& ()-t!9 10%"& ()-t!9

109%"& ()-t9 10% & ()-t 10

embodiments and with various modifications as are suited to the particular use contemplated.

It is intended that the scope of the invention be defined by the following claims.
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WHAT IS CLAIMED IS:

L. A testing device (120) for testing a backplane (101), said testing device
comprising:

an impulse board (123) comprising a connector for connection to said backplane (101),
said impulse board (123) sending test signals to said backplane (101);

a receiver board (124) comprising a connector for connection to said backplane (101),
said receiver board (124) receiving said test signals; and

a communication channel (125, 130) between said receiver board (124) and said
impulse board (123) through which said receiver board (124) signals to said impulse board
(124) results of said test signals.

2. The testing device of claim 1, wherein said communication channel (125)
comprises a wireless communication link between said impulse board (123) and said receiver
board (124).

3. The testing device of claim 1, wherein said communication channel (130)

comprises said backplane (101).

4. The testing device of claim 1, wherein said communication channel (125)
comprises a signal cable connected between said impulse board (123) and said receiver board

(124).

5. The testing device of claim 1, further comprising an indicator (136) for

indicating results of a test conducted with said test signals.

6. The testing device of claim 1, wherein said impulse board (123) further
comprises a plurality of AND gates (157, 158, 159) receiving test signals returned by said
receiver board (124), said AND gates (157, 158, 159) outputting an operational signal if all

expected test signals are received.
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connecting a receiver board (124) to said backplane (101);
sending test signals from said impulse board (123) to said backplane (101),
receiving said test signals with said receiver board (124); and
communicating results of said test signals through a communication channel (125, 130)
between said receiver board (124) and said impulse board (123) through which said receiver

board (124) signals to said impulse board (123).
8. The method of claim 7, wherein said communicating results comprises
wirelessly communicating said results through a wireless communication link (125) between

said impulse board (123) and said receiver board (124).

9. The method of claim 8, wherein said wirelessly communicating comprises

making radio frequency transmission using pins of said backplane (101).

10.  The method of claim 11, further comprising powering a testing device (120)
comprising said impulse board (123) with at least one battery (148).
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