QUI CK ATTACH RELEASE ADAPTER MECHANI SM Background of the
I nvention Field of the Invention This invention generally
relates to anwedapisey for an optical instrunent and in par PCOUSRA2436 an
adapter that provides for a quick attachnment and rel ease of an eyepi ece

from a B-nount instrunent. Description of Related Art
Eyepi eces are associated with a nunber of opti cal devi ces i ncl udi ng, as
exanpl es, endoscopes and bor oscopes. The term "endoscope" generally

denotes a cl ass of optlfgl‘vﬁgﬁm WEE! " FGRI@SWFR@T‘RTW’N' nt er nal

cavities of the human orescope enerally denotes a

cl ass of anal ogous devi ces for examning internal cavities in machinery
or ot her nonhg ar eas. Endoscorﬁé e%@'&“copes have the sane basic
structure. Each contains an obj ectlve rens gat hering an i mage, one
or nore internediat embae;edtmmmelafes gareradiptd elsctrosthm dxsﬁiaagel ng t he i mage
through an el ongat ed tub and.eyepi ece t I ndi vi dual

to view t he i magBoBftjomAnf jn particular e‘ﬂﬁ%se’év’é t?:gmf V\e‘%‘ﬁ §‘(t,’3pes and
bor oscopes generﬁkgﬁmngbﬁﬁtmﬁlgm,bﬁemmmsmr uction. Typically

eyepi ece optics I ncl ude an eyepi ece hqusing wth a central cavity for any
optical elenents required by the%éﬁﬁﬁ@é@mm ly the eyepiece

housi ng has ggneck p%&g@@atﬁém@mm@wcatwnﬁﬂufm@e@mkﬁén{avbe from the
endoscope or borescope. frusto- coni cal _or other conoidally-shaped

housi ng secti on Qqqgwuppsafpégcewmg either power supply, control or communication 2
connections with external devices or systems. The trend in fabricating ICs isto

increase the density of intemal components, such as transistors and
interconnects. In addition, the power supply potential used to operate the
15 integrated circuits continues to decrease.

As integrated circuit devices increase in density and operating supply
voltages decrease, the integrated circuits become more sensitive to the effects of
electrostatic discharge. Electrostatic discharge (ESD) refers to the phenomenon
of electrical discharge of high current for a short time duration resulting from a

20  build up of static charge on a particular integrated circuit package, or on a nearby
human handling that particular IC package. ESD is a serious problem for
semiconductor devices since it has the potential to destroy an entire IC. Because
ESD events occur often across the silicon circuits attached to IC package
terminals, circuit designers have concentrated their efforts on developing

‘25  adequate protection mechanisms for these sensitive circuits.

One solution is the use of a grounded gate transistor as a simple ESD
protection circuit. The transistor is configured as a diode and has a drain
junction breakdown voltage lower than the gate dielectric breakdown voltage.
While this circuit provides some protection from ESD events, it cannot pass the

30 large currents inherent to some ESD events. An ESD protection circuit should
be able to protect an IC against any conceivable static discharge by non-
destructively passing large currents through a low impedance path in a short

time.



fromits distal end to a proxinmal end and terninates at a cylindrical

peri pheral flange fort ilon. During direct viewing, an individual places his
or her eye atWO#P/s6k%ri pheral flange portion, that may or BRERUSI¥I24%nt ai n
a view ng w ndew. Eyepi eces differ by having diverse dianeters and by

havi ng specially shaped conoidal or flar2d housing surfaces. These
differences may result fromrequirenents of the optical elenents contained
in the eyepi ece or P difficulgninalesigning BSD protectiostigniteis iy dtsrandingn. Even
frusto-conical or_flare sin tions o I.fferent epi ece housi ngs
may vary for a gP¥® ﬁmﬁr&g5%@#3;%%%?%%9%%%fgoxgg;cg]ggfeet% eo?é‘bep ‘led by

1(::Ii ffer entt manuI mdbstiryestandards formﬁdsnnmgaES'D' . aqhnktn;l_ehsa'(M' HndSTDtSSBGxﬂ'aﬂgid' - yI dgsi rabl e
0 connec ano s Vi C e i ece. e | i ncl.ude

phot ogr aphi ¢ or ?@5573:‘?@}08% (@rﬁﬂaﬁ%&%ﬁﬂﬁ‘%’ﬁ\@ﬁﬁnﬁ%@’ @lnglrwsitﬁ“??rfing two or
nore i ndi vi dugl sNb.V{1998)Front 18 GOS/ESDMkdodiaten) Peqhirey ESDOteatingn alage

i ndi vidual to view the._i magf directly while a_television canera records

the image . si mul PUmRss 5Py and Royee SUPRESomPmatens, Triths PashESDipEesban ence for

an eyepi ece of acRAftt haehad didhichRy eeingthdst StiBgdnt Riquitdifentsivigie0! the
eyepi ece associ ated w th the endoscope, borescope or the Ilike. In both

situations it ismgstinagdequate pispdmpiniiiapt er that will attach the
eyepi ece of the desi rfiledidieudlisdaRBlederthhrtin IR @O ofslby ©r ¢

optical device to an eyeplece associated W ‘the endoscope or borescope.
In the foll owiOngrepeated stressing of the power supply rails, leading to weat out ofvarigus cussi on t he

term"coupler” i Eﬁﬂuﬁ i Il deyvi dapters.
Several coupl er sﬁﬁave géﬁtsbg%% gg%dﬁ’? érr‘%#%%%sgﬁﬁ 2’2{ ‘1r°§ﬂ“ & Atelifbie pbwet

supply clamp is needed to reduce the susceptibility of the Ve bus to failure

mechanisms related to ESD testing. Further, ESD protection of input and output

pins becomes simpler with a reliable power supply clamp because ESD current

15 canbe routed to one supply or another.
. A p-channel field effect transistor (PFET) power supply clamp is
_described in U.S. Patent Application Serial NO, 08/823,109, filed March 24,
1997 entitled “MOSFET-based Power Supply Clamps for Electrostatic
Discharge Protection of Integrated Circuits.” This clamp circuit uses a PFET to
20 provide a discharge path through the transistor for the electrostatic voltage. A
gate of the transistor is pulled close to ground during an ESD event. A threshold
drop, therefore, is experienced across the transistor. Thus, the transistor does not
dissipate the maximum possible current from the supply node.
For the reasons stated above, there is a need in the art for a circuit which
25 increases the area efficiency of ESD power supply clamping circuitry to sink
larger currents during an ESD event.
Summary of the Invention
In one embodiment, the present invention describes a power supply
clamping circuit comprising a switchable current sinking device connected to a
30 power supply node, and a control circuit. The control circuit is coupled to a
control connection of the switchable current sinking device, and adapted to

provide a control voltage to the control connection during an electrostatic



coupling an optical device to an eyepiece including those disclosed in the

followng United States Letters Patent: 4,066, 330 (1978)
Jones wO099/66619 4, 305, 386 (1981) Tawara PCT/US9/13138, 395
(1982) Tawara . 4,740,058 (1988) Hori The Jones pat ent

di scl oses an endoscope eyepi ece with an @pto-nmechanical coupler. A
spri ng-biased camring nounted on the coupler rotates to retract retaining

studs and i nt egr @kchaRRaVent oa ietowir QiphMiode. TRkl oRigedas apStedtR r act ed

the eyepiece can pass between the heads for connection to or separation
fromthe eyepi ecwhichsemntsidrotazioltagerangeof ppexigraally pravidedyoltage Wppl¥es it to a

stabl e position and tfienehy ditaida podbtiipph diliphdgeirciitesrbaipld |t he

heads engage the flared surface the eyepl éce housing. This action
cl anps the eyepi tansistay connredted torn paveer supplycade; and @ cortral kizcuiingppled to a The

Tawar a patent ' ' S . | i ce, or
coupl or | wih s EFbrbRendags THRcGRAPaRART ARERE ifnbiaTR Uk gy
axi al |y ali gned, tathelgatt byrirpanctadtrogaticplisharge evest onvthe powdreuppdymadeng i s

aceiving socker M PaRRLalepbER e RNk B P Rl R PR LTS

| ocat ed limited to a threshold voltage drop across the trdnsistdarn t he socket and the cam
ring is released, sprjngs displace,. the camring.tq its stable position and
hecam pl at oo ot at cln Yer i ERREHEHS 38 DRECIE G SiPRCRtsReeb t he

eyepi ece t herﬂbysuﬁp@ti‘dd@ft&r@d&@h@‘ﬁg::&ﬁ@lmgﬁﬂfml@&&liﬁ?&rdew ce with

respect to the eyepiece. e Tawara pate ' 395), al so .dj scl oses an

. nt
endoscope coupPE‘f°’W|“%3rPErﬁ‘?‘itﬁ@m6’; Homy gpd 2 poWer SRRl SlaRiping SITeHILer ¢ hat ar e

providing a discharge path during an electrostatic discharge event on the power
supply node. The power supply clamping circuit comprises a transistor
connected to the power supply node, and a control circuit coupled to a gate of the
15 transistor. The control circuit is adapted to provide a control voltage to the gate
of the transistor, while the control voltage provides a discharge path through the
transistor which is not limited to a threshold voltage drop across the transistor.
Brief Descrintion of the Drawi
Figure 1 is a block diagram of an integrated circuit according to one
20 embodiment of the present invention;
Figure 2 is a clamp circuit having a PMOS transistor and a NOR based
control cifcuit;
Figure 3 is a clamp circuit having a PMOS transistor and a NAND based
control circuit;
25 Figure 4 is an alternate clamp circuit having a PMOS transistor and a
NAND based control circuit;
Figure 5 is a clamp circuit having a PMOS transistor and a NOR based
control circuit;
Figure 6 is a clamp circuit having a NMOS transistor and a NOR based
30 control circuit;
Figure 7 is a clamp circuit having a NMOS transistor and a NAND based

control circuit; and



bi ased against a radially acting spring biased plunger. In this coupler
the eyepi ece snaps into the coupler by driving the cam pl ates away from a
central axis %OPYu#Aressing the springs on the cam pl at RCT/HRYIR4Ehe
eyepi ece seats in a socket, the springs drive the cam pl at es agai nst the
flared surface of the eyepi ece to clanpgand center the coupler with
respect to the eyepi ece. An individual conpresses the radially acting,

di ametrical | y opposeigire 8 des sSmulationndiggrirh of tha tirglitadf Figuked Suting@p@SDPOoSi ti on
when it is desired to separate the coupler from the eyepiece. The
Hori patent (' OSWHi scl oses an optical nechani cal coupler with a
C-shaped cl anpi ng nenber that D&@aiRdTRkdrintion 8fti@inee@dnf r om a cl anpi ng
surface and operated by _a_locking . ring. or clanp nmepber. Wen the clanp
menber rotates to onelflthefallowing detailed desgiption githenventien isfesenee 1smpage C- shaped

clanping  nmesbeq, e RBdhpyls ARRIKE whidh 185:Ca Fﬁm&y&f@a Gewhith is sB6wn,Pe

inserted fromthe side. A reverse rotation of the clanp menber di spl aces
the G by way of illustration, specific embodiments irpwhighy the éeyentianmpaye menber into

the eyepiece the%&l’cc&.%%@&ﬂwﬁ?ﬂ likgﬁﬂﬁé?@s h%@ﬁ%ﬂ%ﬁﬁ%aﬁ% Lijukespect to the

eyepi ece. er the years e use of these and o r nechani cal
coupl ers for eyepimmpaenthtiwvanghed thesetersd views.alfhdse bmbordimerdts are deseribainof

desi rabl e coupl e N ' LWilc . hoent . and sgparati on
processes nust béutg%lkr&p%gmgﬁodp %@g%g%%g'eé ﬁ%{hggléiman%’%%gc? ?%r%?ée&gg\%tﬁt%%rne hand.
It shoul d be 10posmbdatimettsanaybeaititizédand ctrugthrek; logickl) andoelgotridal ¢hangdsenagy epi ece.

Th I t. b Mt I in t f end , be
dur i ng use o st By PrioBtonfogERs BN s et el BE R ol eiiona 1 ol s abl o

i n use. Further, following detailed description is, therefore, not to be taken in a limiting sense,

and the scope of the present invention is defined only by the appended claims,
along with the full scope of equivalents to which such claims are entitled.
15 An embodiment of the present invention provides clamping circuitry for
. use in electrostatic discharge where PMOS discharge transistors are provided for
_..,.sinking large currents to improve protection during ESD events, Figurelisa
 block diagram of an integrated circuit 100 which has a voltage supply input
connection 102 for receiving an externally provided high supply voltage from
20 voltage supply circuit 108. An ESD protection circuit 104 is provided to protect
internal circuitry 106, designed to perform a predetermined function. The
protection circuitry is described in detail below. The integrated circuit 100 can
be any type of integrated circuit which receives a supply voltage, including, but
not limited to, processors, controllers, memory devices, and application specific
25 integrated circuits (ASIC). The ESD protection works to protect the internal
circuitry when the integrated circuit is being handled, or when the integrated
circuit is installed and powered up.
Referring to Figure 2 one embodiment of a clamp circuit 200 is
illustrated which employs the present invention. The clamp circuit uses a single
30 PMOS transistor 202, or switchable current sinking circuit, which is coupled to a
control circuit 204. The control circuit is adapted to pull the gate of transistor
202 below ground during an ESD event to increase current sinking.



shoul d be possible to attach a single coupler to eyepieces of a given

nom nal di ameter having diverse cross-sections or fornms through the flared
housi ng porti ewsessssts  Prior art couplers have exhibited soaeusdsizinsse
criteria, but not all of them For exanple, The Tawara patent (' 395)

coupl er enabl es one-handed operation. The ﬁlones and Tawara patents permt
rotati on between the eyepi ece and the coupler. However, each of the

above-described struciug ﬂ&ﬂh@if%eﬁ%edQﬁﬁgw%sﬁﬁplfg%&r% Qe ele Of

conponents in the formof cam plate studs, ngs, T at‘abT’e control
menbers, pl unger sntegrated cirdwitris bdingandled or tEsted ogowarappliesd), the mpuinfpl i cat ed,
I ncrease the nman IR i ' o f.ai when
debris accunul ag%{);eﬁfe:rnﬁ,?) ﬁ%ﬂg%gg%lﬁ’éetﬁ %Ee%ﬁg%%%‘gg%#’%%%%%ﬁpﬁéﬁrégéé%
particul arly in wdllbeappregiqitd thaticapatitor 238chould begsneailssotizan thedhput of

6 readily be repaire n sLt.e..A customer. must I ntain | nventory of
such coupl ers {)r I’r‘ﬁfgfrdzt? %tf‘i}tﬂ“gﬁmtg’f?ﬁgl? ?ﬁeﬁﬁ"“f’voﬁgﬁ%\’fg?‘s %‘%F%%ese
cogpl ers is a}] theluig_aleah@iwéwonmﬁaﬂ fises, éﬂ)la.ihe@lﬁfgréﬂwdaﬁilfbeﬁﬂe@nﬁﬁﬂput
endoscopes, the sterilizatjon process. i.s conplica ecause .t he

mechani sns can t%g%ﬁégnthc ’ﬁbpﬁwi‘?vﬂ%ﬁw%&a@?ﬁ@"ﬁhﬁm%l t he

sterilizing sol !JttixélQORf%EeiQﬂ@@c RB WAL P Hiverter RS0 REApachtbL!B1 30 Wieh BE T hese
couplers exhibit all the desirable criteria. Mreover, none of these

coupl ers i ncor poroaist of the NpRegatehigh, insteerl ¢ ¢hargasapacitor 212. It is noted that
10 inverter 230 also turns transistor 206 off.

As the voltage on the Ve connection rises, series coupled transistors 222
discharge capacitor 218 and toggle the output of inverter 220 to a high state as a
trigger voltage is reached. The output of NOR gate 226, therefore, transitions to
a low state in response to the change in the output of inverter 220. Inverters 228

15 and 214 also change states. Thus, diode 210 is decoupled from ground (reverse
biased), and capacitor 212 is coupled to ground, one inverter delay later. AnRC
network is formed by transistor 211 and capacitor 213. Over a greater time
period, microseconds, the RC network holds both the input of inverter 230 and
the second input of NOR gate 226 to a high state. The RC network also controls

20 the gate of p-channel transistor 202 (via transistor 206) during non-ESD events,
to place the p-channel transistor in a low current state.

Capacitor 212 is operated as a pump capacitor which forces node 240 and
the gate of transistor 202 to a negative voltage in response to inverter 214. The
voltage on node 240 can be viewed as a control voltage which is coupled to the

25  gate of transistor 202 during an electrostatic discharge event on the power supply
node. Transistor 202, therefore, is driven as hard as possible, limited only by the
P+ junction breakdown voltage. The PMOS clamp circuit 200, therefore,
couples the gate of a discharge transistor to a negative voltage during an ESD
event such that a threshold voltage (Vt) drop is not experienced through

30 transistor 202.

It is noted that diode 210 and capacitor 212, controlling the gate of
transistor 202, flip at three and four gate delays after a trigger voltage is reached



7 Accordingly, it is therefore an object of this invention to
provide a sinple, |ow cost adapter nmechanismfor quickly attaching and

rel easi ng an wot®ssélaci ng i nstrunent to and froma device. PCT/US99/1R436i S

anot her object. of this invention to provide a mninumparts, |ight weight,
| ow profil e adapter mechanism It gis a further object of this

I nvention to provide an adapter nechanismrequiring operation by only a

single hand to RE . ¥ED %ﬁ{'?é@be%ﬁ%élf‘ P13 gﬁé dél%rs%"e&ﬁ&%h@&errvﬁ{he:%ﬁﬁcta
interfacing instrunent, anot'her object of this invention

for the retai rwﬁgmwmh@eaaaéﬁleysbwmm@mlmwow de equal
d the ¢
pressure aroun e ﬁﬁfxﬁéé‘r&@@cxféuuwgl abs'fgaeﬁt\a;ﬁ%g{bge thdt'ilsSWhgxggx 8

These and ot her objects are acconp
mechani sm f or enmtn@clmmtnsmy@rddnmns&smblbwdatapngtoaals isohargetdndaxi s from a
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conpri si ng back ans end to the
second devi ce aﬂﬂs&mgeecapadtoermmmdﬂlmmcﬂ@aps&dmahmf@mamam er mechani sm

TR stoond end iR 225 2 S E s Bt T 0hT PR aMEr o avni g

means posi ti onedutpit. [THas,both ifiytltd SANOR ghte 226 agBuplddtigtsecur i ng the first
device within the ba

te. . 3 . o 8
means, and the ret ai ﬁ%gﬁsmlﬁiﬁ?i’?ﬁj‘cﬁi?"et%y%?“@m”@ﬂmq‘?é’mmfﬁr ough an
outer wall ofigt hifa etddyseid diéde, smﬁiaafso‘fﬁfemghemm{smnw&Idtﬂ@w ce to be

rel eased fromthe adapter nechan
capacitor nodes coupled to nodc 240 are discharged through diode 210.
Likewise, inverter 214 charges the node of capacitor 212 coupled to its output.
After transistors 222 pull the input of inverter 220 low, inverter 214 pumps
capacitor 212 to force node 240 below ground, as explained above. This
15 provides a high current discharge path for the ESD pulse.

Figure 3 is a clamp circuit 250 similar to clamp circuit 200 of Figure 2,

.- but adapted to use a NAND gate 252in place of the described NOR gate 226. If
an ESD event is experienced on the Vcc connection when the integrated circuit is
being handled or tested (no power applied), the output of the NAND gate is

20 initially low as a result of capacitor 218 and inverter 254. Capacitor 212,
therefore, is charged through inverter series 256, 258 and 214 and diode 210. As
the voltage on the Vcc connection rises, series coupled transistors 222 discharge
capacitor 218 and toggle the output of NAND gate 252 to a high state. Inverters
256, 258 and 214 also change states. Thus, diode 210 is reverse biased, and

25 capacitor 212 is coupled to ground, one inverter delay later.

Capacitor 212 forces node 240 and the gate of transistor 202 to a negative
voltage in response to inverter 214, Transistor 202, therefore, is driven as hard
as possible, limited only by the P+ junction breakdown voltage. The PMOS
clamp circuit 250, therefore, couples the gate of the discharge transistor to a

30 negative voltage during an ESD event such that a threshold voltage (Vt) drop is
not experienced through transistor 202. An RC network is formed by transistor
215 and capacitor 209. Over a greater time period, microseconds, the RC
network holds the input of invérter 254 high and the second input of NAND gate



The retaining nmeans conprises a circular ring having the | ever means at a
first end and a hook neans at a second end for securing the retaining
means wthin indrical chanber. The -r et ai ni ng nmeans ' a

. Y atd g FANRo PR 2
C-clip neans hg@l ng a chanfered edge neans for enabling the tirst device
to snap into the adapter nechanism The_cylindrical chanber neans

conprises a gui de post and the retainer freans conpri ses an el ongated sl ot

for receiving the i de,.po intq the slot, thereby limtin .radi al
movenent of the r@ggﬁ“ﬁi ?FB"' _ﬁéé‘ﬁ@‘mg%?lf%@mg%gp 5?%69%5‘}{ °haP§°1&FBW§§§°ri2&?QZm_
direction to rel aamgisioh20d)idufihg SHAVESTS events) 1 piaé the p-dhliieB tri¥Risioy i€ PG/ | Ses a
rear section having a radially extending cylindrical section of |esser
radial distance t feasnt state cylindrical chanber means, the rear section
having a fixed post Fy_iﬂhﬁﬁgbﬂ&ﬁ@b@)’diéde@ﬂbtaﬂ&capﬁéﬂowﬁﬂiﬁ%tﬁ&%ﬂﬁﬁra”d
positioned a predeterm ned distance fromthe | ever neans to enabl e the
first device t8 beategalaiaferadrigges soltage isreached dring e ESD evemtamenertieblsi ng t he
fingers of one ha T AND Lt RIOR

approxi mately 350 e%%ee%gyg}:ﬁe rgtﬁg?%zégi%n%‘%ﬁgé%—gﬁprl sesﬁ%gt erlgﬁfm means for
provi di ng an e226s thucthdrothe HAND gate pustibeidasignef dxtripgt slenticabvaliagerted in t he

adapt er nechani sm .ef ai means conprises acet al conpounds such as
delrin material . '?ﬁtg]{(gé@?%ﬂfeﬁq‘ portion
9 conpri ses a r efie taesitiorost divale 20 fram forwand bigs toaevesse bins bamgedt® t he

SR -GS TR, M ST
for air venting. 210 only requireblicthattifs @ath6deteqzréunted e floadug MHus, A dnpy _
providh g & Mt oGy Ol LSS e b St 05 ST SR 4V € Wi
The cathode of diode 210 is coupled to a pull-down transistor 276 which is
controlled by the output of inverter 214. Thus, inverter 214 both charges
15 capacitor 212 and controls the bias of transistor 276. If the timing of transistor
276 with respect to capacitor 212 is a problem, a small inverter can be added in
parallel to inverter 214 to drive transistor 276. 1t is noted that inverters 256 and
258 have been eliminated because the NAND gate does not need to confrol the
diode bias.
20 Because the initial state of the PMOS transistor 202 in Figure 2 is a diode
drop or more above ground, there can be an initial undesirable iroltage spike
experienced when the gate connection goes to ground. To reduce this problem,
the function of transistor 202 can be split between two transistors 292 and 293,
as illustrated in clamp circuit 290 of Figure 5. The circuit operates in a similar
25 manner to clamp circuit 200, but reduces the initial voltage spike by including
transistor 292. The gate of transistor 292 is not driven to a negative voltage like
transistor 293, but does provide an initial current path prior to the change in the
gate voltage of transistor 293. Inverters 230 and 232 are scaled up to drive the
gate of transistor 292, It will be appreciated that transistors 292 and 293 can be
30 fabricated with common source and drain regions to conserve die area,
Figure 6 illustrates one embodiment of a clamp circuit 300 employing a
large NMOS transistor 302 as a switchable current sinking circuit. The transistor



attach/rel ease nechanismfor enabling an inmage transmtted from t he
first device along an optical axis to the second devi ce, conpri si ng
the steps of weasé6ay a first end portion of -a back pl BCEUSH/22#36 of t he
qui ck/ attach rel ease mechanismto the second device and a second end
portion spaced al ong an adapter axis to g the first device, providing at
the second end portion of the back plate neans a radially extending

cylindrical changgs, naa@m) is couplédPio coRedt icitbrii@y fon Briting &le gdR\b & BumpCUr i N t he
eyepi ece Wi thin t he back pl ate nmeans with retalning neans positioned

within the E@Fagﬁé'l‘mtgaﬁsQﬁ‘@%é‘P ingEsasesuTeif §inkingy i di ng a | ever neans

ext endi ng through th Hﬁﬂ% first

device to be quickl yelfgﬁlgggce’:g&g?éo%ﬁt onhanl Sn%nfﬁ%ﬁﬂﬁﬁé%h& ep of the

retai ning means tdgraiedaiesititisheing handled or testad (no powesapplied), ﬂmnputhénber means

conpri ses the st ans at a
mpr 5o el 305 RSk WaR o) e ESD voftbbdbul (el Afack . TP

first end of the f "t he
C-clip. The stepnlblbe apprecxap:ﬁdahatdapagtdrﬁél Ehouldh@shunwﬁmtheimntﬁes the step

of providing a o shaglerad odac on AN C oLl Lo NHL e be 1Tt

device to snap
10 The obj eeltage o thefWucchiectimaized) bs aptihedbelow0 \Ondiiitait 8 JORGkte I el ease

adapt er nechani s i nt e.rf first ce to se evi ce

compr 1 i ng a1 1 9tk Beestpons B Buiear 31 fe ChEATPS IR o ge NOK Sk

axially extengh ng do 1b@$w%v&@+326maebpadmgoshmdwbﬂtﬁﬁaﬁmem@v UDper
portion of the wall for —attachnment to a first device, the cylindrical wall

conprises a fir &t pighyinysiten 312 charess sappciior 3QuIayeriar 3oalsotummatransistosn &
second portion, 3gesk nmeans positioned around the circunference of the
second portion of the cylindrical wall and adjacent to an end of the
| arger diameter firstA ﬁéﬂrzw&zﬁp@ﬂleprmeﬁ@onamc&gmeSfcmledtrans1stors 316

discharge capacitor 321 and toggle the output of inverter 314 to a high state as a
15 trigger voltage is reached. The output of NOR gate 324, therefore, transitions to
... alow state in response to the change in the output of inverter 314. Diode 308 is
reverse biased, and inverter 312 change states to couple capacitor 306 to the Vce
node.
Capacitor 306 is operated as a pump capacitor which forces node 320 and
20 the gate of transistor 302 to a pumped positive voltage in response to inverter
312. The voltage on node 320 can be viewed as a control voltage which is
coupled to the gate of transistor 302 during an electrostatic discharge event on
the power supply node. Transistor 302, therefore, is driven as hard as possible,
limited only by the junction breakdown voltage. The NMOS clamp circuit 300,
25 therefore, couples the gate of the discharge transistor to a pumped positive
voltage during an ESD event such that a threshold voltage (Vt) drop is not
experienced through transistor 302. Because the circuit is intended to operate
using a predefined range for Ve, the gate voltage on transistor 302 can be
defined as having a potential which is outside of a voltage range of an externalty
30 provided voltage supply during an ESD event. Specifically, the transistor gate
control voltage has a positive potential greater than an upper supply voltage,
Vecc, as defined during normal, non-ESD operation.



between the first section and the second section of the adapter nechanism
the second portion of the inner cylindrical wall of "the first section

conpri ses a gryg¥sediseund the outer circunference of the s ﬁl‘)ﬁk i on
for receiving t_ﬁe second section of the adapter mnechani smef e s?glg%l#d

section conprises an upper portion having a C-clip neans for insertion
into the groove of the second portion of Phe first section securing the

second section to the first sectign, the second section conprises a |ower
portion having a fir s_tIt ISH‘_P@QME"G& ?%cﬁ”ﬁé’él?a"‘t’?épg’_‘RRPF‘P}I”E‘&@%&W@?di ameter as
the first secti onugeisiondo2, @y at twe hhd thAsd GafeliBlafs Met RlBAVDIGLR K @ | ever
protrudi ng through  the C¥| indrical wall for releasing the C-clip fromthe

groove of the setwingapESD; qygntotesnepiively. Ag gatedolays hecomgshorjarwithtespest  wal |

of the first secti,QRe ESIRideI6le, WLsOphELIHRBEL RS thoPdBferdle. Anlg¥Er end
adj acent to the groove for enabling the first section to snap

into the second setworsis forhed byetansisiondes andsapacitersddSaPvera greager tife C-cl i p
means conpri ses ' = Gl jnto the
groove around t hgp&}cala’%?ﬁ%rogﬁég gﬁg{@{lﬁ‘g&%?g gﬁh go%%% i%EB‘Yr‘lt og&v:eﬁ%r%@?%(!
section. The C- cthepecondrimputsd NORgate 324 toradhéghsstdtar TherRE hetivork diso ehtaals i c

conpri ses a 1 ansiEEBA oL s e RO o2 R P A R AP SR 11 on
and the outer cyl torphce ¢eln-¢hamesl trapistdriina Jow dverentstateidr i cal upper portion
being, of 9Bl Ot Skl b Bt ek RS il Bl uh Rak! o0, (e
venting. _ Tingute bf the NDRetrshsition 1dve indti€ eapaditos Redd dBMplad tihitedr S127
e acl NG A T e o” Diode 308 chatpes the nods of capatiior 306 Shualed to its
cathode. After transistors 316 pull the input of inverter 314 low, inverter 312
pumps capacitor 306 to force node 320 to a pumped positive voltage, as
15  explained above. This provides a high current discharge path for the ESD pulse.
Figure 7 is a clamp circuit 350 similar to clamp circuit 300 of Figure 6,
but adapted to use a NAND gate 354 in place of the described NOR gate 324,
The initial bias of node 320 remains the same as that of Figure 6. The clamp
circuit is designed in substantially the same manner as clamp circuit 300,
20 however, inverters have been eliminated or changed in accordance to the
requirements of NAND gate 354. This embodiment flips capacitor 310 and
diode 308 at one and two gate delays after a trigger voltage is reached during an
ESD event, respectively. Note that the timing of the diode flip and capacitor flip
have changed. An embodiment of the clamp, however, can be provided which
25  has the same basic timing of Figure 6. Again, the gate delay of a NAND gate is
greater than that of a NOR gate. Further, the NAND gate must be designed to
trip at a critical voltage, instead of inverter 314 of Figure 6.
Figure 8 is a diagram of the voltages experienced during an ESD event
by clamp circuit 275 of Figure 4. The ESD event is defined by a 80 volt pulse
30 witha 1 nsrise time that is coupled to the Vcc node through 56 ohms. Line 400
illustrates the voltage resulting on the Vee node. Line 402 is the output of
inverter 214, and line 403 is the cathode of diode 210. Line 406 is the output of
NAND gate 252, and the gate of transistor 202 (node 240) is illustrated as line



qui ck rel ease adapter mechani sm conprising the steps of attaching a first

section of the adapter nechani sm having an i nner axially extending
cylindrical wawo¥eseisudi ng t hr eaded nMeans on an upper por tcomssiizisge
wall, to a first device, providing the cylindrical wall with a first
portion having a | arger outer dianeter wgll than a second portion,

positioning a seal neans around the circunference of the second portion

of  the cylindri4pal A\t\/ﬁhiemfhﬂw%@ﬁﬁféxsbggtﬂbneik@(mmiH?eclr@éﬂﬁxé afli amet er

first portion thereb roviding a tight fit between he |rst “section and
the second secti dipdpe4 ‘f %@&%pfmmam@rmwmm ﬂ@eanﬂgufcnfmound t he

outer circunfere ibmlsheldlowfo one rianosecon Du?n%thxstxme node 240 Ifclam 1§ second
portion of thelﬁer cylindrica a.? ? dh cYi%on r‘ecei vi ng

t he second sectloﬂ@déﬁp@m%%lmbﬁgedmmgm Thwseﬁlbdemjdwdé:-zwlsp nmeans of

e of .the second
port o of thes (PrRtdE maR, AEhGRE A A SacBREERY LRBRPEPT, o he
first section, NbNDcBateQ?SIstIagHmeghqoonggeomvaierahe afiethepote D€ thdsitora i rst

L eaded | ner o AR ot ) 5 TE RO B citiSet " e
C-clip neans pr otmmnit,nl@réﬂmepﬂg@stditch&c)dnhébﬁbn @inguia(BSD évent'tp deiemig ik ¢ he

Cclip fromthe he secon ortion . of the first Section. The
net hog conpri sesgg% ‘{5’ d’r‘?gt%n?aaewc‘y‘m lndrical wall of the

first sectionpan out @rva?xb@m‘f%lﬁéceﬁﬂ@ c@tbuift chUBRIof BRAdH 1818 PlotdcBod NE

f ablin fiy section_tq snap.into the section. The step
81[ Og\égl t?(r)nsﬂg t ﬁ%g&ﬂfy i?%"eahe@lﬁﬁﬁcrf‘ﬁé Chis ciieitey inareases the effiieney of ndr i cal
wal | incl udes th@wm@ﬁu@gsélimaﬁga&uﬁﬂng sink 4rgd chiPdntd difing GREsPEans. The

of inserting the Cc
step g event. The voltage clamp circuits include a discharge transistor which is
controlled by a control circuit such that a threshold voltage drop is not

15 experienced across the discharge transistor during an ESD event. The various

.., embodiments of the control circuit operate in response to a voltage provided on
.the protected supply node. One embodiment provides a P-channmel MOS
transistor and a control circuit which drives the gate of the transistor to ground or
a negative voltage. Another embodiment provides an N-channel MOS transistor
20  and a control circuit which drives the gate of the transistor to a pumped voltage
which is above a positive supply voltage Vce. Thus, the control voltage is
preferably outside of a voltage range of the protected voltage supply node.
Although specific embodiments have been illustrated and described
herein, it will be appreciated by those of ordinary skill in the art that any
25  arrangement which is calculated to achieve the same purpose may be substituted
for the specific embodiment shown. This application is intended to cover any
adaptations or variations of the present invention. Therefore, it is manifestly
intended that this invention be limited only by the claims and the equivalents
thereof.



.rreans conprises the steps of providing a chanfered edge on the C-clip
neans for enabling the C-cI i p to imﬂmm!l mﬁ f”mg around t he

ci rcunference Qfglhigssiecond porti ection. Therg&b/iags
further conprises the step of providi ng a ranS|t|on area on the second
section of the adapter nechanism between the outer cylindrical upper
portion and the outer cylindrical |ower portion, the cylindrical upper
portion being of eat tSI de dianmeter than the cylindrical | ower
portion, Whétls clairied 13 the transition area

having a plurality of equal by spaced holes for providing air venting.

14 - Brief Descri |10n of the Draw ngs The appended
clainms particularly poithPORTHURRICIATE LIRS OPPISNg m t he subj ect natter of

this invention. The varioug switbia8lelcarremdinkin ?Wt@ﬂﬂed%&@hpﬁﬁéﬁdﬁfa?? of
this invention will be nore fully apparent froma reading of the follow ng
detailed descr ﬁpt ion 49 E;d’ﬁjjunct lon with the acconpanying drawi ngs in
whi ch like reference nuner a'a%oﬁt?&l%ﬁclﬁ&ohbl'é@tooﬁéoh&ol &HﬂecESh ofthé Exﬁtchable
FIG 1 is an elevational end view of the iInvention of gw ck
attach/ rel ease adapter qwemfamkmcnaw,ﬂy@nwmm@hadypteé keproyide a oondol out er
wal | cut away exposing 5ol | | F t ew of a
C-clip retainer; H‘%&é lﬂ%scrog&@ecgﬁ{e\?tlwenw a{luge%ﬁ)shaf)&rse negﬁt

on the power supply node, the control voltage having a potent1a1 which is

10 outside of a voltage range of an externally provided power supply.

2. The power supply clamp circuit of claim 1 wherein the control voltage
has a negative potential in response to the electrostatic discharge event on the
power supply node.

15
3. The power supply clamp circuit of claim 1 wherein the control voltage
develops a positive potential greater than a potential on a Vce node of the power
supply clamp circuit during the electrostatic discharge event.

20 4. A power supply clamp circuit comprising:
a transistor connected to a power supply node; and
a control circuit coupled to a gate of the transistor, the control
circuit adapted to provide a control voltage to the gate during an
electrostatic discharge event on the power supply node, the control
25 voltage providing a discharge path through the transistor which is limited
neither by a threshold voltage drop across the transistor, nor by a voltage
at either a source or drain of the transistor.

5. The power supply clamp circuit of claim 4 wherein the control circuit

30 comprises a pump capacitor coupled to the gate of the transistor.



FIG 4 is an isonetric view of the rtm‘

ase apparatus
mechani sm attached to an eye pi ece; l!n“mtlmmﬁmg a partially expl oded
side view of twedd&ps er nechani smana proxknmad e «=nd of an RANGSIAS,
FIG 6 is a partially exploded view of an alternate enbodi nent of a quick
attach/rel ease appar at us; FIG 7 i S),2 perspect I ve view of an upper

section of the al ternate enbodi nent of a“quick attach/rel ease apparat us

showi ng the threaged i r . . [0S syl _wal |'s;
Fa 805 a top view cpiegonetmBARicd kPt AileRth B8 randin AL 12 | S,
qui ck attach/ r el eclmend fioklreffectdrassision and the cGntedlivpltage is greater than a supply

15 posi ti oned %l&hiervt he wall of the | ower section and a | ever portion

of the Cclip pro |’ng°°through an opening in a cylindrical wall; and

FIG 9 is a partially exploded side view of an endoscope seated in a quick
rel ease eyepi ece gpparatus with the other. end. of the | ece .bei ng
attached to the q21 ck Pé’é{%s“a}”iyé tcgculéﬁ%g%?‘%ewer%%ﬁ'gﬁ?ﬁgéﬁgg'to a
camera |ens. channel] field effect transistor and the control voltage is dftegative voltage.

Description of Illustrative Enbodi ments Referring to FIG 1, an
el evational end view of the invention of a quick attach/rel ease adapter

mee hani s m 1110 i's  ghownTieygwet SitpPl chindp et HPIimR iePeirl the@Bfitrdl cireiid | P
ret ai ner
provides the control voltage two or more gate delays after a trigger voltage is

10 reached during an electrostatic discharge event.

9. A power supply clamp circuit comprising:
a p-channel transistor connected between a power supply node
and ground for providing a discharge path during an electrostatic
15 discharge event on the power supply node; and
a control circuit coupled to a gate of the p-channel transistor, the
control circuit adapted to provide a negative potential control voltage to
the gate of the p-channel transistor during the electrostatic discharge
event.
- 20
10.  The power supply clamp circuit of claim 9 wherein the control circuit
comprises:
a capacitor having a first terminal coupled to the gate of the p-
channel transistor; and
25 logic circuitry coupled to a second terminal of the capacitor for
driving the second terminal to a low voltage.

11.  The power supply clamp circuit of claim 9 wherein the control circuit
comprises:
30 a diode having an anode coupled to the gate of the p-channel
transistor and a cathode coupled to a pull-down transistor;
2 pump capacitpr having a first terminal coupled to the gate of the

p-channel transistor;



with a portion of the chanber 17 and wal | 13 of the back plate-- 12 cut

away exposing the C-clip retai neMﬂHlB’l]ﬂ“&MﬁﬂLpoi nt A The back plate
12 provides f ent attach at er mechani

sui t abl e devi 8@9ggﬁd§?%-cl ip retai ner “14" i |5osTt i oned wit hi ﬁ{%{ﬁ&gﬁzaa
circunferential chanber 17 (see FIG 4) of the back plate 12 and acts as a
| ocking ring under the elastic force of tle Cclip retainer 14 material to
provide a grip around an i rfacing ,instrunent when installed within the
adapt er mechani sm 10. One & geishaving po Hpptrouplpdio thopovesr sepplisnads a | ever
16 through an openi ng vifa tdpacitepm@f chanber 17 of the back plate 12. This
sinplified mechanism 10 conprising two basic el ements of the back plate 12
and the C clip 14, resul taén%tnmteﬁ@ri@mngianmumpumedmmtobﬂmm,

screws, etc. that hav el d I 2 : Ml mechani sm
Referring now to FIG a%edlﬁgl?é‘B%ggﬁéggﬂ%%fﬁi%éﬁg&&%ﬁé%@ipgﬁgl vi ew of
the Cclip ret & ner 14aparitohandha gate ¢fit® pll-doviihigan€istor.i p ret ai ner 14 covers
approxi mately 350 degrees in circunference starting with a |ever 16 at one
end and ending wth a hook 22 at the other end. Based on its actual shape,
it may be consi dtded B powagmpplyichhp oiftuit bfgiam 9 whetéin tegongol circuit

17 chanfer 20 isc '3.\éi ded on the inner front edge of the Cclip retainer
14. An el ongated Y96 s provided in the retainer 14 below the |ever
16 where the retainer 14 ciardodeheviggatariode coliptidio thegatd PR pLdaAR] Y 57

degr ees froma1 vertical line 25 adjacent to the lever 16 as indicated by -
reference 27 il FIG tﬁ’,ns’ftﬂ’é slot 26 is approximately 0.063 i nches w de and

0.75 inches |ong having aaphinglkbpaditérhadingdifle tR@fal aple f¥hE Bate of the
p-channel transistor;

a NOR gate having a first input node driven by an RC network;
a first inverter having an input node coupled to the power supply
15 node via a capacitor and an output node coupled to a second input node
of the NOR gate;
a second inverter having an input node coupled to an output node
of the NOR gate and an output node coupled to a cathode of the diode;
a third inverter having an input node coupled to an output node of
20 the second inverter and an output node coupled to a second terminal of
the pump capacitor; and
a second p-channel transistor connected between the power
supply node and ground for providing a second discharge path, the
second p-channel transistor having a gate connection coupled to the first
25 input node of the NOR gate.

13.  The power supply clamp circuit of claim 9 wherein the control circuit
comprises;
a diode having an anode coupled to the gate of the p-channel
30 transistor;
a pump capacitor having a first terminal coupled to the gate of the
p-channel transistor;
a NOR gate;



wi thin the back plate chanber 17 f| 26 to guide the Cclip
retainer 14 as the lever 16 is mve@iﬂ"ﬁml mu% de post 28 causing the
C-clip retai nwosh4ea1® nove out wardl 1 nber 17rCi/osdaszdiack

plate 12. The hook 22 end of the Cclip ret ainer 14 is placed over a
fixed post 24 and secures the Cclip retagner 14 at a fixed point so that
it wll nove outwardly within the chanber 17 when the lever 16 is noved.

A rear view of the Cclip jfiBint@fer dvinganShsithodd bolipled to n%&t?&sﬁk%th of the

retainer 14 is approxinmately 0.110 |nches The present enbodj nent of
retainer 14 i s made OPWIQ%@PE‘F"WWFRT EQ?GW%%@R&W%?%Fh% he name
Delrinferr] which is WgJH gatknown in the art; it may also be made from

vari ous nol dabl e or rrachl néabl e materials of pl astics having simlar
properties. Ref er r i higpeomslinvegterhagingzn inpyt nedsreoupledtoanoutpyt nads

eyepi ece 30 bhaving

attached to ong end O%P%ﬁwnlfa Ite?%ﬁ%%&p géﬁ?ggoﬁiaﬁaghﬂ%&kno esd%%ﬂ i's

posi ti oned around theamd r cunference of the inmaging coupler 32 for

focusi ng purposes. A fixed po rotrudi

18 Soutvardy from the babPrpinpaeTsg Bifdn corried o muevEr Aoteef

di stance (approxi mat ekhe secvad ifvetigr ahd aviitine noéweiuplkd tqDseboritediinaliofie C-clip
14. This distance is ?hlected to faC|I|tate using the fingers of one hand
to operate the adapte 190, nove the lever 16 toward the fixed
post 18 whi ch'ignabl es an interfacing instrunent to be attached to or

rel eased fromthe ter ni.sm 10 such as_an endoscope, 40 as shown in
FIG 7. The end 1232 of Fﬁ‘é”eéﬁwgé?}ﬂél’W“He?fdéénﬁﬂ‘%@ﬂ“bﬁmm}@m“&dapter
mechani sm 10 whenggigsdsever 16 is noved toward the fixed post 18, and when

the lever 16 is rel eased, the C—cllp retainer 14 ring grips around a
truncat ed coni cal back sur#giede havingan anode coupled to the gate of the p-channel

transistor;

15 a pump capacitor having a first terminal coupled to the gate of the
p-channel transistor;

a NAND gate having an input node coupled to the power supply
node via a capacitor;

a first inverter having an input node coupled to an output node of

20 the NAND gate;

a second inverter having an input node coupled to an output node
of the first inverter and an output node coupled to a cathode of the diode;
and

a third inverter having an input node coupled to an output node of

25 the second inverter and an output node coupled to a second terminal of

the pump capacitor.

15.  The power supply clamp circuit of claim 9 wherein the control circuit
comprises:
30 an RC network coupled to control the p-channel transistor during
non-ESD events, to place the p-channel transistor in a low current state,

16. A power supply clamp circuit comprising:



44 of the end 42 of the endoscope I pressure around the
circunference of the endoscope 40“%% and properly
positioning t Sgg,glgg,scope 40, in s eyepl ece 30.,Besaysa:pf the
conical or radrus common on the interfacing instrument such as B-nount

eyepi eces, the eyepiece tends to center jjself within the quick rel ease
adapter nechani sm 10. Referring nowto FIG 4 and FIG 5, FIG 5 is

a partially exploded view of .the r chani sm 10 showi ng a,side view
of the back plate 12 and t&FREE %ﬁ‘?@ éﬁwtefﬂeéwgm@'(’}bﬂlpﬁgmdﬁ'he

chanmber 17 which enclﬁﬂ@o\mhcfox@&iuhﬁ%ﬁaismafgerpaﬁ{amagsiﬂmMmléh the lever
16 portion of the Cclip protruding from an $en|ng in the top of the

chamber 17. A rear se@ﬁqhawefser%?nﬂlﬁeoweermlﬁpa %285 has an opening 19 for

attaching the adapter a control clrcmt coupled to agate of the n—cha.nnel transistd® the
nmechani sm 12 to a device such as the |rrag coup 32 shown in FIG 4.

The fixed posts 18 i s “HERHCiTSHS pdapted POy WPP@%V@!@S""‘%@’S‘P’F@@@&P‘ section
15. Eight holes 21 (0 I 5 degr ees
g ( l}gla%?erll hans)st& dm:rﬂr%iexmmﬁe mﬁ ag%ee@ g

around a circle surro peni ng |nag|ng coupl er
32 is attached. The ggk: ama_rrwpplawpu@emenaalr venting of the eyepi ece 30.
The mat eri al of the adapter nechanism 10 i s conposed of machi nabl e or
nol dabl e, thermally stable |ightweight material. For endoscopes 40 the
mat eri al nust add?.t i ofike popebsupply carfisitcuitoficlaine Hewhereih the donteoltcirciihe back
plate .12 in ‘t(p resent enbodi nent Is made of alum num it may al so be
made of stain ’5?%551" or rigid plastic. Referring nowto FIG 6,
a partially expl oded vi ew atapacitor Ahving ffitsetepninalcdionpied toathe gatejof th&n- el ease

apparatus 50 is shown channel transistor; and

logic circuitry coupled to a second terminal of the capacitor for

driving the second terminal to a high voltage.
15
18.  The power supply clamp circuit of claim 16 wherein the control circuit
comprises:
a diode having an cathode coupled to the gate of the n-channel
transistor;
20 a pump capacitor having a first terminal coupled to the gate of the
n-channel transistor; '
a NOR gate having an output node coupled to an anode of the
diode;
a first inverter having an input node coupled to the power supply
25 node via a capacitor and an output node coupled to an input node of the
NOR gate; and
a second inverter having an input node coupled to the output node
of the NOR gate and an output node coupled to a second terminal of the
pump capacitor.
30
19.  The power supply clamp circuit of claim 16 wherein the control circuit

comprises:



havi ng -an open cylindrical portion | ease apparatus 50
conpri ses an upper section 52 and aimlwimﬁmmmn“' 4. The | ower section 54
i ncl udes an op@OH%6F1%56 havi ng a | everr 59 protr udi ng t hr oughcistseiiash when
noved si deways causes the upper section 52 to be quickly released fromthe
| ower section 54. An O-ring 60 provideg for a tight fitting when the
upper section 52 is attached to the | ower section 54. C-clip 58 is
installed into | ower sectiffodhadia o - f 58 is
protruding out froma side slot SGgFEﬁ?hdg%ol\L}g}r/ﬁs%c%t@&&&k%n 1C—cI 58
is a smaller version ‘Eﬁns’et%llp 14 in FIG 2 and is captured in a
circunferential cylindric

20 simlar manner as C—a% | p 14. ’Z}Qﬁfé‘ g?ksstéc |n3}10°§§16f1§°t§1°gﬁt§t°ftrlrl1e
connecti on desi gned tnrcliannellma:swromer section 54. The taper 66 on the end

of upper section 52 expandsy 8. nto |
section 54. Thsgn the Ccl ?ap é@ fg% J'"Rﬁ?"mpu d?%?ﬂp;?t%ﬁﬁﬁﬁg'?r%ﬂp?fonnectl ng
| ower section 54 wit qupparacapa:nbnamﬂaﬁautpifh&dwoupmdtb e¥Rbndeahingdnf54 and

upper section 52 ca e di sas enbl ed when the lever 59 on C-clip 58
is noved sideways opgﬁf’ ﬁ?ém Af'p 58. Oring 60 provides a tight fit
and sealing properties betwmeﬁimteﬁaa{avﬁ@@h t&iﬁe@&@ledte\ﬁﬁrou%@ﬁédarbf54
Still referring to FI&NGImhe | ower |caI end 74 of 1ower section
54 can be configured % Satfﬁ"da’ﬁwuﬁ’é QS‘SPP‘%&“@mﬁﬂm‘idﬁ@f%ﬁwﬁents The
| ower cylindrijgcal end 74 of the enbodinment shown in FIG 6 conprises a
smal | er dianeter portion adjacent to_the holes 76 and then the | ower
cylindrical end ?& eXyFRWEr BPpY Slampeaine TP ofglaimnlS whemio thetconteol girgudlr ger

di ameter porti ogodprdshs:t he outside dianmeter remaining the same for the

smal | er d| aneter portion and the |arger dianmeter portion each
an RC network coupled to control the n-channel transistor during

non-ESD events, to place the n-channel transistor in a low current state.
15
21.  Anintegrated circuit comprising:
a power supply node for receiving a power supply voltage;
internal circuitry for performing a predetermined function; and
a power supply clamp circuit for providing a discharge path
20 during an electrostatic discharge event on the power supply node, the
power supply clamp circuit comprising,
a transistor connected to the power supply node, and
a control circuit coupled to a gate of the transistor, the
control circuit adapted to provide a control voltage to the gate of
25 the transistor which has a potential which is outside of a voltage
range of an externally provided voltage supply.

22.  The integrated circuit of claim 21 wherein the transistor is an n-channel
field effect transistor and the control voltage is above a voltage which the power

30 supply node becomes clamped.

23.  The integrated circuit of claim 21 wherein the transistor is a p-channel

field effect transistor and the control voltage is a negative voltage.



of which is threaded for screw ngjyp j ices. The |ower
cylindrical end 74 of the enbodi m}g“n!gmiﬂn{r I ﬁ | 6 conprises a threaded
i nside di anmet efoloBgésishown). A tape o of | ower pEOILIz4T

conprises 8 holes 76 spaced 45 degrees apart for providing venting for
eyepi ece applications. The quick rel ease ﬁpparatus 50 enabl es the coupling
together of two optical conponents attached to the end of each section 52
21 and 54. This,gui I I ' [ her than
for the eyepiece % ; ﬁ%?lgééﬁ%ﬁgf I?fﬁgyﬁgggﬁgggﬂ%@%Eb%%%g§§§g§ si gnal
connection or forprocmseectreuiy | ines carrying gas or liquid, i-n which case
the holes 76 woutd be elimnated. The quick rel ease apparatus 50 i s made
of alum num but it may also be made of stainless steel or rigid plastic.
Referring now to #3.G A methopaf tischatgingeanle@dedatividilehargepilefin anintegpataiscope 40
seated in onemsnd_of.%g ﬁéﬁpiece 30 by nmeans of the quick attach/rel ease
mechani sm 10 wPt heifFHth B¢ RSO FMPHSIMEe  eyepi ece 30 attached to one section

52 of the alternate enbodipiidinglaltdiol WIEASAIrAR RA Eldétibstati® disdHagzel OVEr
section 54 of the quick rel ease apgaratus 50 may . be coupled to a device

such as a camera | enseVgs, the control peliage hasricpoteytistwhichgs oysidepkpesitli ve vi ew of
the upper section 52 Rfitakd¥ang! dreh BRERaIRREAISERDIS WoIKEe bR E pBRE bupply
cylindrical center portion having threads 63 on a nharrower “inner portion
53 of the cylindrical "deface contiguous to a wider inner portion 65 of

the cyli nder ar the to : ‘ [ 100 Referrin
y N9 pt %gtnltagg%a m#éhwe% s(; é ﬁ%t %gnnect to the g

to FIG 9, a top view of r section (

[ he al ternate enbodi nent
is shown. The C-clip G®wessypahtrodt inresponse to the control voltage; and

coupling the electrostatic discharge pulse to ground through a
discharge path in the switchable current sinking circuit.

15 26. The method of claim 25 wherein the switchable current sinking circuit is
a PMOS transistor and the contro! voltage is a negative potential.

27.  The method of claim 25 wherein the switchable current sinking circuit is
an NMOS transistor and the control voltage is a positive potential greater than a
20 voltage which the power supply node becomes clamped.



extending outside of its cylindrical groove in the cylindrical wall. The

| ever 59 of the Cclip 58 extends through the side wall of |ower section

54. Arib 80 aoswdsiohe perineter of the device provides f@ergidoapisfg the
22

| ower section 54 of the quick 1/8

rel ease apparatus 53. The open cylindrical center portion 53 continues

t hrough the | ower section 54. This invention has been disclosed in
terms of certain enbodinments. It will be apparent that nmany nodifications

can be made to the disclosed apparatus w thout departing fromthe
invention. Therefore, it is the intent of the appended clains to cover al
such variations and nodifications as cone wwthin the true spirit and scope
of this invention. - 23 CLAI V5
1. An adapter nmechanismfor enabling an inage transmtted al ong an
optical axis froma first device to be received by a second device, said
adapt er - nechani sm conpri si ng back plate neans having a first end
portion secured to said second device and a second end portion spaced

al ong an adapter nechanismaxis for attaching to said first device;

sai d back plate nmeans including at said second end portion a radially
extendi ng cylindrical chanber; retai ning neans positioned wthin
said cylindrical chamnber
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for securing said first device within said back plate neans; and
said retaining neans having a | ever neans extending t hrough an outer wall
of said cylindwooasssehanber for enabling said first devi cepdQudisnsssd eased

from sai d adapter mechani sm 2. 2/8 The adapter mechanism as recited
in Cdaim1l wherein said retaining nmeans conprises a circular ring having
sai d | ever means at a first end and a hook neans at a second end for
securing said retaining means within said cylindrical chamnber. 3.
The adapter nmechanismas recited in Claim?2 wherein sai d retaining neans
conprises a C-clip neans having a o 23
CLAI V5 1. An adapter nechanismfor endgling an inage transmtted

devi ce, sai d adapter-nechani s@.conpri sing- back pl ate means having a.
first end portion secured to ' npd devi Ce and a second end portion
spaced al ong an adaptqg nmecha maxi & for attaching to said first device;
sai d back plate nmeans iexl udi ng [at said second end portion a radially

al ong an optical axis froma ggrst device to b§/ recei ved by a second

emenmngcyHrMH4aL£&mma;_____JeLanUw_mmMLm§LUpgaimthin
said cylindricall'chanmberfar sqcuring said first device withijn said back
pl ate neans; anH said rdgtai ning neans havingja | ever rneans
ext endi ng throbgp_aﬂynuter valll 9fg s Ld cylindrical chanmber 'for enabling
said first device to qg rel eased fr®m $ai d adapter mpchani sm !
o Lo}
~ g & I
~N ©
< py i '4E+_4h
N VR
e 8|S
i
)
K -
T o o N
~ 8RN ¥R )
O
L

Vee
216.-9p
;

- oyt e e e e e et A ek weat ey et S M M M . e i e ey e em M e e s e e e e v oy

t
!
!
|
|
)
]
l
!
|
|
|
|
1
|
}
|
|
'
|
!
I
!
i
t
{
i
|
|
1
|
i
|
|
1
|
|
!
|
1
|



2. The adapter nechanismas recited in Claim1l wherein said retaining

means conprises a circular ring having said | ever neans at a first end
and a hook nmeaW®9%#663% second end for  securi-ng said retaini REFRFHHZzM t hin
said cylindrical chamber. 3. Bi& adapter nechanismas recited in
Claim2 wherein sai d retaining means conprises a C-clip nmeans having a
24 chanfered edge neans for enabling said first device to snap into said
adapt er nmechani sm 4, The adapter nmechanismas recited in Claim?2
wher ei n: said cylindrical chanmber neans conprises a guide post and

sai d retai ner neans conprisescqn el ongated sl ot for receiving said guide
post "into said slot, thereby I@nmting the radi a® novenment of said
retaining neans as said | ever Neans is;poved i a direction to rel ease
said first device. 5. ng mechanismas recited in Caiml
wherein said back plate nmeans nprises a reqpasection having a radially
extending cylindrical section of|lesser radial distance than said
cylindrical chanber negfrs—seatd—fe et ing ixed post
protrudi ng away fromsaid cylindyi cRI ned a
predeterm ned distance|fromsaid | eger neans to enable sgid first device
to be quickly rel easedirom said adapter mechani smusing|the fingers of

(P

one hand. p— ¥he—adapteoy—dBEhalni smas recited in|Claim3 wherein
said C-clip neans exteébs thrgyg c of approxi mately |350
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degr ees. 7. The adapter mechanismas recited in Claim1l wherein
said retainer neans conprises material neans for providing an

25" elastic voroogesda® grip an interfacing device inserted i g %apter
mechani sm 8. The adapter nech@f8smas recited in arm 172 erein
said retai ner neans conprises acetal conpounds such as delrin nmaterial.
9. - The adapter nechanismas recited in Claim1l wherein said second end
portion conprises a rear section having an opening for attaching to said
second devi ce and enabling passage of said inage. 10. The adapter
mechanismas recited in Claim9 wherein said rear section of said end
portion conprises a plurali tgof hol es surroupndi ng said opening for air

venti ng. - 11. A et hoﬁ*‘\of attaching a fmrst device to a second
device with a quick attach/ ﬂ-ef-@se—ﬁeﬁhani sm ffor enabling an inmage
transmtted fromsaid first degce al ong an tical axis to said second
devi ce, conprising the steps of} securing a first end portion of a
back plate means of said——quick/attach release mechanismto said second

device and a second éend portidn %aced al ong an adapterfaxis to said first
devi ce; ~
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26 providing at said second end portion of said back plate neans a
radially extending cylindrical chanber neans for receiving said first
device; and WO9/§6turi ng said eyepiece within said back plmiraspeamss Wt h
retaining neans.positioned within said c§/8 ndrical chanber neans;
providing a | ever neans extending through sai'd cylindrical chanber neans
to enable said first device to be quickly released fromsaid nechani sm
12. . The method as recited in aim1l1l wherein said step of said retaining
means being positioned within said cylindrical chanber neans conprises the
step of providing a CG «clip having said |lever neans at a first end of said
C-clip and a hook neans at a second end of saidgi>clip. 13. The
met hod as recited in CIaiw112§MuNeﬂrlsaid step of providing said Cclip
further conprises the step of N_providing a ch ered edge on said Cclip

for enabling said firs dev#e% into said adapter nechani sm
14. A quick rel ease adagpter nmeayanism'tor interfacing a first device to a
second devi ce conpri si n§¥ 27
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a first section of said adapter nechani sm having an inner axially
extending cylindrical wall including threaded neans on an upper portion of
said wall for smawskent to a first device; - sai d cyl i neicT/ussb/12434 |
conprises a first portion having a |arg¥ outer diameter wall than a
second portion; seal neans positioned around the circunference of
said second portion of said cylindrical wall and adjacent to an end of
said larger dianmeter first portion for providing a tight fit between said

first section and said second section of said apter mechani sm
said second portion of said imgger cylindrical |1 of said first section
conpri ses a groove around the§§uter circunferepce of said second portion

for receiving said second segtibwn Oft sai d adgpter mechani sm sai d
second section conprises an upp portion having a G clip nmeans for
insertion into said groove of sajid second portion of said first section

securing said second section said first section; sai d second
section .conprises a | ower por n having a first t hr eaded cyllndrlcal wal |
with the sanme dianeter as the fjrst segrTom cytimarical ; and

said Cclip nmeans conprises a | t hrough said| cylindrica
wall for releasing said Cclip fronlsal ve of said secpnd portion of
said first section. 28 15. The
adapter nechanismas recited in Clalﬁ1§% wherein said cylindrical wall of
said first section conprises an [outer chanfered edge at a | pwer end

adj acent to said groove for en bling said flrstiﬁﬁgf?ih snap into said
second secti on. '
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16. The adapter nechanismas recited in Caim114 wherein said seal neans

conprises an Ori

17. The adapter nechanismas recited in Caim

ng.
14 wherein sa?’v(ﬁ’%%ﬁql?p means conprises a chanfered edge forpeiabl g sai d
C-clip to snap into said groove around tHé8circunference of said second

portion of said first section.

18. The adapter nechanismas recited

in Caiml1l4 wherein said GCclip conprises material neans for providing an

elastic force to grip said groo

ve.

19. The adapter nechani sm as

recited in Caim14 wherein sai d second secti®n of said adapter nechani sm
conprises a transition areafbetween said out&% cylindrical upper portion

and said outer cylindrical Io&br portion, said/cylindrical upper portion
Fn sai d cylindrical |ower portion,

bei ng of greater outside dia
said transition area conprises =

urality of equal holes for providing

air venting. 29 20. A net hod
for interfacing a first devigg o a second device conprising a quick

rel ease adapter mechani smcomprising the steps of: attaching a first
section of said adapter nechani $m haying am rrmer—axt+aty; ext endi ng

cylindrical wall including thre¢aded gq ns @n an upper portjion of said

wall, to a first device;

provi

kng s i d cylindrical wall with a

first portion having a |arger puter qganeter wal | than a decond portion;
' ~
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positioning a seal neans around the circunference of said second portion
of said cylindrical wall and adjacent to an end of said |arger dianeter
first portion Wwosegéys providing a tight fit -between said fh&ﬁ%ﬁ@ﬁﬁ&kon and
sai d second section of said adapter nechggi sm provi ding a groove
around the outer circunference of said second portion of said inner
cyli-ndrical wall of said first section for receiving said second section
of said adapter nmechanism inserting a C-clip nmeans of an upper
portion of said second section into said groove of said second portion of
said first section thereby securing said second section to said first

section; providing in a |lower portion of said second section a
first threaded inner [cylindrical walT Wih The sane dI ameter 4as tte first
section inner cylindgical wall; and 30
providing a | ever dnan end of said Cclip means protruding through|said
cylindrical wall for |releasing said C ip fromsaid groove of saidg
second portion of saild first secd40QQn. 21. The nethod as recited in
Claim 20 wherein said nmethod conpriwges the\step of providing on sai
cylindrical wall of, |said first segfi er chanfered edge at ajl ower
end adjacent to sé'cl groove for first section to snap| into
sai d second section. 2 - recited in Claim20 wherein
said step of positigning a se 40 ound\t Ne circunference of said
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cylindrical wall of said first section includes the step of pgsitioning an

A\

Oring for said seal rreans 23. The nethod as recit@gsy claim 20,
wherein said st i nse E! '! R mpri sesQENPdl st ep of .
provi di ng cﬁ ered edgg&%ﬁ% nspem'é%g}gz’f@g enabl i ng®8aid Cclip

t ]9 sn ap 'ﬁ'@i{ﬁﬁi@NﬂL Q@Pﬁcﬁﬁﬁﬂm t'h@!bﬁﬁ ?ﬁ@?&’?ﬁbﬁf CWE@ATW@I%METP n
of «sai ST Fhemethod—as—recrted—T—CSarnr26
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(54) Title: POWER SUPPLY CLAMP FOR ESD PROTECTION
(57) Abstract

Circuitry is provided 1?0
which increases the

efficiency of electrostatic lc
discharge (ESD) power
supply clamping circuitry T
to sink larger -~ currents
during an ESD event on 108 104 106
a power supply node. J 102 ! l
Voltage clamp circuits
capable of providing ESD VOLTAGE ESD INTERNAL
protection to 2 supply node
are described. The voltage SUPPLY PROTECTION | | CIRCUITRY .
clamp circuits include a
discharge transistor which
is controlled by a control +
circuit during an ESD -L
gvent, The control circuit -
operates in response to a
voltage provided on the
protected supply node. One
embodiment provides a P—channel MOS transistor and a control circuit which drives the gate of the transistor. Another embodiment
provides an N—channel MOS transistor and a contro] circuit which drives the gate of the trangistor.




