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BACKGROUND OF THE INVENTION

Field of the Invention

[0601] The invention relates to electrical circuit devices including bond pads. More
particularly, the invention relates to electrical circuit devices including bond pad
extensions used for testing electrical circuit devices.

Description of the Related Art

[0002] Bond pads are used with wire bonding techniques for mounting electrical
circuit devices, such as semiconductor integrated circuit dies, in electronic packaging.
The electrical circuit devices typically include a plurality of relatively smail conductive
leads that are electrically connected, e.g., by ultrasonic bonding, to wire bond pads of
corresponding conductors embedded in the device package.

[0003] Some conventional circuit device arrangements include extended bond pads,
which are bond pads that have an extended area or region that aliows extra room for
the placement of test probes during testing of the circuit device. However, in such
conventional arrangements, the extended bond pads typically remain in place after
testing of the circuit device has been completed. As such, the extended bond pads can
add extra capacitance or, at relatively high frequencies, add open-circuited stubs to the
circuit device. Such open-circuited stubs are capacitive in nature and exhibit
resonances that may result in the undesirable radiation of signals. Other conventional
circuit device arrangements include extended bond pads that are broken off or peeled
away from the real or original bond pad after testing is performed. However, in such
arrahgements, subsequent use of the extended bond pads is not possibie once the
extended bond pad has been permanently removed from the circuit device.

[0004] Therefore, a need exists for a reusable, removable, extended bond pad or
bond pad extension that does not include or contribute additional parasitic effects to the
existing parasitic effects of the associated electrical circuit device.
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arrangenent according to enbodi nents of the invention; [0007]Fig. 2
Is a block diagramillustrating a bond pad extension test pad
arrangenent according to enbodi nents of the invention, including a
transm ssion gate switch and a static random access nenory (SRAM
control circuit; [0008]Fig. 3 is a block diagramillustrating a bond
pad extension test pad arrangenent according to enbodi nents of the
invention in use with a radio frequency (RF) transgeh®bdket NOD) dobsdis
4 is a block diagramillustrating a bond pad extension testL§8a: Fraiti45
arrangenment according to enbodi ments of the invention for use in

radi o frequency (RF) traBR@ﬁﬁE@@RWN?@ﬂHEWﬁA@QNG@d [0010] Fig. 5
0

Is a block diagramillustrating a ne for testing an electrical
circuit usjopgsj tF‘iU‘q iQQ@[o%KE@@%anuét»%%ﬁg Eﬁgn@ﬁé@éﬂ&{%teﬁ%gr ding to
enbodi ments of the invention.
arrangement according to embodiments of the invention;
[0007] Fig. 2 is a block diagram illustrating a bond pad extension test pad
arrangement according to embodiments of the invention, including a transmission gate
switch and a static random access memory (SRAM) contro! circuit;
{0008] Fig. 3 is a block diagram illusirating a bond pad extension test pad
arrangement according to embodiments of the invention in use with a radio frequency
(RF} transceiver;
f0009] Fig. 4 is a block diagram illustrating a bond pad extension test pad
arrangement according to embodiments of the invention for use in radio frequency (RF)
transmission power monitoring; and
[0010] Fig. 5 is a block diagram illustrating a method for testing an electrical circuit
using a bond pad extension fest pad arrangement according to embodiments of the
invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0011] In the following description, like reference numerais indicate like components
to enhance the understanding of the invention through the description of the drawings.
Also, aithough specific features, configurations and arrangements are discussed
hereinbelow, it should be understood that such is done for illustrative purposes only. A
person skilled in the relevant art will recognize that other steps, configurations and
arrangements are useful without departing from the spirit and scope of the invention.
[0012] Embodiments of the invention are directed to providing a bond pad extension
test pad that can be used for testing a corresponding electrical circuit but then is
automatically removed from the electrical circuit upon the removal of the applied testing
voitage to the bond pad extension test pad. The removal of the bond pad extension test
pad from the corresponding electrical circuit prevents any extra parasitic effects
associated with the bond pad exiension test pad from being added to the corresponding
electrical circuit, such as substrate noise, substrate coupling and skin effects. For
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[ 0016] The controllable switch 16 can be any suitable switch that can
renovably couple the test pad 14 to the bond pad 12 in such a way
that the bond pad extension test pad 14 is electrically connected to
t he bond pad 12. For exanple, the controllable switch 16 can be a
transm ssion gate, as shown in FIG 2 and discussed in greater

detail hereinbelow A transm ssion gate is an el ectronic_elenent that
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conponent (not shown) added thereto, however, such is not necessary.
019] Referring now to FIG. 2, shown is a block diagram iilustrating the bond pad

extension test pad arrangement 10, in which the controllable switch 16 includes a
transmission gate 24 and the controi circuit 18 includes an SRAM cell 26 coupled to the
tfansmission gate 24. The contfrol circuit 18 also is coupled to the bond pad extension
test pad 14, e.g., via an arrangement 28 of additional logic. According to embodiments
of the invention, the bond pad extension test pad 14 can have some leakage
component (not shown) added therefo, however, such is not necessary,

[0020] The SRAM cell 26 includes a plurality of transistors M1-M4, with fransistors
M2 and M3 cross-coupled together directly and via resistors R1 and R2, respectively, as
shown. A data line 32 of the SRAM cell 26 is formed by the connection of transistor M1
and transistor M2, and a resistor R3, as shown. A data bar or data complement line 34
of the SRAM cell 26 is formed by the connection of transistor M4 and transistor M3, and
a resistor R4, as shown. The data line 32 is coupled to the source voltage Ve (i.e., tied
“high”) and the data complement line 34 is coupled to ground {i.e., tied "low").



[ 0020] The SRAM cell 26 includes a plurality of transistors M- M,
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[ 0027] When the testing probe is renoved fromthe bond pad extension
test pad 14, the wite line 46 of the SRAM cell 26 no longer is

energi zed. As such, within the SRAM cell 26, the connection 42 to the
first control or enable input of the transm ssion gate 24 becones a

|l ogical "low' and the connection 44 to the second, conplenentary
control or enable input of the transm ssion gate 24 becones a | ogical
"high," thus turning "off' the transm ssion gate 24. A@m@ﬂg@a@eaumommmn
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pad extension test pad 14 is electrically isolated fron1the bond pad
12. [0028% i\gelbﬂligl% m@eéahg@rbuéfméﬂ@etcbma& x?mdh@zs?r&mdmnfr&ﬁin t@aqbad 14
arrangemnen illu es of an ectrical circui

rr angement afeter 6T o BoTy PebiS o IE haBu pad 15 s TbRRPEeY ehietineusbes
circuit arr ang@ﬂf@rﬁqyb@m@gaer@ﬁﬁe h@s@ernbcﬁﬁdmﬁudmigtdmwtofttteas{banag:aarmberstms
maki ng contact wit t he bond d 12 i

di |
e s ont adinandr st BordRes eSSk ieaiea T4 rn 2o KenrelahbgPugr B 558nd o
FL obi ng and gmgem@mﬁj‘utge&trsw oty b tng ﬁﬁ];eg){)ndldglélmrtg ot?&t{gn@ gd(i) %esses
us reservi e ondal anl il OT ., e [0) a
Al't hough the Db 48 SBstnii ien el g PP S e 626 KRR ot B9

2 includes anafigheet lbelmrrgstiil&otcmmbfeml upt the@RAM &8l 2@k kelapsedtr® hot

circuit arran ements n be used a ng to di nrents .0
Chvent | on | FolREEMG: SAhiBe 880 Fofer Yo & ArRisdiBats Rl ¥ lnieBine pepe
circuit 18 capad éméruaﬁtﬁn tastcpiati@uahganémtbgbnmb.gqffod\iéﬁnglptmgocxset Hiaé SRAM cell -

configured to a ed | t £s to bon nsion t

bad 14 and t 28 EHCENPERHAER of M MBS cirdul e @ 3NefRRle s 95 180 ile
and second enmlaimg progass snofath ewittteansoitissSRAMgall 26 Bdcduse dantitelling B@is not
operation of ]tL?I;le tr%nam' ssion gate 24 in the manner descri bed

her ei nabove. Wevd ,e the use of an SRAM cell in the control circuit
18. can be advifzapediveen atdsting pabe ERAMIiedtd thaboraigeiaxidnsidodsstipat! 14, the

| ud i i f i t
el et ShEANS b B ST B B! VSRR AR B sy
is a bloc kt d|5 28 beovmidslenstgized| agappropiade : gkl adatehm |0rhheg 88AMpzdl 26 is such a
arr angenen i ol he i .

o oul di nohi oL BELHS e AorEE SRR Msudl tidIP ¢ Bl efedi 8f enetie put of
noi se anpl i f| tine tr(ahsu‘-\l)ssmnpa‘te Z#farsira iBgcalrlans tehe eecontThenapieragrgayenntirg or

| nol udes one,_ g6,k BANGE, SHER BRsNnRE LR BRGNA0, 20 BE

transcei ver 52. e arran enen a transn155|on
or ot her appr den meetrmnnasmnlm 24 stiimeth “ang teaitmheld fioon mhéeswogldrqbad

12, the bond gﬁpﬁﬁé’{‘&tﬁg%ﬁ péc?é{terﬁ’s?t%%ét C;Fa@“l %H tp% t?}é%%e&%%rb%}nhgﬁée

switch 16, an contro circuit e control
switch 16 andextersidionst pedd 4endding berd ma@ls‘t2 Ml@sseﬂmr@m\fpatbe testing

ext ensi on tesFroB@ﬁoe]s n@tGihlife ﬁ&*l-épda%dlzté%eﬁgwog Ef%sr}dnﬂ a8 98 Rcalfing test

e.g., via an Input transm ssio The testl ng solrce
54 is configusigegis.o i nject a high speed test signal into the |ow

noi se anplifi ﬁﬂ fz?L t\ﬂﬁeﬁ {Pﬁ%stﬂ% p?é)})ge nﬂ%rﬁcfv@@%ﬁ‘\'tK@Borﬁgpad'Q&éfﬁé?Jn’teét%d 14,

| ow noi se anpli ly 1's sensitive

| oadi ng, and theuyite H@fﬁ)@fdh?)ﬁﬁAW%‘ﬁ’@modoﬁﬁ?f 'Slﬁé‘efﬂ'@uﬁ@éﬂcﬁtﬁ"ihﬁgthe SRAM
active RF testijng nEN@hBEQLR 4210 tHRRRE @b or kbl YRpRR BRItransmission gate 24

becomes a logical “low” and the connection 44 to the second, complementary control or
enabie input of the transmission gate 24 becomes a {ogical “high,” thus turning “off’ the
fransmission gate 24. As discussed hereinabove, when the transmission gate 24 is
turned “off,” the bond pad extension test pad 14 is electrically isolated from the bond
pad 12.



di scussed herei nabove, when the control circuit 18 detects that a
testing signal or testing voltage has been applied to the bond pad
extension test pad 14 by the RF testing source 54, the control

circuit 18 enables the controllable switch 16 to all ow the high speed
test signal to be injected into the input of the |ow noise anplifier
in the RF transceiver 52. Wen testing is conplete, i.e., when a
testing signal no longer is applied to the bond pgag.6Xl.80%h Rk Sty
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14. Therefore, as long as a testing signal is applied to the bond pad
extension test pad 14, the control circuit 18 will continue to enable
the controllable switch 16, thus allow ng the bond pad extension test
pad 14 to be electrically coupled to the bond pad 12 and al |l owi ng t he
testing signal to be applied to the bond pad 12 and the el ectri cal
circuit to which the bond pad 12 belongs. [0037] The nethod 80 al so
i ncludes a step 88 of disabling the controll abl e

di scussed herei nabove, the control circuit 18 is g%ﬁﬁﬁbmxégo ﬁ °£gﬁﬂ;
di sabl e the controllable switch 16 if the control circuit 18 does not

detect a testin c? gnal ap I|ed to the bond pad extension test pad
14. |f t h&SeH5Re B?re‘EFPQ}’&rW arsthaﬁegtrqﬁsvctﬁé@éﬁeoas a3 lesEnosTigwh P
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i sol at i ngte8¥NIRYES e R R el racHbIReNshigs &g eand Pﬁﬁ*‘i’lec dch Jgdo aliow t’.’)‘et he
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t he bond e it 18
cl'ect 1 calSFefeet BPUqor FORTERG Shbfe BEToRBSTaR ¢ armlttop ere an
circuit t BFWanmttemaaImCtMSm&tér Ehﬁtpbtedtagw issconpled ltxeamgnténaﬁ&m suthoas a
addi ti onal itic-effects 0 d by the
bond pad RITETATie dBp Habererh p MRByFovbhEoaRs sl Fritap! SEtBkd, o
whi ch t hetohhmblorpiznhd]ﬁctdmeioomw pad 0)4),399 ) ¥ia witlahsrbissiap firee @t Theobdridqsze
skilled i g&p de to
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cLal e anshlgitie Sifch AR Lo BHLU3 P H R anEP el IUETL 0B G) ALERT
is: |I. An"electrical circuit arr eirent for € rrca
at | east [0983)% o Aroodimg tmmnmmntseifétetmvanabn diner bmndtpadeaxtanelon test pad
conpri si ng'rangement provides a stub for tapping off a portion of the RF transmitter output power
when the power monitor 66 is applied to the bond pad extension test pad 14. Typically,
such stub or tap provided by the bond pad extension test pad arrangement is coupied to
a relatively low impedance point on an ouiput matching network 72 between the
transmitter output stage 62 and the antenna 64. Typically, the outpui matching network
72 is configured to have an impedance that matches or approximateily maiches the
impedance of the transmission line 68.
[0034] In operation, when the power monitor 66 is coupled to the bond pad extension
test pad 14, and the power monitor 66 is turned on or powered up, the control circuit 18
detects the presence of the power monitor 66 via the bond pad extension test pad 14

and, in response thereto, enables the controllable switch 16, thus electrically connecting



a bond pad extension test pad; a controllable switch coupled to the
bond pad extension test pad and configured for coupling to the at

| east one conponent, wherein the controllable switch includes at

| east one enabl e control input for enabling and disabling the
controll able switch, wherein the controllable switch is configured in
such a way that when the controllable switch is enabled the bond pad
extension test pad is electrically connected-to t 1
conponent and when the controllable switch is dlsg E”&ﬁgiﬁéﬁgﬁﬁgé
extension test pad is electrically isolated fron1the at | east one

t d trol t ad ext
Coar  nad tnon Bt Sibdsion b i s Mol ah S 1 p RS0 o R BEPER)
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en ate olta a 0o the bo I on est ad,
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testi nlg v@tmgmggﬁzamdatlbe?mgttestéd)e gaomlanﬁa@lp@mérew:tensa Rlirnpadff of he

t Cl I CUl | S es e C a rran
e 1ot t PR IHTTE SRR AR hE oMt st Ml AL
i ne coupdﬁmbnhectmger lsonating)md pewtemenitn 66 a\elx\j(i] thearhnsmseioniline 6?Mmahe
CII’CUI'[ISCO way , t hat en a tage I s
Copi e+ Teriemie BBl eradh. 68 SRl nayiot s P REmaFRy BB B Aoet ' o
t he cont rtainsmlstsmulllhe cauarsininb elechintilyaonesoted fiotthd baresnaiitdreutguestage 62

troll t h t | t ' lied.to th
cont ol e S BV B0 B e 5 MRV AR
circuit cgmse]s tﬁwerungmmwto i 6 sHowhads aiblsa}bmeg:taheillmtmg)h &t osl 80 for
swi tch. t%stm-ghaen € ect 9011”% thnﬁa a b%ﬁd Egéj ext (fonatest pad arrangement according

fo embodiments of the invention. The method 80 includes a step 82 of providing a bond

pad extension test pad arrangement according to embodiments of the invention, e.g., an
arrangement in which the bond pad extension test pad 14 is coupled to the bond pad 12
via the controllable switch 16, and the control circuit 18 is coupled to the bond pad
extension test pad 14 and coupled to the controllable switch 16, e.g., as shown in FIGs
1-4 and described hereinabove. The method 80 also includes a step 84 of determining
or detecting whether or not a testing signal is applied o the bond pad extension test pad
14. For example, a testing probe configured to generate a testing signal can apply a
festing signal to the bond pad extension test pad 14 by probing or contacting the testing
probe o the bond pad extension test pad 14. As discussed herein, the testing probe
does not make contact with the bond pad 12.

[0036] The method 80 also includes a step 86 of enabling the controliable switch 16.
As discussed hereinabove, the controt circuit 18 is configured to enable the controliable
switch 18 in response to the conirol circuit 18 detecting that a testing signal has been
applied to the bond pad extension test pad 14. if the control circuit 18 detects that a
testing signal has been appiied to the bond pad extension test pad 14 (Y), the conirol
circuit 18 enables the controllable switch 186, thus electrically connecting the bond pad
extension test pad 14 to the bond pad 12. Once the step 86 of enabling the controllable
switch 16 has been perfornﬁed, the method 80 returns to the step 84 of determining or
detecting whether or not a testing signal is applied to the bond pad extension test pad

10



wherein the controllable switch includes an input coupled to the bond
pad extension test pad, an output configured for coupling to the at

| east one conponent, a first enable control input and a second enabl e
control input, wherein the control circuit includes a first control
line coupled to the first enable control input of the controllable
switch, a second control |ine coupled to the second enabl e control

I nput of the controllable switch, and a wite line coupled to

bond pad extension test pad, wherein the control C|Wﬁﬂ%Fm%§Ntﬁuﬁogﬁﬂg
configured in such a way that when a testing voltage is applleé

t he bond pad extension test pad, the control circuit applies control

i nput si gnal4d Whegeferlgead lopg gs ederting ighaliannyed teethe berd pathexiensiandestipal

i nput and V1Aﬁtﬁe%n§§l‘%fﬂ'€ﬂt ?@wmrcehnduuef ﬁmém@ca aéle%mg# % q%téue\'mng

I nput in suc hat the control IS ena

wher ei n t hethe 8ard md pitensifntestPad dAe brieleetricaly saemed oty b@'ﬁfbﬁad/\ﬁ“%ﬁm%o
testing vollig@fgitfe RRMJ S5hd & 5&&;:@@@6 tR@HoRXg LN A §§recﬁesl,cn&mo

control circuit a plies control input signals viat ir'st control
line to theWW'm@‘?b@ﬁ(&BP@%BﬁPNﬂ i nput and via the second control

tine to thepagpondrenaihs a?o)élga mbluaéboaléteb B3 SHGBaFinYRe éda.@rbuébheesw.tch 16,

controllable swWtch is disabl ed. ) arrangenent as recited

claim1, whisdsaseerbheeinplegyst th@ﬁ@nfé&ﬁmﬁéﬁtls Fenfigutse e disalele thesvommltable
ar r angenentgagh ﬁ@@fitﬁéﬁéodtr@l &.lcan B lioedS 1gBIcht 4 té@mfwérra@bba#ah@o @Hé"btoﬁél‘ phd

a transm ssion gate. . The arrangenent as recited in

wherein t heexttﬁiﬁtoﬂdq’s"@?@ di i thaeanirakdredt 4§ deqscnat defaela tﬁé@'@@%ﬁﬁ?"?d to

(SRAM cel lthe bhorfd pé@@xté{smﬂgﬁfﬁﬁﬂtm%ﬁ KHRCdohel cﬁr@uu?i%@&b‘ies W@%Bn%lr&aﬁl@e
control lable switch includes first enable control input and

second enabtétcR dhtthes elprperlly '%”%@ﬁ"é‘f%“‘?ﬂ@g L] pa@lﬁ“@ﬁ‘ﬁ*@“ 'fGH"é PRAES
a static r apdBEHEGRES 2TRIRE Yhd SBAM otdddoiind\hercBhiollabie sARAVHS BAd been

| ncI udes performed, the method 80 returns to the step 84 of defermining or detecting whether or
not a testing signai is applied to the bond pad extension test pad 14. Therefore, as long
as no testing signal is applied to the bond pad extension test pad 14, the control circuit
18 will keep the controllable switch 16 disabled, thus keeping the bond pad extension
test pad 14 electrically isolated from the bond pad 12,
[0038] As discussed hereinabove, by probing the bond pad extension test pad 14
with the testing probe instead of the bond pad 12, the electrical circuit to which the bond
pad 12 belongs can be tested without the testing probe having to make contact with the
bond pad 12, thus preserving the physical integrity and maintaining the bonding ability
of the bond pad 12. Also, by keeping the bond pad extension test pad 14 (and the
controf circuit 18) electrically isolated from the bond pad 12 when the electrical circuit to
which the bond pad 12 belongs is not being tested, no additional parasitic effects that
may otherwise be contributed by the bond pad extension test pad 14 are added to the
electrical device to which the bond pad 12 belongs.
[0039] It will be apparent to those skilled in the art that many changes and
substitutions can be made to the embediments of the invention herein described without
departing from the spirit and scope of the invention as defined by the appended claims

and their full scope of equivalents,
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a first transistor coupled to the bond pad extension test pad, a
second transistor coupled to the first transistor, a third transistor
cross-coupled to the second transistor, a fourth transi stor coupl ed
to the third transistor and coupled to the bond pad extension test
pad, a first control line having a first end coupl ed between the
first transistor and the second transistor and a second end coupl ed
to the first enable control input of the controllable switch, and a
second contyeQhvdridg ciaveds:-a first end coupl ed between the third
transistor and the fourth transi stor and a second end coupled to the
second enabl e control lines of the controllable switch, wherein, when

testi lied t d h
Srant col | Tagis 00real cBRE BFenasmlan! Gy GeariR0y iShi Eart RFY BT o owi t ch
via the fidsinoalst wiefinae e%@ﬁif?:la?cﬁ?&ﬁ‘ttde‘%ice' tdiRSridif:such a way that the

controllable swtch i s enabled, and wherein, when no testing vol t age
is applied to atbenﬁpadje;tanm@xteatrmdon t est pad the SRAM cel | applies

2SOl Y Ry SATS SR S SRt s g 1 20
controllable swi é(ﬁﬁ'igh%d%ﬁé’&ipﬁﬁg to the at least one component, wherein the
controllable switch includes at least one enable control input for enabling
and disabling the controllable switch, wherein the controllable switch is
configured in such a way that when the controllable switch is enabled the
bond pad extension test pad is electrically connected to the at least one
component and when the controllable switch is disabled the bond pad
extension test pad is electrically isolated from the at least one component;
and
a control circuit coupled to the bond pad extension test pad and coupled to
the enable control input of the controllable switch,
wherein the control circuit is configured in such a way that,
when a testing voltage is applied to the bond pad extension test pad, the
conirol circuit enables the confrollable switch, and
when no testing voltage is applied to the bond pad extension test pad, the

control circuit disables the conirollable switch.

2. The arrangement as recited in claim 1, wherein the control circuit includes a
write line coupled to the bond pad extension test pad, wherein control circuit is
configured in such a way that when a testing voltage is applied to the bond pad
extension test pad, the write line input of the control circuit causes the control
circuit to enable the controllable switch, and when no testing voltage is applied to
the bond pad extension test pad, the write line input of the control circuit causes

the control circuit to disable the controllable switch.
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8. The arrangenment as recited in claim1l, wherein the at |east one
conponent further conprises a radio frequency (RF) transceiver input
bond pad and the - bond pad extension test pad is coupled to an RF
testing source, wherein when the RE testing source applies a testing
signal to the bond pad extension test pad, the control circuit
enabl es the controllable switch to allow the RF testing signal to be
applied to the RF transceiver input bond pad, and wherein when the RF
testing source is not applying a testing signal to the bond pad
extension test pad, the control circuit disables the controllable
switch to eBethe arcarigenentas recitedtihelaRm I,est i ng sour ce fromthe RF

L her ei n pHhERSs tRaiBRhle suiemEnaer & BNt R i ha,
radi o frequency é&ﬁsﬁﬂ@ﬂ%ﬁﬁt ﬁlﬁéutﬁ&ttd%ﬁg&reaq@r ARPLAND tla@@file@adme

extension test pad I's coupled to an RF power detector via a stub,
wher ei n when t hecddipqrenk a fitstteneblocongoljopeiand aspeondramablgeonipl iBbwte Ui t

detects the presence of et ector..cou bond pad
ext onst on '+ SLITRAE R Toh CRBUERONE h SRS SRR R D RERSY | bl 6
switch to allow éﬂ%%le%n%l"ﬁbufj@ﬂtﬁéE@ﬁtrdl&biead%f?:hfa§ecBQd Ebififol Unet he
power generated by RF transmtter output stage, d wherein when the
RF power det ect otoupiedriotthpepsendenabhs cantol aypnt ofilhe comtudlafolecﬁvgmht my:l t he
controll able switch, t

fromthe RF tran®Ris ﬁ’l’ee%?e}lt% toﬁ‘%\%%“dsgaf??tx eﬁ%ﬂ’glt%%ﬁ ’\(/:vglr gle;[’ gﬁ;[ ;)r

devi ce, conpihsiciithe @bntr&laticul MecH@FRAMIGASuch a way that when a testing
voltage is applied to the bond pad extension test pad, the control circuit
applies control input signals via the first control line to the first enable
control input and via the second control line to the second enable control
input in such a way that the controllable switch is enabled, and

wherein the control circuit is configured in such a way that when no testing

voltage is applied to the bond pad extension test pad, the control circuit
applies control input signals via the first control line to the first enable
control input and via the second control line to the second enable control

input in such a way that the controllable switch is disabled.

4. The arrangement as recited in claim 1, wherein the at least one component is

a bond pad.

5. The arrangement as recited in claim 1, wherein the controllable switch is a

transmission gate.

6. The arrangement as recited in claim 1, wherein the control circuit includes a

static random access memory (SRAM) cell.

13



an electrical circuit arrangenent renovably coupled to the at | east
one conponent, wherein the electrical circuit arrangenent includes a
bond pad extension test pad, a controllable switch coupled between

t he bond pad extension test pad and the at | east one conponent,
wherein the controllable switch includes at |east one enable control

I nput for enabling and disabling the controllable switch, wherein the
controllable switch is configured in such a way that when the

control | abl e; Smetmn'ggna&aa@'r@&teai?ﬁ?cmﬂq, BAgrefiihe RShiPibisdwikad i s

el ectrically connect to the at [east one conponent and en the
cont r ol | abl einsluidech firs edatdabbmrb] iyt bndd spadd exdtdo sowrol tgsitt, gnad | s

electrically isolated framthe a A@east one orrgconent , and@%@ﬁgt r ol
circuit havi Wgemghe cantrelcirepit inptudes g 5tadig TaRsloph acosiRinc R i on
test pad and, Wh@ﬂail?ﬂﬁ%ﬂ QHltce‘f1QH8hﬁé§ to the enable control input of
the controllable swtch, wherein the control circuit is configured in
such a way t hatfirstwhasisir tegtledity thebbabpad extenspdn test pad, t he bond pad
extension test pad, the contr ?I Ci ck;i t enables the controllable
switch, and @sccond transistor coupled to the first transistor,
a third transistor cross-coupled to the second transistor,
a fourth transistor coupled to the third transistor and coupled to the bond pad
extension test pad,
a first control line having a first end coupled between the first transistor and
the second transistor and a second end coupled to the first enable control
input of the controllable switch, and
a second conirol line having a first end coupled between the third transistor
and the fourth fransistor and a second end coupled to the second enable
control lines of the controllable switch,
wherein, when a testing voltage is applied to the bond pad extension test pad,
the SRAM cell applies a control input signal to the controllable switch
via the first and second enable control lines in such a way that the
controllable switch is enabled, and
wherein, when no testing voltage is applied to the bond pad extension test pad,
the SRAM cell applies a control input signal to the controllable switch
via the first and second enable control inputs input in such a way that the

controllable switch is disabled.

8. The arrangement as recited in claim 1, wherein the at least one component
further comprises a radio frequency (RF) transceiver input bond pad and the

" bond pad extension test pad is coupled to an RF testing source, wherein when
the RF testing source applies a testing signal to the bond pad extension test

pad, the control circuit enables the controllable switch to allow the RF testing

14



when no testing voltage is applied to the bond pad extension test
pad, the control circuit disables the controllable swtch. 11. The
device as recited in claim 10, wherein the control circuit is
configured in such a way that when a testing voltage is applied to

t he bond pad extension test pad, the wite |ine input of the control
circuit causes the control circuit to enable the controllable swtch,
and when no testi ng voltage is applied to the bond pad extension test
pad, the witg i r ol
B reui T to di ol O ppaReaR it FARCOL: bEAY iR BRR A A
reci ted in clthe RFLOstingsenmiens hoteapplyig otesting sigsalite dte hondipades an

i nput coupled to the bon ad extensi.o pad, u

configured fd¥t %l?&ltFﬁé’agﬁﬁ? RNty CFE‘QEB”B‘%ES s B'i’i@%‘tb?e %}’B‘?“itl’rtgt enabl e
cont ol 1 nPUlci@fiedySERRRIhE RPN R ABAGL krohnmetnp hReald b ARt ol
circuit |ncIu es a rst contro ne coupled to the first enable
control inputpadf the controllable switch, a second control |ine

coupl ed to the second enabl e control input of the controllable switch
and a wite Iine coupled to the bond pad extension test pad, wherein
the control gfangémﬁﬁ’c’hb'r&ﬂfeﬁqn bl@nﬁ‘!cﬁhérew?‘ﬁhetahﬁhst‘%é @oﬁpbﬁesﬁa@g
voltage is app ond pad extehsion test pad, the control

circuit appl absndpat campledripatradio g'nqhmcyl (RF) rendmnittet outme:tSttage andlee t o
cond control line to

the first enabl e contrpl in vi.a th
t he second e\’l‘%‘lﬂ? COHsion t%%ﬁ% ISIWHEGQHO an%ﬁm“fﬁé e‘ieﬁté’ré'@rﬂsr%l?l abl e
swtch is e g}] whAL WG \Pertdé?ecﬁﬂné pberel ﬁf%& cbﬁr&%ﬁfzﬁﬁﬂé@&s' n

suchavvayt en no testing voltage is appli to the bond pad
ext ensi on tethka ppenﬂncdchfethe&ﬁ‘tpmterdehector touped ioeﬂae bmrd pal exitension testgnal s

via the first control line to, the tenal | . npyt d via
the second c 4 inrpspgngefhescto ?@E’[ﬁ’ﬁ&g ﬁw 8]ir1?q ﬂMH]e uch a
way that the,Geatdeflctitb fapoot b GBrtich HitBpdvegenerated by RF transmitter

output stage, and wherein when the RF power detector is not powered up, the

control circuit disables the controllable switch to electrically isolate the RF

power detector from the RF transmitter output stage.

10. An electrical circuit device, comprising:

at least one component;

an electrical circuit arrangement removably coupled to the at least one
component, wherein the electrical circuit arrangement includes

a bond pad extension test pad,

a controllable switch coupled between the bond pad extension test pad and
the at least one component, wherein the controllable switch includes at
least one enable control input for enabling and disabling the controllable
switch, wherein the controllable switch is configured in such a way that
when the controllable switch is enabled the bond pad extensicn test pad

is electrically connected fo the at least one component and when the
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13. The device as recited in claim 10, wherein the at |east one
conponent is a bond pad. 14. The device as recited in claim10,
wherein the controllable swtch is a transm ssion gate. 15. The
device as recited in claim 10, wherein the control circuit includes a
static random access nenory (SRAM cell. 16. The device as recited
in claim210, wherein the controllable switch includes a first enable
control input and a second enable control input, and wherein the

control circuit i%bgl:n’ldﬂﬁﬁe%g&ﬂé ﬁ?ibﬁﬁqﬁ%&?&ﬁééeﬁﬁ{%ﬂﬁeg?gﬁg@ cell,

wherein the SRAM Includes a first transistor coup t he
wite |ine input,electseadbridolbted fgins therat taasipdredoimponbet, fnd st

transistor, a third fransistor crqss-caqupled to_t hﬁ]&%%cand )
transistor, a RSOPEAL ircHdiaying:a watedinednpy conrled ke ndRad sxighsighd
coupled to the wry 1,08 i ' 1&0@ | HaloPr-LR NN
‘end coupl ed bet wellg%\t%tahea ?P?@tﬂgialggn | ts%%%p an tt{]ﬁgnés%é;‘gor@%n@%s?fst or
and a second end aauplleietwittihe first enable control input of the
control | abl e swi.tch, .and L .
wherem the control circuit is configured in such a way that,
when a testing voltage is applied to the bond pad extension test pad, the
control circuit enables the controllable switch, and
when no testing voltage is applied to the bond pad extension test pad,
the control circuit disables the controllable switch.
11. The device as recited in claim 10, wherein the control circuit is configured
in such a way that when a testing voltage is applied to the bond pad extension
test pad, the write line input of the control circuit causes the control circuit to
enable the controllable switch, and when no testing voltage is applied to the

bond pad extension test pad, the write line input of the control circuit causes

the control circuit to disable the controllable switch.

12. The device as recited in claim 10,

wherein the controllable switch includes an input coupled to the bond pad
extension test pad, an output configured for coupling to the at least one
component, a first enable control input and a second enable control input,

wherein the control circuit includes a first control ljne coupled to the first
enable control input of the controllable switch, a second control line
coupled to the second enable control input of the controllable switch and a
write line coupled to the bond pad extension test pad,

wherein the control circuit is configured in such a way that when a testing
voltage is applied to the bond pad extension test pad, the control circuit

applies control input signals via the first control line to the first enable
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a second control line having a first end coupl ed between the third
transistor and the fourth transistor and a second end coupled to the
second enabl e control input of the controllable switch, wherein, when
a testing voltage is applied to the bond pad extension test pad, the
SRAM cel | applies a control input signal to the controllable swtch
via the first and second enable control lines in such a way that the
controllable switch is enabl ed, and wherein, when no testing voltage

is applied to tchatrbidnsutead vixthenrstond doasdl lhrdo thdeecGPbhabéd dondopl | es
a control input signal to the controllable swiitch via the first and
second enabl e depittinsudhigieay that hgcanioligbje switeh is geatlethiapd| | abl e

swtch is di T j 2G| j I , rein
t he bond padag%egtshiegéz r%ls{fﬁﬁggy#@%éﬁ%{lggh%%gFjﬁgﬂ\&/:érti%‘tﬁe&%]lgg% |%put
via a | ogi c ar rahggesmeapplisthertet Boddisad G@ensioareapgé e toitrut clideis a
NAND gat e havi ng an ingut_ coupled to the bond@iad extensi on test pad
and havi ng an @Bplestcontipbingnt sigRady via theinst epnteoh lipg fathedigstsnakiet o t he
out put of the . t i i
Mpat. 16 TneOREo B B8Y AR 3 A oo Lot b fe L

one conponent fintit Iihesucﬁmm? fasthe coagbinblé Ssiteine WisaBel. t r anscei ver
i nput bond pad and the bond pad extension test pad is coupled to an

RF testing source, wherein when the RE testing source applies a

ciroult ananrd e Esnbre s EELEIP: RRekRbe BOfestohEasflbid s o

signal to bebapppdded to the RF transceiver input bond pad, and
wherein when the RF testing source is not applying a testing signal
to the bond pad extension test pad, the control circuit disables the

cont rol | abl € 2 WeGfivi o§hasitel st Blalot 1059habfh i GofForlBR dwlensou" ce
romthe RF

transmission gate.

15. The device as recited in claim 10, wherein the control circuit includes a

static random access memory (SRAM) cell.

16. The device as recited in claim 10, wherein the controllable switch includes
a first enable control input and a second enable conirol input, and wherein the
control circuit includes a static random access memory (SRAM) cell, wherein
the SRAM cell includes
a first transistor coupled to the write line input,
a second transistor coupled to the first transistor,
a third transistor cross-coupled fo the second transistor,
a fourth transistor coupled to the third transistor and coupled to the write
line input,
a first control line having a first end coupled between the first transistor and
the second transistor and a second end coupled to the first enable control

input of the controllable switch, and
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transcei ver input bond pad. 19. The device as recited in claim 10,
wherein the at | east one conponent is a bond pad coupled to a radio
frequency (RF) transmtter output stage and the bond pad extension
test pad is coupled to an RF power detector via a stub, wherein when
the RF power detector is powered up, the control circuit detects the
presence of the RF power detector coupled to the bond pad extension
test pad and in response thereto enables the controllable switch to

al l ow the RF povero el @bPlind RavidPa @kdt efid Egﬁr%éﬁbtﬁteeﬂhﬁtﬂ%‘@rﬁnsistor

generated by RF transmtter output stage, erein when the RE
power detector i sndihe foailetrasisiqr, amkdreesecomt enal coopled o thediesarnl embiehe
controllable switch to elegtrically isolate the RF power detector

fromthe RF tranSohE &P%Gfé’ﬁtcog? le sWitch, A net hod for testing an

el ectrical cirGifideiRayhdfa %tiﬁ%ﬁ%}agﬁ?@%ﬁ%lﬂ%%tbohﬁ@ﬁ& Qten%@ﬂhrs{ si ng:

det ecting whether a testing si ed to a bond pad extension
test pad coupl edpid) thehBRAM tetbaipliene conmpldnsritsignabtodhe omitradlabkebl e

switch, wherein a cqntro ircujt is coupled to.the controll abl
switch and coupl %wt@bvwﬁﬂee ﬁr_@hep %ea%%r@ﬁ% SObURSIAGE A BES R o
control |l abl e swi &%ﬂrdll%bfécéwqcﬁ'i@@xﬂabk%ibﬁﬁ’&h a way that when the

control |l able swt I's enabled the nd pad extension test pad is
el ectrically coiresiheshéond testing vélegstis appdied tortherbend pad dxtehaon tese

controllable switch is_ disabled the bond pad extension tes dis
electrically isppaaffélep $RAH ceiEs theﬁéaeretrﬂdmé}ﬁ?aﬂf@ﬁﬁ? oD g the
cont rol | abl & swi fhcrbVia AP Qloofid BRI cdnfiol BRRAAIECH £ wa)hat the
detection of a testing signal applied to the bond pad extenSion test
pad, wherei n t hecdmdlapedweichaendisabied.est pad is electrically coupled

to the at | east one conponent via the controllable switch in such a
way that the testing signal applied to the bond pad extension test

pad is applied 15oThdgeBte dERE e PRRISRIRN WREein #8%ond pad extension test
pad is coupled to the write line input via a logic arrangement, wherein the
logic arrangement includes
a NAND gate having an input coupled to the bond pad extension test pad
and having an output, and
an inverter having an input coupled to the output of the NAND gate and

an output coupled to the write line input.

18. The device as recited in claim 10, wherein the at least one component
further comprises a radio frequency (RF) transceiver input bond pad and
the bond pad extension test pad is coupled to an RF testing source, wherein
when the RF testing source applies a testing signal to the bond pad
extension test pad, the control circuit enables the controllable switch to
allow the RF testing signal to be applied to the RF transceiver input bond
pad, and wherein when the RF testing source is not applying a testing signal
to the bond pad extension test pad, the control circuit disables the

controllable switch to electrically isolate the RF testing source from the RF
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di sabling the controllable switch by the control circuit in response
to no detection of an applied testing signal to the bond pad
extension test pad wherein the bond pad extension test pad is
electrically isolated fromthe at | east one conponent via the
controllable switch. 21. The nethod as recited in claim 20, further
conprising the step of contacting a test probe configured to apply
the testing signal to the bond pad extension test pad, wherein the

met hod tests th@ngde@&grriﬁﬁﬁboﬁdg@it W t hout the test probe contacting
the at | east one conponent The nethod as recited in claim 20,

wherein the at | east one conponent is a bond pad.
19, The device as recited in claim 10, wherein the at least one component is
a bond pad coupled to a radio frequency (RF) transmitter output stage and
the bond pad extension test pad is coupled to an RF power detector via a
stub, wherein when the RF power detector is powered up, the control circuit
detects the presence of the RF power detector coupled to the bond pad
extension test pad and in response thereto enables the controllable switch to
allow the RF power detector to tap off a portion of the power generated by
RF transmitter output stage, and wherein when the RF power detector is not
powered up, the control circuit disables the controllable switch to
electrically isolate the RF power detector from the RF transmitter output

stage.

20. A method for testing an electrical circuit having at least one component
therein, comprising:
detecting whether a testing signal is applied to a bond pad extension test
pad coupled to the at least one component via a controllable switch,
wherein a control circuit is coupled to the controllable switch and
coupled to the bond pad extension test pad, wherein the controllable
switch is configured in such a way that when the controllable switch
is enabled the bond pad extension test pad is electrically connected to
the at least one component and when the controllable switch is
disabled the bond pad extension test pad is electrically isolated from
the at least one component;
enabling the controllable switch by the control circuit in response to the
detection of a testing signal applied to the bond pad extension test
pad, wherein the bond pad extension test pad is electrically coupled to

the at least one component via the controllable switch in such a way
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that the testing signal applied to the bond pad extension test pad is
applied to the at least one component; and

disabling the controllable switch by the control circuit in response to no
detection of an applied testing signal to the bond pad extension test
pad wherein the bond pad extension test pad is electrically isolated

from the at least one component via the controllable switch.

21. The method as recited in claim 20, further comprising the step of
contacting a test probe configured to apply the testing signal to the bond
pad extension test pad, wherein the method tests the electrical circuit

without the test probe contacting the at least one component.

22. The method as recited in claim 20, wherein the at least one component

is a bond pad.
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