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1 Hands-free Measurenent Device FIELD OF | NVENTI ON
5 The present invention relates broadly to a device
and nmet hod for probing connections of electronic
conmponents di sposed on a circuit board. BACKGROUND
10 Presently, a probing device is generally used to
probe the pins of conponents, for exanple integrated
circuit packages of the f1alt pack type, disposed on
a multi-layer printed circuit board assenbly (PCBA)
to measure tNgaplRCiddMeasihiibhy brdvigen the pins
when conductlng a design proving test
‘troubl eshooting 15 of the PCBA. The conponents are
typically disposed on the board pads on the outer
surface | ayers on both sides of the PCBA and
FIECONOEMGVENSIdNt Ween t he conponents are routed
through the inner layers to the outer surface |ayers
of the PCBA. Therefore it is generally required to
pr ohfe pheesoMpont elass theadiyte€la devidaard rhetiied Soroprobing
bot h si de f the PCBA.. I n additiaon I S ,necessary
conpBATRIE SERACBE O PE 5 eEshpoAEY! B osed. on
the PCBA while the PCBAis installed in its intended
Riﬁ{. P in the instances where the PCBA is oriented
ortzontally or vertically. However, existing test
equi prent for hol ding and nounting probes, such as

0SGph eggrﬁn@)pg &;nglgs’dekléesw tcﬁéplta?a!igo[lsé@ktbn%robe the plns of

measur enehts o onents
compongntse farekampid mqraﬂeriwraglt pa@@@as ehthg faippek am ﬁl@posed

on & R%)%é}aﬁndtéd C?Fél.ll@ bb&rt 8&kevsty iBEBAY to 'ﬁﬁba@ﬁfeﬂﬂé‘ Blectrical

Rro e pi ns of components di sposed on
sigpls petyagadhe @pnsa_W[J@BAOququFlg@rdQS@WQg@géEﬂ@ troubieshooting

of tﬁé @@HA TRk cBhRALSsRRE WRRIY AR w&mﬂnevfﬁ;aacu P&dd &n tHeouter
a hand-hel d testin The probe

SUrRAR BIETS o BPS SRS F5 AR S g0t @It p e e components

areC PRR&EL tth Mvugih the CiaRée ffyendith gh@i dutef siiffeeC Riypen eﬂtthé PCBA.
be tested eSSI

ate
TheTRIVS d B BWEUIER (1h OB 7 §OBPORTHT GrehE. Sl surface

layers on both sides of the PCBA. In addition, it is necessary {o probe the pins of the

BA

components disposed on the PCBA while the PCBA is installed in its intended
location, in the instances where the PCBA is oriented horizontally or vertically.
However, existing test equipment for holding and mounting probes, such as
oscilloscope probes, is suitable for taking measurements of components dispoéed
on a PCBA that is oriented horizontally as placed on a fable and not a PCBA that is

oriented vertically.

An existing method to probe the pins of components disposed on both sides
of a PCBA in order to measure the electrical signals between the respective pins is
to employ a hand-held testing probe. The probe is manually held in hand to make an
electrical contact with a corresponding pin of the component to be fested. However,
this method may necessitate an increased manpower during testing of different pins
simultaneously where the testing probes have to be hand-held by two or more

persons in order to probe the respective pins safely and reliably.
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si mul t aneously where the testing probes have to be

hand- held by two or nore persons in.order to probe -
“the respective pins safely and reliably. 2 An :
alternative nethod is to salder wires to the pins of

the conponents to be tested. The exposed ends of the
wires are then connected to a test equipnent to

probe the electrical si gnald between the respective

pi ns. However, this would be 5 inpractical as

i ndi vi dual wires are required for soldering to each

of Amealtemapehmethqsi indo soldsewires i@ theapids &8 theheorapanents to be

tesféfd ﬁ'h@sex‘%séch%nﬂlé bf ﬁfee\mreé: %F@ﬁ%%néo% %Eteﬂ B BRst %gui fhent to

tested 1 ncreases, the e anount Wres pres

ProRg e eledddmad W%Q?Wen REPEPCEVR RS tHivever, this would be

img?a&Rhbhs iHdividlal Q\ﬁ@sd@@tr%m@éﬂ fot ggld@ﬁné '&?e&ﬂ:ﬂ 8B tHdUEdriSbnent
the testing _process, thereby di sl odg t he

Ping ShpB esied aF‘ﬁi éﬁwt'?% BMPEROT R dhag ffﬁje’ftW@"lRP”BBférQi‘ a PCBA.

to iﬁ’élﬂé?hsted:ﬂfct‘ét%égoﬂhé  laR@ érﬁ@urﬂ'd’ﬁmﬁ{seprle%rﬂt\@&ﬁ@%?éaté Qonfusmn
eacC

t her, great care has en to ojd the
ThBa8: 359 9, POPSBUMGRY Freaid Sy PE 0o He2p SYBIReie testing
probbﬁ ethyrebs hdisibdging (Ihétddﬁg)dnbﬁtspfrﬁm thACPOBA BOd Yantaging the
chni ci an has. t esent .durin t he

bodH] Epp T S A B R RERIEg R e Pat it lagticerp has
to isolakenitogvoinihe gidssibdily dSsdderegaiwoher mbrey pinexogdtSert thereby
shcg'{-aﬁugl ?tla% %\éﬁsg gAc%ggzl %hé)gkl Ié)J t g%laggl‘éas?gng%e %%és%;]gdunng
thettbstingsd dte PGBAa*Gﬁnesrg ralattveém;tghmll’(yfsdd@emg connections.

abovenenti oned problens. SUMVARY 20 According to a

first aspect of the present invention there is

pr ofi a@eﬂ dhefelpre eexistortoppgidag ac daviee t arshsmethod for probing
corﬁie%ﬁér{soel‘ “eié‘c‘ﬂ%ﬁf&n%}héor%n‘é@%ﬁ;‘és% dh Gl Lifdditt b&‘é}értﬂat seek to

device conprising a Iongltudlnal support

addé?frslﬁfﬂ%sbgnea"fﬁ%? abeyemeptignsd PENIRSMed to respective

opposi ng ends of the support structure for fastening

pport structure 25 to the circuit board; and a

Suhﬂﬁﬁ%? coupled to the support structure for fastening

an external probe to the support structure. The

hol degordiny tdea fing\sepbtief tied ﬁﬁeismet ihertibr th&rePpfdvided a device

t he e.lo t e

forrs?%%ﬁig:&grﬂéc? iRBS 8? IG%EFFPHI FEgRgnents d:spose oncg r{:ﬁ)rg{fl%grd‘ the

device comprising a longitudinal support structure; a pair of clamps coupled to

respective opposing ends of the support structure for fastening the support structure

to the circuit board; and a holder coupled to the support structure for fastening an
external probe fo the support structure. The holder may be moveable relative to the
support structure for contacting the probe to the components mounted on the circuit

board.

The support structure may comprise a mounting portion moveable along the

support structure, and the holder may be coupled to the mounting portion.
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30 The support structure may conprise a nounting
portion noveabl e along the support structure, and

t he hol der may be coupled to the nounting portion. 3
The support structure may conprise a tel escopic
arrangenment of a plurality of sections, and the
nmounting portion may conprise a central section of
the telescopic arrangenent3 5 Each cl anp may

t t —
ol By R ANe S Sl S WReT B hte Alpl 0% ot
of spetigusmapdctheprmoteting maoaten ackusoaiprige corngptraledettionaof the

te@g@bgcgggﬁ é’ﬁwentt he clanp. 10 The plate may have a slot
formed t %reln and the clanmp nmay further conprise a

screMIconfigured to pass through the slot and may be

r ecehMedamy mANSsMBfissSh mechﬁnlgﬁﬁfoﬁﬁﬂjﬂsth%dé( hé@ht cF]f ethe support

adj ust abl y connect the plate to the “clarnp.
strydire @bora e gk dPatbnpri se a pair of el astic

menbers, wherein respective first ends of the

el astic nenbers nmay be coupl ed. to, opposi ng ends of

253%5‘6‘% may (QEHire aaH'GPeeﬁngSEP%(s ‘?"E‘eﬁ%ﬁﬁ@ra gn body of

thecdripi se a connector for attaching the elastic

menber to the probe, whereby a biasing force towards

the circuit board may be exerted on the probe. 20 _

TheTle \piate may rmmpai siet zﬁorpiemir #ardiy, ahdt the slamorﬁay further

ctures coup cla h
Corﬁérrslé % a?/onn r%gs%eé v TR 21'}98 c?g aﬁ?e’%gy RS Begived by
angloeroslali lng16t ma m&ydaadmsmm capinetttbe piats Entheicangnt | on
there is provided a 25 nmethod of testing electronic

conponents on a circuit board using the device as
def Theeddaviget @y ifurgter aspraptise BRIPBF DESGRIPTIMENbERs, TWEerein

resggﬁoépﬁi olds %ﬁﬁ@éiﬁ&ﬁ:‘rﬁeﬂﬁekﬂﬁay BY @BLLL8 tcbe;BAosP@ ends of the

under st ood readi |y apparent to
SURROH StBiciHre leinF |each ejasdic éi'FGEmEPEFro'ﬁﬁY ReMPE$e 8\wicRBesip! for atiaching

theOQS&Ic REMBE: tdPHheVB¥bOfwhereby a biasing force towards the circuit board
may be exerted on the probe.

The device may comprise a plurality of the support structures coupled to the

clamps, each support structure having respective holders coupled thereto.

According to a second aspect of the present invention there is provided a
method of testing electronic components on a circuit board using the device as

defined in the first aspect.
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be betier understood and readily apparent
to one of ordinary skill in the art from the following written description, by way of

example only, and in conjunction with the drawings, in which:
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exanpl e only, and in conjunction wth the draw ngs,
in which: 4 FIGJRE 1 shows a schematic di agram
illustrating a top view of a hands-free neasurenent
'devi ce according to one enbodi nent of the present
invention as attached to a PCBA. 5 FIGURE 2 shows a
schematic diagramillustrating a side view of a
hands-free neasurenent devfice according to the

STOPGARE", gl g R oy P S 1

megpiRMment gleligadaccording rte eonee gglpodiment Qfeﬂﬁﬁcwea@dolndemtg)n as
attdPelihis samgai ment of FIGURE 1 as attached to a PCBA

FI GURE 4 shows a schematic diagramillustrating a

side view of a hands-free measurenent device

accpkslimg 2tsholie &!ﬁ’@%tum % IIFLJSQBB% &siaelxﬁwefaaﬁands-free

test 15 probe, as_ attach e
meaﬁgér,egﬁng)ﬁlgylc%ﬁ\gp?rgmgewt ther_qr@jp@@egt(% FIG\&,{FE)E}{ 1 as attached fo a
PCBAC) -5(d) and 5(e) show a front view, a back view, a
side view and a top view respectively of a G clanp
according to one enbodi ment of the present
| nVEIG-IUl RJIB 3 sHows| ﬁ!ﬁ%&ﬁ({:&)iagrﬁﬁbﬂlustﬁﬁlﬁg -aaidﬂt)orrﬁﬁéwﬁif%) hands-
freg meastn: front i rm IOh S 8’ ng F%% %tach d t
‘?Bba\?i’&m"f“égﬁ&?{”\?%?? griod %FH‘B’8 e i ed 1o
a RgBp according to one enbodi ment of the present
invention. 25 FIGURES 7(a), 7(b) and 7(c) show a
front view, a side view and a top view respectively
of BISURIF dsthebisa sahpaadit diggcamabstaiiingg side veaveof a hands-free

meBRHE ey Pl B TP SR r PGB Ring = e
Probeagst attacher|te §tHGRA ngaraop@gtiwaé@pvigpr@pm vi-ew and a

botton1vieM/respectiver of a hands-free neasurenent

device 100
FIGURES 3(a}, 5(b), 5(c)-5(d) and 5(e) show a front view, a back view, a side

view and a top view respectively of a G clamp according to one embodiment of the

present invention.

FIGURES 6(a), 6(b), 6(c)}-6(d) and 6(e) show a front view, a back view, a side

view and a top view respectively of a probe hoider and a back clamp according to

one embodiment of the present invention.

FIGURES 7(a), 7(b) and 7(c) show a front view, a side view and a fop view
respectively of an adjustable rope stopper according to one embodiment of the

present invention.
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. 5 according to enbodi nents of the present invention,
as attached to a nmulti-layer printed circuit board
assenbly (PCBA) 128 in an operational environnent.
The hands-free neasurenent device 100 of exanple
enbodi nents are designed to hold an external probe
400 as shown in FIGURE 4 such that when in use, the
hands-free measurement devPce 100 is capabl e of

DEqwlmﬁlﬂgzsémngltl on of ‘the probe 400 and 10
providing a relatively stable support for the probe
400 during testing and diagnostic procedures on the

PCBAGHARES The dmansisndw %@hé@ﬂ%t%% lﬁ{?s\fr‘a@lﬁ %Otgp \Mele a side

now be described with reference to S?
VieWa A & PRECMeARY  ESeRttive PLa fiwséaeomﬁaﬁgrwnt 1®wce 100

ac@ﬁ@iﬁ@lte @ﬁthﬁt&té‘f fRNPresEMSindeMdn! &f afachbaBsa l&l;lm Hayer -

ttach te sides of the PCB
Priftgg ROl HEBFE AeRe Rl SREAEE (AT SPesont STidBment. The
harfdiciiedomebairemea iPEvice 0@ oﬂBXei’m;hlé (é)/nbbal?-nerﬁs Ar¥Egned to hold

S N e TR N ———

meaBurehent gevdoy eoeembambléaﬁ adjl]Sm‘I’gEthSIf:dBIt@ﬁ dfitiee pRODR 400 and

[ he 20 oove
orofis £ ifley) G802 SUBAR 2 b MR 00 Rt AR Hfichanosec
Pfoaﬁgfureapatﬂne)ﬁﬁBA ta8/enent when the hands-free
measur enent device 100 is in use. The netal plate

104 conprises a countersunk head screw .210 and a
recTiaﬁhghLﬁl'dﬁ-ﬁﬁeotm%@FWQrﬁ devon dEW emtﬂsnfdmslp@s@&jscribed with

. reférew@é ds FrofiREYRY S, % rhgmjé ﬁ'eﬁfm%ﬁ%réﬁ?érﬂldeglc@t ’RJOIQcAtﬁ)rdmg to

substantially coincid surface
ex3raplA SHeRkpAiMmets @Prﬂﬂﬁ'ée%aacﬂ)%hﬁf Sxlamps 1¢héh%fdnﬁ!! e Aliarhed to

oppid siddsedf BAPdsA st RdsddrotahmbBsurehmeht aQ\ﬁc@ri@oan place.
Correg%ondlrf@% rectangul ar slot (not shown

ByPOTYset arRin Goey dRp: @ ?tPP"F&e%Eh%%? P $r§§%'€ﬁ wheel

200 had fﬁi‘tl'ﬁléadﬂdﬁécﬁe\lloszt rt B uﬁaﬁieadﬁﬁtal%?at? Hb@éB%%posed in the
SNOW enl ar \'/ e cl

arop SaTNEET P BUBEFE BRBRANNRST the o G 10 bagtere the

graGve | 1d3pactd hscd gpidesLssanins thd uadl fiaet 104 ag@ngharqs rcdational
main_bo 0 ,102. .a groove section 103 . a rect

mofBi B8, 8 by e et FrBell dfibeotttt indh LS  TiRIBeR piate

104 @2ripnis¢h e gmmareum@fnead wrew s2te anth exe re @80y ukart Hot 208 with

rou%g aéﬁo%nglségéecﬁntg rds I;r ?&g’g&ai%{r%?{iﬁch%f m&r 2"&%8' . plate 104

e end sur
sub;@argw!ly gglzmdmg with the top surface of the main body 102 of the G clamp

101. The countersunk head screw 210 is fitted through the siot 208 and a
correéponding rectangular slot (not shown) on the main body 102 of the G clamp
101 to securely fasten the metal plate 104 to the G clamp 101. FIGURES 5(a)-5(e)
show enlarged plan views of the G clamp 101 according to example embodiments,
in which each G clamp 101 comprises consiituent features such as a main body
102, a groove section 103, a rectangular slot 500 disposed across the width of the
main body 102 in the groove 103, a pressure whesl 200 with serrations 201 and a
threaded screw 202 with a rubber pad 206 on the end surface of the threaded screw
202.
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6 |In exanpl e enbodi nEnts, the hands-free neasurenent
devi ce 100 further conprises a telescopic bar 108
with multiple sections. The substantially centra
section 109 of the telescopic bar 108 is used to
support a probe holder 110 via a back clanmp 112
attached to the central section 109 of the tel escopic
bar 108. An 5 elastic rope 814 is. attached at each

ext Be&aWpEé) | n‘&d%il &18]1@5&%‘)5 c{g.aﬁeelg'%‘a Gide }OD further

elastlc rop € Secure ab e
conpbraee a_oalebgomc (blalr pl 080@ith Imultipie asgsfienss rr'ﬂmj istestastjally heentral

sec%ﬁsl‘o'gcofrtF?Q?ée&éoéécabéra‘ftﬁéj% ﬁéeo‘ fies %%H%de%sh&&e#% via a

esco are further con
baak tiamantiZagittached shdpe gepirabrection J09 168 the itelesampic bar 108. An

elaéﬁy M%E EEPES éﬂ@&eﬂ é%l%%%ﬁ %xﬂ%r%utﬁ' bPPR%ERsSpid BSr 1 (ﬁaa'imh%fe each

probe clip 10 hands-free neasure

nt
elaaecvrqpé b a@%@qd t%cﬂaﬁhlaé;’wtq% magiah pigta 3841y 2 clip 106. In

exathé adfbodi BehS, 1D e‘i&t:é UBpty 1hheatel-hst i e p&&reﬂrﬁff’eso bf the
store excess |length of the elastic ropes 114 wh

"e'etsﬁ%P'gtbéF Ag% arefrier spnngeied (3 pukptarially & %W@éo‘@e clip 116
via i0b agjusthbie @bedibppers i 08 Wisb6S2d B the ReakD? the probe clip 116. The

respectivel I n exanp odi nents, the probe _
e e girinet ey OF AR e b asss W SHIG Baed storage
reehtd © hppippeetisticadpéhat4 bhetopy eesh tdrdet oﬂﬁne]é!@stic ropes
beta %§I|nder Oﬁsz Oﬁhf (fha es d Si z ék tie
e | r e :
| B HIBIE NSRS 12V 1fES 8RR %B‘é 55N '8{7 or and
clodivéise tnetionfl 32 respeatickharie exaige efmbpdimgatshieqmebe hoider 110 as

sndfl B4 8 0 ARl il B BokHoisr
11@Oag rbenaicglindsy or mothqag shapad and sigaestlh example embodiments, the

elagﬁ@foﬁaé %h%{a'v MR 2 @nd Qr‘?&s Sreorﬁwaag 'olf ha!&r@thgfaﬂg material.

al so e use 20 The attachnent rati on -

This fmetgaahalians. feceiastia sopasbit tacwetd WD0 25 doras Ky orginal
leng:, mﬁemﬁgiéﬁﬁgrhﬁlat"\élaéﬁc%ﬁa‘fa%rﬁﬁ &5 ikR&Hh W thbkse of skill in

reference to -4. For ease of illustration,
theiHd@halFaPPAseaf performing testing and di agnostic

procedures wll be descrlbed by way of exanpl e,

usi robe such as 8% 0 400 in FI GURE 4

por 1105 AHBETST: AT sbgHiTe o Lo BTG 185 IeREReT gt deics 100
acdonding @t edamprec @Mboﬁ&ﬁe&ﬁg&ml&ﬁmﬂi B@Qiﬁ&nl@ébl twith tréference to

C of the PCBA,128 OS

FREECR A S st OhUIHAIHS. 1o SPRBLGL BB fgtng and
diagfdstic nodeelures will be described, by way of example, using a probe such as the
probe 400 in FIGURE 4 to perform test on the connection pins e.g. 124 of the
integrated circuit package 122 disposed on the top surface 126 of the PCBA 128. I
should be appreciated that the hands-free measurement device 100 can be
attached to the PCBA 128 for performing testing and diagnostic procedures via the
probe 400 on other integrated circuit packages disposed on the PCBA 128, for
example the integrated circuit package 130 disposed on the top surface 126 and the
integrated circuit package 212 disposed on the boitom surface 214 of the PCBA
128.
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attached to the PCBA 128 for perform ng testing and

di agnostic procedures via the probe 400 on other

integrated circuit packages di sposed on the PCBA 128,

for 30 exanple the integrated circuit package 130

di sposed on the top surface 126 and the integrated

circuit package 212 di sposed on the bottom surface

214 of the PCBA 128. 7 I n/ exanpl e enbodi nents, the

G cI h -

the g onglq}gél ha ni%(r%tgctggq% %gmi‘% %@%’Ael C?%hé&%%gﬁel EEBA 128
suahiuibat taatlmmtbympmm bithe tejesdopic MBAISE 8ubsTardiatly sartieldo the
PCEAOfQ Ridpah L2 rﬁ‘%hc% F’%\M ﬁgﬁ%?ﬁ)%b%l Qéoiéco§alj 08 EE adjustable

adj ust abFe ther eb e probe
thepaby relowinenihg cirolg 14 0 thenajse ipsorer gontaghiwigh theneing e.g. 124 of the

mté Led’ ated Séd‘k%ﬁét‘tﬂa%a&et%s@@d typhilgea f@ﬁé %%m@lnrn% Bloviding

e same tife providing ficient clearance between
SUff"H@ntt elFe06pi thﬂﬁ?n 1o 'glgacemie brariGSuand ribegiadpey integrated

© circduitRidkdgRasiees onithoPeEh o8 t he PCBA 128. In order

to secure the hands-free neasurenent device 100, the
G clanps 10 101 are positioned at either end of the
PCBA drd8r &s sstipurthé mahb&HRE meastiiémet @56dd 008G clamps

10f Rk Pofuc oL 28k "Sd B B 2E A T GUER 2 e

pret@@eviibeds t200 ambben Msd A06a aefockivize mbfbrs XiBasied At the

‘orke 1588580550515 08, F198984 05 B P 354 e 200 o

thehanddsifaces oﬁmaSbmedemsc@emim drifage papt| ai dfee botldin §hﬁad§ 214
e
of i Pt Ve RS idly Bplfhe BefleuddheBloenBRE0 6o idpoe
by the length of the slot 208. The countersunk head
scr fiqs t il S d d
R L A e s
distpned relativel &z iepel qihelt ameetesniner byt His lengthaefethef slgip208. The

coldriirsmie hadPscka 2A0ds e P(ftgﬂeﬁ% ¥ M%r&é&erﬁﬂﬁé@&%bé@@ lposen

of the PCBA 128 relative to forward extremty of

they pruinfrspnk Bead %C@W‘!Qaé’wb%bwed@%%%ancq plgthe top surface of

theCQWMAH S0 l@nd@ﬁﬁrcﬁﬁglﬁ\m@ﬂ& étﬁfafc@t%eé* th8 FCBRA2BGelative to
to that of the first

thel PREHt SN hiid G BYars (e SRS tian CsiHimirec e foiersunk

he&C s@awZ2H0 it cotatellinel %oond predetermined motion opposite to that of the

first predetermined motion to tighten the countersunk head screw 210 to securely
attach the metal plate 104 to the G clamp 101. Accordingly, the desired distance of
the telescopic bar 108 from the PCBA 128 can be established.

Each pressure wheel 200 is typically a circular gear with serrations 201 along
the circumference. The purpose of the design of the pressure wheels 200 is to
prevent loosening of the G clamps 101 from the PCBA 128 before the probe 400 is
removed from the PCBA 128. This helps to prevent damage to the PCBA 128 and/or
the probe 400. When the probe 400 is in contact with the PCBA 128, one end of the ‘
adjustable metal plates 104 contacts with the serrations 201 of the pressure wheels

200, thereby preventing the pressure wheeis 200 from turning.
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attach the netal plate 104 to the G clanp 101.
Accordingly, the desired distance of 25 the

tel escopic bar 108 fromthe PCBA 128 can be '
establ i shed. Each pressure wheel 200 is typically a
circular gear with serrations 201 along the
circunference. The purpose of the design of the
pressure wheel s 200 is to ®revent Ioosenrng of the G

54 18 1951 108 SCER 430P9RRLE-H0psB 806 9 08 of e

haniminer measuieonePCBAavite 8 O@rid/e;qampﬂch en'rbpdmnd@mnthwle rprobe 400

' therrhig &?&pﬂﬂré% e iaﬁgﬁﬁ‘@t?’ﬁ thIIrJ‘ tpes 15&@@1’ 31§ at@rgﬁe(% to the

ust e net al 4 cont act

- centrab sefétrqnaﬂ?%ﬁfsghzd@leémnm gapil icugwdwr?@ér securEOthe probe 400 in

plab& eﬁ?@}ﬁrdﬂeel\{cﬂﬂér‘ b hhe aofe?aiﬁllé&est%geérﬁa #PRoibi "R probe 400 in

t ur ni ng The probe

ords] 5 PEN(dect 9o H¥=Dh 338 HPBBE 18 FYs¥er sk phthe probe 400 from

slippatds fheerecBR A28 BERMY ndBhisiag HOpbdEiEtRABPSnage to the PCBA
12grrbodr nments with the probe 40% Een |?r$§erted hr ough

he aperture 111 of the probe holder 110 attached to
the central section 109 of the telescopic bar 108 to

be 40 5
Do) EGURES WO bhivw Erfhafed Bnflevs Bt 3% brokg et 10 and
thepbadie cb i112 acabeding cxop_embo?m@tsr of ahé vg:glca)yer?t iatdrtion. With
: t he . e . rom
rorSHRBO TS HEUNER SR LA Sl ¢ %rsaﬁﬁtaﬁf'%f?fnr'g%% §42% clamp 112
comppissisba | hack dbmgahage 606, EneaPSBhe A28 and Ogridl GUREESions 604

drsﬁ&ﬁagge ?t( %b(?? glif?%éﬂ%a@}(é?v%}g ade%V@eagg%ﬂp\gaﬁ)%%? of the circular

baginelaaieneia dn die idnseppesiten as Wewrmmlf IGMRERS( cr dhe benks elamp
hoérpedfd %U&?s% cﬁ{e‘a) toaie& fHebackt @I UJPﬁzlt o 'e%kulnél '(\SJ&%Hltﬁé probe

nmpri ses a

holaﬁreﬂ ifbe@d éimez ba%r c'gmpp1 1 ata a§a‘%§r¢§ tedtre cantsE sestiom 109 of the

telée}ébﬁrb%%r hab I(Mc;rmw K whbrgb%rmelp%tﬂlsm dolaegrr nAe 'E:eM‘ﬁ‘ér section
of the circ back cIarBrJ the'c ose'

10%5‘53"'?@(9? HE @%\me Pﬁcﬁ:ﬂ@mﬁé‘%’(‘c@ 0 q%b%géke@pgﬁ-ﬁecurely lock
oniBopl EEHral ScOi 1 0D Edhé Geles&dpid bar B@skFGBRE 1)14n order to

5 O 0 S LB S0 AR
‘opehiepositiineis CRIGIURED &(d) 1 08th( FeféSeREs 19 FWBBREW(eI hBe probe holder
R R N TN TR (AT 17
to securely | ock

in exarnpie embodiments, the probe holder 110, the back clamp 112, the
back clamp hook 600 and the grip protrusions 602 are designed with the dimensions
as shown in FIGURES 6(a)-6(e). It shouid be appreciated that other dimensions may
be used for the designs of these features. in example embodiments, the probe
holder 110 is made from polyoxymethylene material, also referred to as Delrin, due to
the ease of machining of the material. Other similar materials suitable for machining

and mouiding as known io these of skill in the art may also be used.

In example embodiments and with reference to FIGURES 1, 2 and 4, the
user can control the movement of the central section 109 of the telescopic bar 108
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20 onto the central section 109 of the tel escopic bar
108 (FIGURE 1). In order to release the back clanmp
112, the back clanp hook 600 is unfastened as shown
inthe “open' positionin FIGURE 6(d). Wth
reference to FIGURE 6(e), the probe holder 110
conprises an aperture 111 through which a test probe
can be ‘positioned. 25 In ex&npl e enbodi nents, the .

anglEl Aty 1 05 BRI R Db Ve o

elegificdl contactivite e desredasn stpiR4i BuimMGURES| Btragnrtttidhe position

of thé p?ggéuh?boglg{\ﬁm Eﬂp@ﬁcﬁﬁai ofochg Ieéyogﬁrb%rq%ﬁ {ﬁgyre[naining _

used ‘the desrgns of ese eatu I'n"exa
secinh® @nnieeth ssidesh ef maaﬁentraiosayéan 108 ¢fsthﬁrafé@smmmbar 108 can

ext@rq% VPSR gg&rgﬁﬁﬁr hen ‘?11163S %oél%r? IoF Gk ;p‘P %2400 has been

rin, due to 30 thé ease of machi ning
detaipiped. aﬁpp*’@rﬁ’éﬁ tefisign gan bapevidgd do e @&B?@’Vﬁcﬂ*ai"flc ropes 114

attémealtel tA8 e@eﬁmr@éubﬂth@gte@%c!sﬁemrt@st W&ﬁgéﬁm@ Ighel |ad]d§table
he art rméaso be use npl e enbodi nents and
n

fopw APRSE & feecqrtswht@@@“i of éh%ﬁ&FSHC repRs Tld @ndesgeure the
ela§t€d1bb§é 11hat m\t@g&b @&11 *ct)egfsdri"l erhggaﬂﬁgaloaaﬁ@btoefgfl&allsﬁ)zo can be
ar e.pro er I N
rotgiPg i Pe G AR e Oy 13 Brvoanes 0B S 87 e R faRes 114
or ﬂd‘ﬂate&liﬁ(ﬂ?]é Iclb&kwﬁénhaﬁtdn WM fo ﬁﬁteemSﬂhéedngﬂh rofehg. el‘atijsﬁé ropes
ri t e just e si.t,ion t robe .
11405 R " (RS BT i P8BS eibeic s I BoRBlsipg the
probe Sipideha10 eatmbe icngtroleeidbiatinst the rbmttlbnsxf thesprobe #0@ across the

ienét%”&f @L-. 208ehled B‘g trﬁee %%gﬁ'tﬁe %’BALQ% Ak E% dhe G

CO rac? accor t he rtiron
clampe 161 obeadtﬂionhaw teoeion i elueeehsmempeaﬁp# wplyaa eslatively small

foréeefbsir@qaljﬁ@ <9i a%@éﬂgﬁ%dtﬁ fhlaeeigﬁﬁp %Eé WQ49\L§S‘§d'jL%tabie rope

ropes to the extremti
stopreresidép Fblsﬁaicelmlaﬁ/ﬂ@n@age i¥§P {118 tadpigsthatirebe #Qpselatively

firnity QRRRESHh 48sifed H8RTER cohR: WRR algh, & g 11h8 t& b@%éét&d
ropes 114 and secure the elastic ropes 114 at the

desired tension. The spring | oaded storage reels 120
canFie s rredyatrey dna ﬁ(ta)esmm ttreCHr &1 Kidve Qh@@tde%\ﬂﬁ%%dttﬁe top

VieNGERDSRIVER PhBRcRIERAP S IRL ROPPTINTS StactistetRstoe, Fands-free
meb&ﬂ@tﬁénoﬁe\hb@ 160 a&bdardlﬁgqﬂ@(arribléembﬁdih‘lﬁn% ¥ang, adilistable rope
stofo T PEPT9%8 = BrobBURdr dob WAL SRBES SN P obaiigh the
elaaﬂt} tmie i‘macplmsplam oa caking he2pwih end@feriaice GO4 thivdigh which the
ela %pfz 4h E‘?gﬁmégiﬁ AR geéfpmqg q’Og %ttacl}t tlodaeg!angar ﬁg& wall
of the casing 702. As the push button 700 is extended in the outward direction 708,
aided by the spring 708, the elastic rope 114 through the aperture 704 will be iocked
against the casing 702. This prevents any movement of the elastic rope 11'4 and the
tension provided in the elastic rope 114 can assist the probe holder 110 and the
probe clip 116 1o hold the probe 400. As the push button 700 is pushed in the inward
direction 710 against the pressure of the spring 706, the elastic rope 114 through
the apertures 701, 704 will be able to move freely. Hence, by operating the push
button 700 of the adjustable rope stopper 118 to lock or release the elastic ropes
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15 clanmps 101. In addition, the tension in the

el astic ropes 114 apply a relatively small force to
the probe clip 116 attached to the elastic ropes 114
via adjustable rope stoppers 118. This force assists
the probe clip 116 to hold the probe 400 relatively
firmy against the desired electrical contact with a
pin, e.g. 124 to be tested.1®0 FI GURES 7(a), 7(b) and

4L SNk B LR e LOE o8 A, Yh B e Yhcopriate

iewr ectlve Justable Tope’s o pper
terﬁtomat@ rlmlelta@th ope Haﬂdrs orciee@ semla@w helnléhe poidoei 409. 100
according to exanpl e enbodi nents. The adjustable rope
stogg 118 conprises a push button 700 with an
apef beirandg reenh maagHrampRE hdeviee ascersiinge te gabadimentgnof the

pre}%@ﬁﬁmvaqt@asﬂanq)ra\ﬁae fr&b@ﬁolé@r%ép'éb% QbR MMt&fbf the

elastic ro 14 can simlarly pass and

pr@ﬁr%ﬁ*d”%@'“gt% Hah 05%980‘5 o4 the &FOQ%%L!("\SEH‘P te?é'ﬂgtﬁﬁ‘é diagnostic

progagirag. VWha%-ﬁ'&En@éfa‘lﬁmm@nﬁ Q@vzc?é)@ad ﬁol@ﬁnecﬁ&:glggd:dbet p8be or
rin

rd direction, 708,

othg le8E PROED JE 15 PPl e F S aetiie GERTThors, ti haincsfree
meagarieatbnt ai@?ucésdf é)lfwnpﬂ@&-:lnﬂgad?rﬁéntz‘rdunzalw“ewh%er_aﬁyeratlng the

nmovenent of the iC ro nd t t ensi on. .
e i ke A bfiterte R e nfigficenniediin Slfe arSisieBiayeasiy
duftiryg ttherteihg aandiiagres8Opmcetaeesl ip 116 to hold the

probe 400. As the push button 700 is pushed in the

inward direction 710 against the pressure of the

s pr Exgmiie mbdaimehtsstancaliopptive liiehdsfineeugbasurémreent device to be

att 'EittH %%)Q élraaﬁgﬁ%wtah-lgs %R) Fgau%lfé %g 8? {r\%ef—l’%lBA This allows

theaésqngﬁv@bafeam@p@f &mﬁeple%opm bap doswkisivg thel emhe bhider to be
d:s?bé’eﬁ é&sfémg@l aé}auéi%é thd ﬂaﬁgﬂhegsg&é?.nea bwiﬁe s&.@aﬁéﬂ SiddsOB8which

can be adj usted TOVI propri at

they @ riareRp 216 ATHENEA a%prq?erf@ﬁéhqqae .aﬁa@ﬁsietp the pma}mgr of the

de1&d dinihgodiiicied 40Gny T(Hh%irgénﬁ’c%]tfdneSn NRaSHEBAE HuAEMI G, the
accordlng t o enbodi nment present invention

distange Heine EP%@%F%HG@&B@BW& adiysiabla Higreyealiowing
thepp®ibki 0 Nmake bhg;er mé&i@chamdnﬂbpw.tﬂltﬁ@ p%msSbﬁbAeecéﬁﬁwﬁts for
the testin nost |
exgIPgE dePEASH S Ao db BRoaSer SRt bk ReeiRe Providing
suﬂ'l-ledt claaraace Iblemempt‘hep@akmom baptandrthe esimpguhehSdisposed on
place at. the de osition, Furthernore, . .
the Eb@ﬁé sto,f l:rnegcé'luserere tg%u I)(grr,}g)i qad%g@e%§ %‘i m}" guredn%r %oidlng
exterrta?_d)@m’c@m mecamraj_alleoambchnbmesbrpropde akersajjlityhie tk!ihg able to be

45 Qb I osi tion
us%f\w hel ik ongéha‘r%ee?g:‘teﬁ c{l@&éﬁ & ﬁ%etzaﬂg pr% @gpp‘?lggta&

The probe holder in the hands-free measurement device according to
example embodiments has a relatively strong grip to hold the probe in order to
provide a stable support and prevent the tip of the probe from slipping during the
testing and diagnostic procedures. This minimises the possibility of damage to the
probe, the PCBA and the components disposed on the PCBA. In addition, the
elastic ropes attached to the exfremities of the telescopic bar, when under appilied
tension, can apply a relatively small force to the probe ciip attached to the elastic
ropes via the adjustable rope stoppers. This force assists the probe clip to hold the
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during the testing and di agnostic procedures. Exanple

enbodi nents can all ow t he hands-free neasurenent

device to be attached to a PCBA via the G clanps on
~any parallel sides of the PCBA. This allows 15 the

| ongi tudi nal axis of the tel escopic bar conpr13|ng

the probe hol der to be disposed substantially :

parallel to the length as dé&fined by the parallel .

R Gy SRS PR P ML R0 4R Ger o e
testhsly ce and positioned at any desired position on the
PCBA. Furthernore, the distance between the PCBA and
the_tel escopic bar is adjustable thereby allow ng 20
t heThg seiustablerigesqapispbar vith dnvitielgl sesipisaccawing tohaxample

emBbéitnes &Jl'ﬁpr‘féég@&ﬁﬁrta? sedt®h to %ﬁﬁﬁm el L5 H@H@rq/vhtch when in
circuit packages be tested while at the sane

usg Fpldsd ﬁ@obesfmaf relatiyAly Temediia 166 BRI StaHens of e telescopic
ball &befeAPIEd BAENIRBH HoliesidesBPMetichtrdl $20858 APhe dehfal section
¢ (%3% Also because the e;gnﬁﬁgienbodlngnts are
of thgipiegerRia PROFORBIHNG e Brive®r gt BI5¥S PR&emRINiY gections
on ebtbmoﬁdiegﬁédsﬁtﬁ% ﬂgﬂtﬁi@%oﬂcﬁf &t dz;lﬂar‘n’df ahd) cH&e a@cﬂirﬁn@l? 'b!ﬂs allows
Wt ere robe e
therﬂ,rslg? ﬁ) b%ﬁgr‘l?tggtlrﬁ BHS'P %gcrs?%ﬁ‘&qﬂ'g‘.? ﬂ:gfna ﬁm% ﬂEtheQelescoplc bar.
Thadedibiity oe adjpatng dre positkay iof ehapearedalsg éll@wsemal"ﬁdselbmty of

pe RS T 0195, Bk R UEHIod HUENE ol Slohhe! g
frorpjr%l\,‘bﬂdes betheiigegfatacharcpit phekdgesm sl i ppi ng during the

30 testing and di agnostic procedures. This mnimses

the possibility of damage to the probe, the PCBA and

t heFebmymeesnttbe ¢xeppieembadirmeatsPOBA. be nserdtti pérfmm tebting or
dlagh@s“tfc' drodREss G f-’@@%ﬁﬁstﬁ@e& \ﬂrﬁh[ )ﬂI)é @(5@1 binEst RE Pt(ﬁﬁ\ is intended

el escopi ¢c_bar, when un tensi on,

foraplgnge.athee PEBAV I8 {ois FRauires! ch'ée t%‘sﬂsﬁ@’nbieébféo"el ﬁhg equipment,

.the?éﬁy&ﬁhﬂﬂistr@ thé %o@é@ﬁ%y & dahRRRSIo\thé PORA @Qirk';s&@ﬁgs@mbimg re-

e stop orce assists the probe clip t
asseaiting el TENSisr et PREA abas andeiecgsmpugement device of
ex@h;ﬁétémﬁﬁitméﬁ&t &6t aWot be attiedto LhECBAMABRNEohSoits are

mog@ od}]%otgép% Ja#ﬁ&alg{;géxgﬁg] Sgéﬁé%g@\gh%% ggajltﬁslt%ny surface

dum(g’r]tha MIng mwiaﬂnost&ﬁbrmdbmsswﬂlpqué Héﬁﬂsm’e@bmeasurement
n in

dewc? qﬁe S%Tq{/)o??r}t?n osed e su%cgloﬁgp % @Eﬁkﬁggaﬁﬁeftfﬁﬁt will not
beﬁehege@plc

Additional hands-free measurement devices of example embodiments can be

~attached to a PCBA to perform testing and diagnostic procedures simultaneously on

different pins of a component or different components disposed on the same surface
of the PCBA regardiess of the positions of the components. Additional hands-free
measurement devices of example embodiments can also be attached to both sides
of a PCBA to perform testing and diagnostic procedures simultaneously on
components disposed on either surface of the PCBA. in alternate embodiments, a
plurality of telescopic bars can be attached to the hands-free measurement device

to perform testing and diagnostic procadures simultaneously on different pins of a
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bar are distributed evenly on both sides of the
central section. As the central section of the

t el escopi ¢ bar conprising the probe holder is noved,
‘the remai ning secti-ons on both sides of the centra
section can extend and contract accordingly. This
allows 10 the probe to be adjusted in position across
t he Iongitudinal axi s of thgitelescopic bar. The

cormla r+ Eﬁ‘fe ongg%a?@s og&?i 'gﬁbr %é& gg%ﬁeess of the

so al Ity
POSI’fdﬂnSe&fdhplC@mnﬁnégfisafédh@fm!@a,l mapadkf@g@s‘le}w Iprpbpasnsay also be

useikt |ﬁn@bﬂjgnctfd'no rﬂnﬁ'{ lihd $af8s: fr@é %sk%ﬁ% g@&icé:' b€ Llé)!::lmpie

BaC ages. Furthernore, the exa I ment
em

ed'[@@éﬁ W%@V‘F‘dﬁﬁﬁ'ﬁ%@"ﬂq ﬁ@gmsﬂcmrg@%@ﬁ d hisr @Jw&mre and
e &Q?%Mbﬁ reBf pits tah iteioe SHrR SR RbItdHR8uE-BA i s
Sa|ﬁ¥en ed ik ﬁ%e ﬁl&j§E§A| S not requ?rgﬁ to be
di sassenbl ed fromthe equi prent, thereby m nim sing

t heit pais b t&ﬁp'réclét&f byl Baok GkillE® iP#RAal UhdtNimerous variations

i sass, re- assenb r transfer of the
anqhiRoTona iRy, 5 BBCRIAIs Biesant HROTBR 251 STy nRdlas seecifc
embodidghtsBMmthBUC aépeﬁ'hlsgD frbm &fet gtitest scdpa d?@Bé\ anéﬁt’ 6h as broadly

o ERPCBR F et FBPo) BT A NOEOuhy© B PRRRsStl phipspect t

be tihgraties andgotaestrictivagnosti ¢ procedures with the
hands-free neasurenent device, the conponents
di sposed on the surface of the PCBA not under test
wi Il not be damaged. 25 Additional hands-free
nmeasur enent devi ces of exanpl e enbodi nents can be
attached to a PCBA to performtesting and di agnostic
procedures sinultaneously on different pins of a
conponent or different conponents di sposed on the
same surface of the PCBA regardl ess of the positions
of the conponents. Additional hands-free 30
measur enent devi ces of exanpl e enbodi nents can al so
‘be attached to both sides of a PCBA to perform
testing and di agnostic procedures simultaneously on
conmponents di sposed on either surface of the PCBA. In
alternate enbodi nents, a plurality of tel escopic
bars can be attached to the hands-free neasurenent
device to performtesting and diagnostic procedures
si mul taneously on different pins of a 12
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conmponent or different conponents disposed on the
PCBA regardl ess of the positions of the conponents.
Furt hernore, nmanual hand-hel d probes nay al so be
used in conjunction with the hands-free neasurenent
devi ce of exanple enbodinments to performtesting and
diragnostic procedures. This all.ows secure and 5 safe
probi ng of conponent pins at3nultiple |ocations
CL;{LﬁFI taneously. It will be appreciated by a person
skilTled in the art that nunmerous vari-ations and/or
nodi fi cati ons may be nade to the present invention as
sho [ ikl [ j .t 1
o R o BRI R oM Ror SRR AR on
cirquit kpsed the devicerpemprieR@&nt enbodi ments are, therefore,
t 0 BerRR0ShIdBBokBiratiurd: €Spects to be illustrative
and not restrictive. 13 CLAIMS 1. A device for
pr oBiPAY °f 6RAWEISCHREAIP reIPSElYOPRROSEGRIIRE the Hinpedsiycture

for @sténing tHeCdliphboR @8 UBturd f6ahe @HEGEoERIPAASI Ng: S a

 ongi tudi nal support structure; a pair of clanps
cou%lhé’g’de\r&oi*%'§aégtt*i‘%é“6%“b§'i U nf&’E fasfening 28 pal probe to
thesduppottetractufedr fasteni ng the support structure to the

circuit . bpard; and a hgl.der coupled to the s rt .

st r (PRSP R P R P SYPRREETLEIL ft contacting
thesprpp® td thetaomponerts Mdundybore the ditvaithokder i s noveabl e

relative to the support structure for contacting the

probe to the conponents nounted on the circuit board.

2. Ihehagldevicracsrdinditngiainn 1c vdiemeid thevheppirnsttivéure comprises

AR oL, OORE 33 TEHA P e e

to the re@iipa@ortidb- t o t he nmounting portion. 3. The device
according to claim 2, wherein the support structure
conprises a telescopic arrangenent of a plurality of
secti B‘F%?e‘é% aggrading e claig % TRR the; swpRdriseigIciure comprises

a RRREbFL SPsideritrfoft Repilighifs 6P RictticHs, AMIE MR moudBng portion

comprises a central section of the telescopic arrangement.

4. The device according to any one of the preceding claims, wherein each
clamp comprises a mechanism for adjusting a height of the support structure above

the circuit board.

5 The device according to claim 4, wherein each clamp comprises a plate

adjustably connected to a main body of the clamp.

6. The device as claimed in claim 5, wherein the plate has a slot formed
therein, and the clamp further comprises a screw configured to pass through the slot
and to be received by another slot in the main body to adjustably connect the plate
to the clamp.

7. The device according to any one of the preceding claims, further

comprising a pair of elastic members, wherein respective first ends of the elastic
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4. The device according to any one of the preceding
clains, wherein each «clanp conprises a nechanismfor
adj usting a height of the support structure above
the circuit board. 25 5 The device according to claim
4, wherein each clanp conprises a plate adjustably
connected to a main body of the clanp. 6. The device
as clained in claim5, wher#n the plate has a sl ot
. | .
menfleh are LIS T oPSd rf Ml YRS MRl S5 oo etastc
mepwer saireds By canoedier fayl atadhing: e afistic bozhgberoto the probe,
wh@by S Ao FREDEarbd el bob e @MBd of thd Bbpe.
evice according to any one of the precedi ng clains,
further conprising a pair of elastic nenbers,
wheg er R He9IBE GckyRiirdd tbng i dtfthd MRelBRY LiSimké comprising a
nenbers are coupl ed to opposing ends of the support
plugglify, f i SUPRPE SFHCETSSs EPUPIedritiles clapiRsy iegel sypport structure
haifg RRpketivel blderé Eaghied thdrbR. el asti c menber to the
probe, whereby a biasing force towards the circuit
board can be exerted on the probe. 5 9. The device

accop.di mgethed aﬂflkestiﬁg_dlﬁctﬁo;i% (ﬁd’rﬁﬁcﬁ@h RJorE kadifdBit board using the
conprisi.ng, a urality of the support structures

o iR Bt 14 7 it At Puer e RRRY "ot r vt ur e havi ng
respective hol ders coupled thereto. 10. A nethod of
testing electronic conponents on a circuit board

using the 10 device according to any one of the
precedi ng cl ai ns.



