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DAB receiver, apparatus and method for a format conversion of a DAB data sequence.

The invention relates to a receiver for receiving a Digital Audio Broadcast
signal, comprising means for decoding a received DAB signal into a first sequence of data,
organised in frames of a first type, said frames comprising a plurality of data types at
predetermined locations within the frame.

The invention further relates to an apparatus and 2 method for converting a first
sequence of data into a second sequence of data. -

A DAB receiver according to the preamble is known from a folder "DAB452
Digital Audio Broadcasting test receiver”, published by Philips Consumer Electronics, The
Netherlands, February 1995.
In the known DAB receiver, a received DAB signal is frequency converted and demodulated
in a Fast Fourier Transform device, de-interleaved and decoded into a DAB data sequence,
organised in frames of a first type, said frames comprising a plurality of data types at
predetermined locations within the frame. The output data of the channel decoder may
comprise the whole de-interleaved and decoded DAB data sequence or only a part of this -
sequence. This output data is regarded here as the first sequence of data and is available on
an external interface of the DAB receiver for supplying it to peripheral devices for further
processing. This means that in the case of the whole DAB data sequence being available,
peripheral devices need to have knowledge of the structure of the DAB format for decoding
the correct information within the first sequence. In the case of only a part of the DAB data
sequence being available, peripheral devices still need to have knowledge of the type of data
being available. This makes a peripheral device rather complex. Furthermore, the frame
format of the first sequence of data is not universally used in the digital domain: it is only
used for DAB. This makes the interface of the DAB receiver to peripheral devices non-
standard, which is undesirable in applications, wherein a variety of peripheral devices are
required to communicate with each other.

An object of the present invention is to provide a DAB receiver, an apparatus
and a method for converting data contained in the first sequence into a more readily



Field of the Invention This invention relates generally to

sem conduct or manufacture and nore particularly to an inproved package for
‘tefporarily packagi ng sem conductor dice for testing and other purposes.
‘BaCkar‘ound of & ;Th?ygent i on Conventional | y packaged sem g nduct or dice
are tested severa I'mes during the manufacd uring process. APHTURE0R: i s
conducted at the wafer level to test the gross functionality of the dice.
Fol I owi ng si acgessible fonmaf. t he waf er- and packagi ng of the individual dice,
full,functionality and burn-in tests are performed on each of the

2 packaged die. These tests are typically performed using standardized
equi pment t hat- provi deseceivee hemiding & thbliliv&ﬁﬁdﬂ@chﬂi&&%dhiﬂﬁa@ﬂi&b&ﬁer

i e Dor hper GRRER sl o Y IeDE n BRdandigs ok B o sy seend egeacntc o
in a chariser datd, iddgdniuai G Fasties oC}i@édoﬂﬂl type, a frame length of the first type of frames being
- dlffamtfromaframelengthoftheseoondtypeofframes saxdoonvemngmansbemg
coupled to the decoding means and being arranged for:
- ~ disassembling the first sequence into at least two scparate sequences of data,
each of the separate sequences of data being reserved for a predetermined data
10 _ type, o
e - dividing the separate sequences into frames of the second type,
- arranging the separate sequences into frames of the second type, each frame
having a frame type identifier for identifying the separate sequences within the
second sequence, and further assembling the second sequence out of the |

15 separate sequeﬁm. _
By dividing the first sequence into separate sequences, each separate sequence being reserved
for a particular data type, and dividing the separate sequences over the frames of the second
sequence, and further adding identifiers to the frames in the second sequence, the separate
séquences can be identified wnhm the second sequence without the need of having knowledge
20 of the exact location of the data types in the second sequence. This reduces the complexity of
a peripheral device and it results in a second sequence which is more readily accessible.

- An embodiment 6f the invention is characterised in that the converting means
are arranged for adding a data type identifier to at lwst one of the separate sequences _for
25 identifying the data type in the separate sequence.
‘This allows the peripheral device to determine in a sxmple manner which data type is present
in one of the separate sequences. '
A further embodiment of the invention is characterized in that the second
sequence comprises a plurality of packets, wherein a separate sequence comprises a packet,
30 comprising a plurality of frames in the second 'seqﬁence, a packet being identified by
predetermined values of the frame type 1dent1ﬁer, said packet having a hader conmmng the
data type identifier.
By arranging the data in packets, each packet comprising a header, only little overhead is
used in-the second sequence as not every frame in the second sequence needs to have an data



capability. During the burn-in test the integrated circuits are
electrically tested at different tenperatures. A burn-in board nountabl e’

WTNI N tne cnanper, 1 ncl udes el ectrrcal connecrors that—mare witir the
external |eads on the packaged dice to establish an el ectrical

i nt erconnecti'on between the individually packaged dice and test C|rCU|try
For packwo@mm;e havi ng a mal e external contact, such yal leads
formed as pins, the burn-in board nmay incl ude socket connectors. For . '

packaged djce h I n ternal |eads the burn-in board may include
pogo plyﬂe&‘iﬁﬂ@?a’)éf é‘gamg’mg %&%Wﬁ%&mé&%bﬂm@em@o&m hi n
standaéﬁcﬁﬁ@mﬂéwmkm the burn-in boards are al so:standardi zed. For

exanpl e, one co sem onductor package for a single die is known as a
smal |l outline j @ms’e&'aﬁ@ )“qunHﬁmewemlbackages will

i ncl udeqw%mﬁnée&ngn%atmaameﬁma q,tiﬁie%smﬁ,la@ gekages.
at a |l a

In addition, the spacinhg for t he socketBsyvm 1 be such rge nunber

of Packbeframs typrcidentifier.ovhesnin gach; sinple-date frawme imthg second sequienceatom-spaced

array. pngsda&@n@ﬂ%ltmmm boards being standardi zed, there is al so
+ associ at ed equi pment,” such as aut omated handling apparatus, that is

st andaBYATREIREthe Hat3 in frames and sidingafurth mﬂnmﬁeatq tbnﬁmaecodmgldﬁthdl zed
packag&%fsgmﬂ,ﬁdn%@nﬂ%ﬁ,iwwﬁpl ddvidei Ne (DI P) package and the

zi gzag.in-1line package (ZIP , sem conduct or di ce have been '
suppl i ed by na %M@momeanmwwmmmbamtmm means © A known

90Q@ Cire afriffgell foadiing ' RAEKTBRZAio' M%@W&me for s:gnallmg a start
of a frame of the first type. ,
By adding a synchronization s:gnal mdwatmg the start of a frame in the first sequence, the
peripheral device can detenmne which data in the second seqnenee belongs to the same
frame of the first sequence. -
15 ~ An advantageous 1mplementat|on of such an embodlment is charactenzed in that
the synchromzatmn signal is a frame having a frame type wenuﬁer w:th a predetermmed
value. ) : e -
- An embbdiment' of the invention is characterized in tliat a frame of the second’
| sequence comprises at least 20 bits for data from the first sequence and at the most 4 bits for -
20 the frame type identifier, a total frame length being 24 bits. e
This results in a frame length which is a multiple of 8 bits and can therefore be processed
more easily as most devices are arranged to process data in muluples of 8 bits. This frame
~ length also a.llows the fxame to embedded in a subframe aecordmg to the IEC958 standard,
- thereby allowing a further standardization of data communication between different devices. -
25 S An embodiment of the invention is characterized in that depending onadata
. type, a frame comprises 20 bits for data and 4 bits formeﬁametypeldennﬁer, or 22 bits .
for data and 2 blts for the frame type identifier.
This allows more data to be put into a frame in cases where it is needed. For example, when
data from a DAB receiver. is converted into the second sequence, MSC data’ may not entuely
30 fit mto a frame having only 20 databits. By reducing the frame type mdm.tor and increasing -
the data field by two bxts this MSC data will fit into the second sequence. '
" ~ An embodiment of the invention, wherein the reeewer oompnses means for
decodmg data, embedded in the DAB signal, is characterized i in that the converting means
are arranged for adding the decoded data supplied by the means for decoding data as a
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3 tested to a quality and reliability level equal to the packaged product.

To certify a die as a known good die the unpackaged die nmust be burn-in
tested. This has led to the devel opnment of test carriers that hold a single .

unpackaged diﬁréfﬁflsﬁgr n-in and other tests. Each test carri egctapbéRsesd di €
for testing and ‘al'so provides the electricd interconnection between the

die and external test circuitry. Exenplary test carriers are disclosed in
U.S. Patent shparats s8fi@n&oh tho secondisequence. and U. S. Patent No. 5,408,190 to .

Wod. et al. .ne . [ €11, . ' _
speci al i zed Ifyegqs @ﬁﬁ?%ﬁgﬁ{p& cheﬁsigt g‘%écdlmglqlﬁtzaé h%ﬂ?%\m}tﬁggﬁgs aﬁg ea?\u l|‘tng
equi pment , tdagi ofathe chinihtledesoder imcan dchessiblpuplacesvithinthededond sequencenn example '
conventional |y packa ice,. ) n additi ' A f '
| ar ger than Qfdwgé%{?ﬁ‘gﬁgf’%?’ﬂg'fbésg%" 'Wc@%%ﬁﬁ%&%r%@%%&m%gag}ld
| arger test @ebbPofme DAB aighileve the sanme throughputs. It woul d be
advant ageous to provid t es arri for sem.c | B.€ be
used with standar di zéﬁ?‘f’gﬁ'e hﬂ‘?’ﬂ’ﬁ%ﬁq{m‘mw%%tlﬁ@%%%q mo@%%g%ﬁ%h%?t
carriers forijgtpad did, sem conductor dice is that the external contacts for
t he carriers‘shavealim't d pin out .capabj]it Typi call the carriers

- . - I Y, J
ol e ext ohdarine SKRBPle S far BAHch ds Roteadily solsssblt Hard phe s, SSpRD h e

soc][<_et s 0[1_ tﬁ&nﬁi&w%lpﬁ%ﬁtgg%éﬂwﬁbhﬂﬁ iuﬂi%einfﬁ'mﬁiﬁnﬁﬁﬂﬁﬁ finpRiqaexice. 1(;: the
configuration there may,kndt be eno external contacts fQ acco ate a

di e havi 1§ awdgmmar“v@fnwa’%ﬁg‘_’ Eﬁ&?@ﬂ”ﬁ%ﬁ&g&fo@d‘q W%BE‘PEP%N hi§ FRAUIesn g
pads on Sem&g&gﬂe}a%eﬂwﬁmﬂem&me-m&ﬁr&ﬂmmmmy@amu._

It would be allvantageous to provide a carrier for sem condugﬂagk.dl ce having

a dense ext erepeiverds rguippedowith anyaydie deroders the PAD dataiis alaeady gv Rithe, | ar ge
'  receiver. By adding the PAD data as a separate sequence to the second sequence, a periph-
eral device need no longer decode the audio information together with the PAD data for
15 retrieving the PAD data, but it can find the PAD data directly in the second sequence. This '
simplifies the retrieval of PAD data out of the second sequence considerably.

An embodiment of the invention is characterized in that a frame of the second
.. seeuence is embedded in a IEC958 subframe and in that the converting means are arranged
for inserting the separate sequence eomprising PAD data into a User Data channel in the
20 IEC958 subframe. L o
In the IEC958 format the User Data channel can be used at will. By using the User Data
channel for the PAD data, no regular frames in the second sequence need to be sacrificed for
- the addition of the PAD data to the second sequence. - '

25 " The above object and features of the present invention will be more apparent

from the fouoWing description of the preferred embodiments with reference to the drawings,
wherein: _ ' -
.Figure 1 is a diagram of an embodiment of a receiver for receiving digital
. symbols according to the invention, '
30 Figure 2 is a diagram of a DAB transmission frame,
Figure 3A is a diagram of a frame of the second sequence according to an
'embodiment of the invention, ' '

- Figure 3B is a diagram of an IEC958 subframe, ,
Figure 4 is a diagram of an example of the structure of a PAD message for use



nunbers of bond pads. 4 - The present
i nvention recogni zes that_.a carrier can be constructed as_a tenporary

package naving a standard out] | ne and external contacts arranged in a densé
array. In view of the foregoing, it is an object of the present i nvention-
to provide a tenmporary package for sem conductor dice that can be used for

t esting wodmdsber purposes. It is another object of thpcHe&ewss i nvention
to provide a tenporary package for sehi conductor di ce havi ng -out put _
contacts arranged in a dense array with a high packing fraction. .It is a-
f ur t hen 3Bpcaiver agcording o e SIWEMiMy ent i on to provide a tenporary

seni conduct or PRERISA iHa tiaBA of thERRE hedddn 10 ofl a Ukt DRR rAcshgd FDEC st andar d
external contact configuration. O her objects advant a%gs and capabilities

of the present FishenhB iia diagrampef therccans header it} ofa M§838% i pt i on

proceeds. Sumseﬁsiwmmhmlmmwmm&gé he present
. invention, an inproved tenporary package for.a sem-conductor di e S

prod ded. The tﬁm 3Pys 9&%"%@‘“@1 GGQQWM Bessagenal | ead .
. gggrlt?gé\a{el e ext erﬁ%%ﬁgw enseﬁ%p?gkgggonnlogat e a
| arge number of Figuge tis diagram of anembodlmentofarwewerforreeuvmg digital i
s:gnalsaceordmgtothemvenuon AreeemngantennaZmeonnec&edtoaﬁrstmputofme
receiver. The input of the reeelver is connected to an front-end unit 4. An output of the front
10 end unit 4 is connected to an mputofan FFrprocessor 6. An outputofmeFFl‘proceesor 6
is connected to an mputofachanneldeeoderS
A receiver for receiving dlgml signals can be used in the Dlgnal Audio Broad
cast system (DAB). An OFDM signal, comprising a plurality of carriers, on which plurality
of carriers digital signals are modulated, is received by the receiver and amplified and
15 frequency converted in the front-end unit 4. The output: sxgnal of the front-end unit 4 is then
. apphed to the FFT processor 6 for demodulation to obtain the dngml slgnals At the output
of the FFT processor 6 coded and interleaved stgnals are available. The FFT processor 6
also prov:des information to a signal processor 14 for synchronmuon of the front-md 4. The
- signal processor can also retrieve information from the FFT processor 6 regarding the )
20 fieldstrength of the received transmitters and the identification of the transmitiers, the
' Transmitter Identification Information or TIL. This TII is present in a Null symbol at the start
~ of each DAB frame. The signals at the output of the FFT proeessor 6 are de-interleaved and
~ decoded by the decoder 8 to obtain the reconstructed digital slgnals An audio decoder, for
example the Philips SAA2500, is coupled to the output of the deeoder 8 for decoding those
25 digital signals comprising audio frames. At a first output the audlo decoder 10 provides
. Program Associated Data 36 or PAD, whtch is embedded in the audio frames. This PAD is-
supplied to a control unit 12 for further processing. At a second omput -the audio decoder 10
‘provides audio data 32. The control unit. 12 further controls the tunmg of the receiver and the _
 decoding in the decoder 8. The control unit 12 has an interface, comprising data 34 for '
30 reeewmg information from a. user and to supply information to the user
: Figure 2 is a dxag:am of 2 DAB transmission frame. The DAB frame comprises
~ three fields: a Synchronization Channel SC, a Fast Information Channel FIC and a Main
Ser\_nee Channel MSC. The FIC comprises a number of Fast lnfo_rmauon Blocks FIB. This.
number depends on the DAB transmission mode. In mode 1, the DAB frame comprises 12



Sui tabl e dense arrays and | ead configurations for the external |eads
i nclude: land grid arrays (LGA), pin grid arrays (PGA), ball grid
arfays (BGA) and dense perineter arrays. The standard outline and | ead
COI’lfIgUI’atIOI’I“;H Lﬁgterrporary package permit standardized burn-in boards
and aut omat ed "packagé handl i ng equi pnent t@ be used during a Pcedure
for known good die. The tenporary package includes a base, an

i nt er connectrBsdnandéder S Filelayd irgmode TR AFIB3. The Mgin Skndie Mﬁelidbﬁipﬁdﬁsa

i nterrnal conducgtors_.in electr,ical i,cati.on t e exte cont act s
The package%‘gg’g éﬁ 3”?38“89% numberaw Jg@'l"g >élH’rlsﬁﬁa‘é‘?‘?’!?‘"’s‘%’th
ceranic, than@Reki@ododste DAB mnfe%mﬁsuw OIFs2inCRodd M 4 CH andchimddenrIoress

or a ceramic_dip formtio ss (Cer The ckage base can al so be
ormed ot piGH: g A reot B HIRS Sie(asSameHoh e By iR doskopod 1 RS 1@ the pesapd

di p formagi Qe e THeMain' eAsS CRaine 18 atinté-interieiVed dataLhafiiel div'iHéd into a nubkbRr

i nterconnect for the package I's nounted . to the base and wire bonded to the

conduct ors fefrSvbehannels,fach E‘R%&gésﬂmneﬁ'!@“?mwatsubﬁmdbénﬁ eached of
silicon withgyhaianRel HANERA! ofkESHIRG cﬁsgl%&ﬁ Aldakd, alald &b ﬁeeﬂF ciisal

comuni cation wth the bond pads on t he e’ I nterconnect can So be
fornmed with furtherclivided inty Capacity-Linits of 64bits tand aSubehapnel suaycoctipynonsi ori mere of o

it ‘r’]“gl nggr aWﬁa&%&‘ﬁamy Units! e loPSanfafitPbt/thd SubTR&HRR A el 10:0onRR CopdiSty
10 Units is transmitted in the FIC, amongst other items. For a detailed description of a DAB
transmission frame, its structure and its contents, reference is made to document “Radio
Broadcast Systems; Digital Audio Broadcasting (DAB) to mobile, portable and fixed
receivers.”, ETS 300 401, published by the European Telecommunications Standards -
_ Institute, Sophia Antipolis, 1995,
15 " In the receiver of Figure 1, the decoder 8 as presently used can not decode the
" entire DAB sequence in total, but can only decode selected parts of the DAB data. For
example, a user instructs the control unit 12 to supply the audio data from a program, for
instance "Radio 3", to the audio decoder 10. The contro} unit 12 then analyzes the FIC and
determines on which Subchannel in the Main Service Channel the program of "Radio 3" is
20 present. The control unit 12 then determines which Capacity Units are allocated to that
Subchannel, for example CU’s 6, 7 and 8. The control unit 12 then instructs the decoder 8 to
decode and output the decoded data from CU's 6, 7 and 8 and activate a first window.signal
to signal that the decoded ‘data is present. The audio decoder 10 receives the data and the
window signal and supplies the audio data on its output. Thus, the decoder 8 can only supply
25 a limited amount of data. A future deooder 8 will be able to supply the complete decoded
data from a DAB signal. -

The receiver of Figure 1 further comprises according to thc invention convert-

- ing means 16, having:
- - afirst input coupled to the output of the decoder 8 for receiving the first
30 : sequence of data, the sequence comprises either an entire DAB data sequence or
at Jeast a part of said DAB data sequence, dependmg on the decoder 8 as
- mentioned previously,
- - an output for supplying a second sequence of data 36, organized in frames of a
s - second type, a frame length of the first type of frames being different from a



pressure plate, a spring and a cover. The force applying mechani sm
functrons to secure t he d|e within the base and to naintain the die and"’

—nterconmect—reteTtTiTal contact.  1ne 1rorce apptyi Ng Mechani < _s"—“’m 'S Secured
'to the base with a | atching nmechani sm The package is assenbl ed by’

optically aligning the die and the interconnect. Prior .to the alignnent

pr ocedunge ?.;)gajgﬁterconnect is mounted within the packager nd wire
bonded to form an el ectrical path betfvween the contact nembers.on the.

i nterconnect and the exterpal contacts_on the package base. During the -,
al i gnment  pr oceffame Jengthof tae secandtype oF framess the Je6ond-SCAURRCS AOMRTISINGAt package

can be hel d by Rac 3w spakite Wlw%@%t&ehuamﬁﬂkmm used to

align the bond pads on the die to the contact nenbers on i nt er connect .

The assenbl y t obHiffomnt dap es andeeing ed incframescaf theseeend Gpe) wheriR hes the
force appl ying %ﬁ, mﬂﬁﬁ' I cription
of the Draw ngs%ﬁ |gurdepl I's Qﬁeex %ég pers??“ﬁn\?gﬂ\-/fdsvlvaopj %ackage

consk ructed in &soarammumphwnmﬂmmmdmm Figure 2 is a bottomview .

of the Qgﬁk@? vestdn Bl %‘%ﬁ;ﬁﬁ?f‘ e grid-
array, gure cr%g? sect fona?ﬁw e en gﬁgng Sec _

coupledmaseeondoutputoftheslgnalprocessoruformcewmgm oompnsedmthe _
Null symbol of a DAB signal. The signal processor 14 also supplies the relative fieldstrength
as measured from the FFT of the Null symbol and if desired also the values of the in-phase

10 and quadrature components.of selected carrier pairs. The converting mms 16 then may
insert the TII and the other data, supplied by the sngnal processor 14, into the second
sequence. How this is done, is described in more detail further on when. dealmg with the
contentsoftheframesmthewcondsequence , _ L

‘According to another aspect of the invention, _whxch even may be seen separate -
| 15 from the previous aspects of the mvennon, the converting means 16. has a third input eoupled'_ |
to the second output of the audio decoder 10, which prowda the PAD. This PAD is then -
also inserted into the sequence. This-can be done similar as with the TII and associated data,
prm)iding a separate data type identifier for PAD and inserting .the-'PAD‘in: a separate packet.
 This is not described in further details. In a preferred embodiment, which s described in
20 more detail forther on, the PAD is inserted into the second sequence in a User Data channel
- if the frames of the second type are frames according to the IEC958 format |
Another name for the convemng means 16 is supplying means, as the convert-
ing means in fact supphes the second sequence of data to the.outsnde world_, a.0. peripheral -
devices etc. - - _ ' o :

25 _ Flgurc 3Aisa dlagmm of a ﬁame of the second sequencc aceordmg m an.
‘embodiment of the invention. In the present mventxon, the first sequence of data i 1s convemd
into a second sequence of data, having a frame length differing from the frame length in the _
first sequence. In an embodiment, the frame length in the second :sequence is chosen to be 2%
bits, whereof the first 20 bits b0..b19 are reserved for data (DT) and bits b20..b23 for a

30 frame type identifier (FTT). This choice allows the frame of the second sequence 10 be

| inoorporaied in a subframe according to the IEC958 standard. For more d_etails on this
standard, reference is made to document "Digital Audio Interface”, International Standard
IEC. 958 published by Bureau Central de 1a Commission Electrotechmque Internationale,
Switzerland, 1989.
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| ¥ne 2A-2A of Figure 2 showing external contacts fornmed as flat pads in a

| and grid array (LGA); Figure 2B is a cross sectional view taken al ong

section I|'i ne

2B- 2B of Figure 2 showi ng external contacts formed as pins in

.a pi'n‘grid arrweotas ; Figure 2C is a cross sectional yeNdsRiRE
‘al ong section |ine 2C-2C of Figure 2 show n external contacts forned as

bunps in a bunped gri arr B Dis a cross sectjonal .
vi ew t aken al ong sect Sﬁéé g“)ﬁﬁ"b?f?ﬂ E&%gzuém {EEI38 compsisessa 4-bit

ceramc |aye

ipfeaftibld PR, basuit fifd formxiRAKEEEe AXD, 2 20%195&13 f3r AwdicAdAid APPand four

sectional view of the .ass senmbl ed .pack ures 3Ais a cross
sectjonal vi debibligiis; A ¥alidiyflag; QJGYea gﬂg’h@?&? it Uer (hannel St bitGrand a
package; pafityBii B. fnd @hﬁm@i Sty bR'E aimém.e Bt @FaCQHQﬁEItSriﬁ& woRf ghdfkage

shown in Figure™1, Fi-gure-5 is a cross sectlonal' Vi ew taken al ong

section |lifhe
i nt er connect
Figure BA is

informagion oncthe data catsiediiin g channg). Tbe UserPate channebbit Uogartiesca bit of the
I tﬁ.ﬁ&
I%ﬁrﬁgéséﬁ?g{c%lgﬁaf ﬁll(\él ew edgur §a ent t Wgur W aﬁ @g%nat e

enbodi ment i isubframes iteistcarriedi in pitdocationsoid..ap7.CBhet VliditynElagdit V should then be set at
7 Detail ed Dage Ridi@hcchfen wge&asg%gra%@mm%m CharlnBl’ §thebk Wrd, Ind ket ©

1, - an expl ode perspect Ive VIew o
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should be set to "non-audio” (bit 1 of byte 0), "copyright” should be asserted (bit 2 of byte 0
= "0"). Bits 3, 4and50f.by;e0shallbesetto 000", and bits 6 & 7 of Byte 0 shall be set
to Mode 0 (="00"). The category code "001* for Broadcast reception of digital audio-shall
be used (bits 0,1, 2 of byte 1 = “001"). the generation status bit shall be set to " original”
(bit 7 of byte 1 = "0). In byte 2 the source number and channel number shall be “unspec-
ified" (byte 2 = "00000000"). The sampling frequency shall be 48 kHz (bits 0, 1, 2, 3 of _
byte 3 = "0100"). The clock accuracy of 1000 ppm shall be "Level o (biis 4,50of byte 3
= "00"). Thus it is recommended to set the first four bytes of the Channel Status word as
follows: byte 0 at "01000000%, byte 1 at "00100100", byte 2 at "00000000" and byte 3 at
"01000000". Bits 3, 4, 5, 6 in byte 1 are set to "0010", which is a proposal _for an entry

"DAB" to be defined in the category “Broadcast reception®.

Table 1 shows an example for the values of bits b20..b23 of the frame type

identifier.



t enporary package 10 constructed in accordance wth the invention i_s' shown.
The package 10 is adapted to hold a sem conductor die 12 and to establish a

tenmporary etectTTcal Connecti on W € dre for tesSting and burn-in, . °
Following the test procedure the die 12 can be renpoved from the package 10
and used as a known good di e. The package 10, generally stated,

i ncl udesv@aopmeisage base 14, an interconnect 16, and a Howisgs/cega! yi ng
mechani sm 18. The interconnect 16 estgabl i shes el ectrical comrunication

bet ween 't he packag die 1 appl yi ng mechani sm
.18 secures the di e'?éeiovf]‘]ﬂ%’ %da‘bﬁg@@ égTﬁ'ﬁ ";ﬂ@s&& the die 12 against
t he | nterconnect pPre qoas ; des a pressure .

plate 20, a spri} ) includes a

| at chi ng' mechani ftsiitebbosistiitat bl SETATE S whi_ch secure the

force applying ng ' : pm“@e package base 14 . je package .base 14
. includes a pattefgn of infernal conductors 40 that are.in electrical

conmruni cation wWifh ' oSk @€ ista 38A- 38C (Figure 2) ferned on a bottom.
- surface 31 (Figuge 2 _tphe package base 14. As will| beffurther

explai ned, the c 10, LI &gnded to the Intergonnect 16 to

provi de an.electfi /. g&?‘{m"g‘é#“(?ife ie 12 and the ext&rnal contacts

38A-38C. The pac ég@ff Tncludes an 1 ndicator pgcket 37 (Figure
3 orientation of the exgernal contacts
38Av38C\Mtf]rESi€C[ are 127 .., PIm 7l 1ﬁUTcaIO‘) As' shown
in Figure 3, in] -g v QEB the d|e 12-is h‘Id W'thin a.

‘ rghed between the
fal so nount ed

il so shown -

I nt erconnect 16 g:
within a recess {4

"Data (low capaclty dala u'ansfer)

10 C . p

Frame type identifier values "0001°, "XX10", 0100 and "0111" denote a data
tnmsfer in packets The values "0001" and "0111* szgnal the start of a packet wherein the
'value "0111" even identifies the data type in the packet as well, the value "XX10" signals a
continuation of the packet and the value "0100'f signals the end of the..p_ack_et. A_n advantage

15 of data transfer in packets is that only little overhead is used, as only a header frame - and
possibly a2 trailer frame - are used 'as oirerhead 'signallin'g for example the data type and the
length of the packet. This high capae:ty data transfer is especially useful in combination with -
future channel decoders 8, that can decode the complete DAB data.
Frame type identifier value "XX10" means that the values of bits b20 and b21

20 do not matter. This is espec:ally useful if the 20 data bits, prowded by bits bO .b19, are not
sufficient and one or two more data bits are needed in a eontmuat:on frame. ln this case, bits
b20 and b21 are added to the data bits, thereby realizing a dataﬁ_eld of 22 bits. If bits b20

“and b21 are not used as data bits, depending on the data type in the packet, they should

preferably set at "00". For examiple, in the case of MSC data, the bits b20 and b21 are

25 added to the data field, whereas in the case of FIC or TII data, the bits b20 and b21 are part
of the frame type identifier. '
_ Frame type 1denufier value "1111" sxgnals a franie compnsmg data and its data
type identifier. As each frame comprises such an identifier, it is possible to process each

_ frame independently from the other. This makes processing of frames at the receiving end .
30 very easy at the cost of a large overhud as now all frames need to contain a data type



!

8 in Figure 3, in the assenbl ed package 10, the pressure plate 20 overlies
the die 12, and the spring 22 presses the pressure plate 20 and the die 12
agai nst the interconnect 16. Still referring to Figure 3, the cIips 26,

28 "attach to ?Qﬂ‘ldl ng openings 30, 32 in the base 14 to,

cover 24, spri ngg pressure plate 20, andlddie 12 to the pacéggekﬁo’se 14.
The clips 26, 28 can be fornmed of a flexible material such as spring steel,
or plastic, adedtifiere shaped'to exert a retention force on the cover 24.

it 0 L RN AR ol i o S50

outline of t Ipemﬁaslbﬂgbl&ﬁoanaﬂytdﬂgsainﬁml 20N, IThig fyam!etype-nedlvhynmbdamdt ecady
peri pheral siz nd .out of the cka ba 14. Stl |l referring to
Erur o 50t ndd B amsrted, ahf Y58 Dokl s dn 95 s, s whe oo

central opaanldaﬂ;y\,bresan.are desi gnat ed 48C 48S and 48P respectively. As will

assenly and o cassenEreoPE Rengie e “HA0 Sgnefibe Bt oy 3 Hopk L}E%ﬁﬁgs

48C, 48S and sdfiendee1i6l & ldgical DAB framé Forexampl edmisfﬁmeaﬁweamtm(umemﬁm
during optical aI| n of ¢ e die 1% %d I nt eFﬂCO 16 during asse
of the packadesatiop §?’Hﬂ t% F”H’fﬁ%%‘%an be

used to di Sam&ﬁm&m WMIMM skug, mﬁisw fwemriplahﬁmgtﬁlamde of

outline that I s subst ant i al I; equi v conventi onal sem conduct or

package. 19n "90Q4"s ingirating, that.g Coptents é@ﬁ’lpfct' §- the xemasping s bh,. BBy coptains the
standard si ZgymBer Sitiriebdd ehdis detted by re-encoding of the FIC of the previous DAB frame.

Other values of bits b0..b3 are reserved. | _
o In case of the low capacity data transfer (using TII frame type identifier values
"0111", in association with "XX10" and "0100", and frame type identifier value "1111") the
15 frames having frame type identifier value "1111* are for example transmitted in channe! A of
the IEC958 format and the TII frames, if at all, are then transmitted in channel B of the
IEC958 format. The low capaclty data transfer is especially useful in combination with the
presently used channel decoder 8, as only a limited amount of data need be transported.
Thus, the converting means 16 puts the TII and associated data either ina
20 packet for a high t:apécity data transfer orina packet for a low capacity data transfer. The
same goes for the other data, such as MSC data and FIC data. It may be clear that the above
is to be ihtetpreted .only as an illustration and not intended to delimit the invention.

~ As indicated in Table 1, there are frame type identifiers for a low capacity data
25  transfer. These have the values "1111" and "0111" (with its associated values *XX10" and
*0100" for indicating the remainder of a packet). _

Frames having a frame type_' identifier value "1111* comprise 8 bits of data DT,
preferably at bit locations b8..b15 in the frame of Figure 3A. A data type identifier DTI is
added to the frame at bits b6, b7, for denoting the origin of the data and for indicating the

30 use of a 6-bit field IDF in bits bO..bS of the frame, as illustrated in Table 2.



substantial |y equivalent to a conventional semiconductor package. As used-
herein, the term conventional sem conductor package refers to a plastic or,

eef-aft-e—package—taving—armroutr T e and external ead configuration that | _
confornms to standards of a recognized industry standard setting body.” These
standard setting bodi es can include:

- El A JEDRyg 9713389 ectroni cs | ndustry Associ ation - Joi Nt PCT/IBY6/00994
El ectron Devi ce Engi neering Council 11 JEI DA - Japanese El ectronics
| ndustry Devel opnent ' ciation - PCMCIA -
Per sonal ~Conput er Tebleck %Wﬂe 'de""ﬁﬂ' b1tsb6 bTina 'llllht EAme+ i onal Associ ati on
The standard outli negs % package 10 to be
used wi th standardi {i onal package. By way
of exanple, the starfacdi-zads Acleuda-agd AVBYXTM i ntel | i gent

- burn-in and test sysg ' ¥ I'ntegration, Inc.

. Referri ng to Figure |
bﬁﬁg“@aﬁ%&ﬂﬂ%%n JLof the base 1n. A

formed in a dense gr§

shown in Figure 2A | _

. pads_arranged in a |§ Z GA ernatelyg as shown in Figure
ZB,sthe external co S 38 %&1 2"l"‘ﬂ'g“#ormof prns arranged in a pin
grid array (PGA).. Tar e ) a

contacts 38C _can be

The SubChld is an identifier for tdentxfymg 2 subchannel wnthm the MSC as explamed
previously. The channel decoder 8 of Figure 1 may prov:de wmdow s:gnals together with the
10 DAB data sequence. Such a window signal is set active at the nmes dunng which data i is
_ present in the DAB data sequence, which belong to a certain data type. “For example,
control unit has derived from the FIC, that a particular subcha_nnel is present_m Capaclt_y
Units 6, 7 and 8 of the MSC. Now, the control unit instructs the channel decoder 8 to
activate window signal 1 at the time that decoded data from Capamty Units 6, 7 and 8 are
15 present on the output of the.channel decoder 8. Now, the wmdow signal 1 mgnals the
presence of decoded data from Capacity Units 6, 7 and 8 on its output and the control unit -
knows that this data is associated with the particular subchannel number In the frame
format, 16 different window signals from the channel decoder rzn be dxstmgulshed by
providing a 4-bit window signal identifier at bit Jocations b16..b19 in the frame. A wmdow
20 signal can be linked to a subchannel by msermg the SubChld in the IdField at bit locations
- b0..bS of the frame, in the case of data commg from the MSC. In other cases, the IdF:eld is
reserved. One of the window sxgna]s may be used for paddmg, md:mtmg that no dam is .
available. _
- Frame type identifier value *01 1 1" denotes the hwder of ; a TII mformauon
25 packet for the low capacity data transfer, thus also funchomng a data type 1denuﬁer Frames
having frame type values *XX10" and "0100" carry dala In the hader frame (value "0111") -
a 5-bit word at bit locations b11..b15 is reserved for indicating th_e.Number of Received
Transmitters (NRT). NRT can range from 1 to 24. The other values are reserved. There are
(NRT-1) continuation frames and one traﬂer frame and they are ﬁlled as follows. Each of
30 these frames compnm a 5-bit Subld at b:t locations b8..b12 and a 7-bit Mainld at blts
b13..b19, the Mainld and Subld bemg known from subsection 8.1.9 of document "Radio



formof bunps arranged in a bunped grid array (BGA). The external contacts
38A-38C can al so be arranged in a dense perineter pattern (not shown)
rather than a grid pattern. " I n-'each of these cases the external

cont acts 38A- 3&®omArsas n el ectrical conmmuni c%t ion with internptT/IE0E6H964 | Ve
lines 49 forned int egrally with the packag base 14. The internal

conductive ljhes 49 are i e tr n th t con uctors 40
formed on thémﬁ%‘@ﬁ%@@t%b 5’?% qﬁ“&h "?ml‘f' 40
termnate atyegeibeid, zfl_sls‘oo%xpﬁsbmea wmeﬁbﬁmmél&omﬂmﬁafscsmmﬁs 16

using bond wires 4 to Fi gure 2A _the external contacts 38A

4.
in a.land gringtitie, §9P‘E%1|4‘“BE°1¥50|1§Q§8 yethermore, | 3:.bits (B3.R7) 3 reserved W indispea
metal or stagliaivé fieRis@érpth, m%?bﬁrmmmaic&wvwwﬁgmlmﬂ%&ﬁma

silver, tungsten, tantalum 10

pal I adi umSan¥ETSirONE sgnAk The tﬂlwcowooﬂm%semmmlgd The\reragiring bits H0.shdeare
can i ncl ude gegols] Asftiohbd Befbie el ladt DA Rin bl Hrame AP pYofdgRcks
a nmet a | zat I on

can include ot her conbi nations of the ove netals

process suchbutsoptainstheysamerkind of dataias the icontinuation framesrasaio spegific railer Teatnenis
flat land p ed. . Such a plating process can include electrolytic or

el ectrol ess” deposition of a netal |ayer followed by resist coating,
exposur e, devel opnmentip thetbveedpacity data toansfer ithenTH £tames cin bejalernalgdwith itlie/data

the exposgd Rplainy trhis 1y 1911 PaaBif WafeS calf e Mberlea 2P willl ©f ECt P! at ed

Frame type identifier value "0001" identifies a header frame of packets for a
high capacity data transfer. For this purpose, bits b18 and b19 in the header frame constitute
 adan type identifier and are res_eived for indicating the data type contained in the packet, as
15 shown in Table 3. |

Table 3. Data type identifier bits b18, b19 in a "0001" frame.

T

0 | Msc
20 o 01 | FIC
0 |Tm
11 | reserved

Frame type identifier value "XX10" signals a cbnﬁnuaﬁbn frame, i.e. a frame being part of a
25 packet and frame type identifier value "0100" can be regarded as a trailer frame, signalling
the end of a packet.

In the case of MSC data being transmitted (b18=0 b19=1), the header frame

may comprise in bits b0..bl1 the number M of RDI frames, i.e. the length of the packet,
30 and in bits bl12..b17 the SubChannel Identifier. The continuation frames all carry data. The
penultimate frame in the packet compﬁses data and padding bits as the total number of data



nmetal such as gold. - By way of exanple, a di aneter of the external . .
contacts 38A can be from about 50pmto 500pm A center line to center line

SpacT g of—the extermalr —cont act s 38A can De from about 50pmto 500pm* A
representative thickness for the external contacts 38A can be from 1. 25pm -
to 100pm The external contacts 38A are adapted to be contacted by a-

mat i ng eveeemIdda®al connector on a bur |n board such azcaapssgeepi n, sol der
"ball, or -other connector in electri communi cation with external test

Ci rcuiy xternal. con can be
forme usFHg"%ﬁ%@rr@P%C@"gg’ u&%"ﬂ'ﬁz@ %&/@ 1) the pack ﬁ‘ acts 38A,
tz)gt wr?wneecqmpmsuaiéhlt(ﬁaldsgﬂnwrgdcxﬁa tlrd:lnummwflcmebtqmad-m“ﬂméu)w\ in Fi gure

t he .ext.ern t [ S rocess as
outli ﬁBﬁ“@ﬂWe%Fng m&)nﬂg&qilggkq‘eﬂ&r W’ﬁﬁ“‘ij spaste 'screen |

ri nt dafofidtion'ififot digralléd 14 tpodise hnscaﬁmh tReSmited mwﬁm -a bal | .
p seéi relnthte;;ial )gg v atterngtrefertslto a confact pattern in
Whlgh ‘f'?gg {’?e ﬂfaﬁg? shoeiened 10,)u1 the Jastdwebits:"100.  he t ot al
area muraaﬁ it ﬁﬁywewmhsmiﬂtmﬁmemeﬁtmr&egﬁhhﬁs expressed as -
a "packi n%gtfiqra tlogg“% lgggeral Ré’t'@ikﬁ%arehﬁﬁ/ r%gttal or&sg; a paéigerln of - -
cont acPRAY “ré"ﬁ? 5yR tending et al ar ea
avai | JalaSield ROMD0BIR! 6 mmtmr&ﬁerfcewedheraﬂﬁ Btk di&tsx&rdi'e Rt rﬁe&ahundf ed

and forty four one inch square -
these data bits are set to "00°.

10
‘In the case of FIC data being transmxmd (b18=0b19=1), the header frame
comprises two bits mdxcatmg the DAB transmission mode, for example bits bl4 and bl15.
Table 4 shows the values of bits bl4 and b15 and the associated DAB transvmssxon mode

15 Table 4. DAB transmission mode bits bi4, b15 in FIC header frame.

DAB transmission mode

01 Mode I (12 FIBs per 96 ms ina 24 ms burst)

10 | Mode II (3 FIBs per 24 ms)

20 11 | Mode INl (4 FIBs per 24 ms)
In the FIC header frame, 4 bits (for example: bits bl(_')'.'.b13). are reserved for an FIB- o
number. In DAB transmission modes II and III, the FIB-number field is coded as an

_ unmgned bmary number speclfymg the FIB. In Table 5, the coding of the FIB-number is
25 given,




‘Pcks in an area twelve inches by twelve inches would yield a packing
Jaction of one. A pattern of one hundred and forty four one inch
difaneter - Tound contacts in a grid of one hundred forty four one inch

.squar es woul d wio®ba3ade packi nig fraction of 0.7854. In actual r%ﬁﬁidoﬁﬁa
‘packing fractions close to one are not possMbI e because sone spacing s
.requi red between the contacts in order to mnimze shorting between

‘adj acent contacts. For E%Blﬁ;ﬁé: Egﬂféﬁgm‘wmbasbmﬂrbdﬁ ﬂ(mogel 38C-Figure
2C) require sone spacing } _ . n general, a
"dense grid pattern' will} ir eat.er.

As shown in Figure 2D, th "&=1aT=) Lavier block’
forned of fired | am nat ed Celam C %rlsl 41A—41E such as al unf na (A1203).
Such a process is descri bld i'n at Ent Application Serialj No.

08/ 398,309 filed March 1, NCOr por at ed ner e 'o‘j reference.
|V3§0(¥\'2r Th%ir#etal_lized circuits ingthé x, y and

Briefly, this process inv
BT Feen sneers—of—Teramf using a
cegé&é gﬂ 13nt er connect ed with L al filled

z planes. _These circuits
sui tabl e metal lization pr

vias. The green sheets arf— FESseu rogetirer—ant—stnt-et ‘at hi gh
tenperatures to forma unf t al LEBRd, Lblng this process he conductors
40 and external contacts [B8# re—f-6 YTy aba Netal s and -
then interconnected by fof m ng-.i nt prnal conductlve Ilnes 49. § In addition,
as shown in Figures 2A-2Q 4~emPBr—G-04 QA- 383 agl be recessed
bel ow t he outernost ceranfc lier UFIB4,3 The package base fl4 .can al so be
formed using a 3-D |nJect’ , g nroce 0 of _a _high tdnperature
glass filled plastic such-as a FR-4 material. such a process is described

in US. Hat ethe Maler 4rad@Swith Ci'gbé‘ld&ﬁﬁ?‘xe?bﬂlf@ "0106° LhfkiR ftnteate oF3h HIE

Application Serial No. 08/ 398, 30
packet the following. Three bits (for example bits b16. b18) are reserved for an Error

Indication Type (EIT), specifying the kind of data carried in a 16 bit Error Check Field

(ECF), (for example bits b0..b15). Table 6 shows the codes for the EIT and the related
contents in the ECF. -

15
Table 6. Codmg of the EIT bits b16..b18 and the related ECF
No error mdum:on W is reserved

| 100  |CRrC performed, no errors; ECF is reserved |

20 | 010 | CRC performed, errors detected; ECF contains CRC as received
110 | CRC performed; EDF contains bitwise sum of received and
- locally calculated CRC S l
ee———

In DAB transmission mode I, the 12 FIBs contained in one transmission frame may be
25 conveyed in a single, once every 96 ms, or as four series of 3 FIBs at 24 ms intervals.

In _the' case of TII data being 'u'a.nsmitted_ (b18=1 b19=0), the header frame



12 Suitable pl astics i nclude pol yet heri m de (PElI'), polyethersul fone

(PES), polyarylsul fone (PAS), polyphenyl ene sulfide (PPS), liquid crystal

MFW%@%WFPEKY.. An ifjection molding ~
process with these or other suitable material can be used to formthe -
.package base 14 into the desired rect angul ar shape and with cavities as

requi redwo 970833 ng a subsequent netal,l

i zation process, PCRABYSAMEI I CUI t

patterns includi ng t he conductors 40 B3nd external contacts 38A-38C can be

f or ned
intern

A e 2 R ot 54 ol SRR i B BT 7 o

usi ng aommmnﬁdlmvh\gmuemf 'ﬂl@'chete(ﬁ:buieﬁ#matdnd the waloa "001 Nidekotes Cer di p |

proces
si nter

B Sl oL 8 X 8 R oo B R R el 7702

t hen beopany adtsba1LbI5 donfalree NRRe 14 using | ow tenperature glasses to for.m

. the
fra

onductors 40. The exter ntacts 38A-38C can part of the |ead
or can be‘w@F}éﬂ‘&M@eP&? h h ﬁ"‘f‘ﬁﬁ"”o’f’%@? 'EFﬁ"%rnatlon

pr ocessfuﬁemwaﬁtmmhahw rFommgat.body. Briefly, this Cerdip

| eadf r ane.

e O i e Wbl e MR 5

are somwmﬁﬁ&dahmmwm,mWw&mﬁwwhwmwnﬂeﬁet he
t rademar k. QUAD- PA lerr] ﬁure 3A i I lustrates_an al ternate enbodi ment

packagseds follows, Bi

b s Null §Ym cater, hich ghangss whemdata from a,new;

SUbfg ARkl 8frhbiol if) Grasshiified fof I/ Tirst fie. T thel Gisshued Ww&%ﬁ;ﬁx results of

15

20

25

the discrete Fourier Transform as performed in the FFT processor 6 of Figure 1 on the -
samples of the Null symbol of selected pan's of carriers are pumded To this effect, bits
b2..b4 denote the number of carrier patrs (NCP) for whtch information is. prov:ded for the
transmitter 1denhﬁed by the Mainld and the Subld. In the continuation frames followmg the _
number of NRT frames as described above, 16 bits contain, coded as two’s oomplement, the
real or imaginary part of the FFT result on the samples of the Null symbo} for each the |
number of carrier pau' as denoted by NCP for each transrmtter as 1denttﬁed in the number of
NRT frames. o . . _

The temporal order of transmxssxon of data from MSC Subchannels the FIC

_and TI1 in any format is arbitrary. Paddmg frames may be tnserted at any posmon How-

ever, as a rule: all data which is related to one logical DAB frame shall be sent within the
interval defined by two consecutive transmissions of a synchromuuon frame. TII data may
be sent in several packetufsodestred ‘IT1 information foreachoamerpatrshallbe
transmitted preferably only once per evaluated Null symbol. However, this mformatton may
be split over several logical frames The start ofa new data set is indicated by a new value
of the Null Symbol Indicator.

In the first sequence, no TII data is present other than the one already incorpor- | N

awd in the FIC. A DAB signal also contains TTF data in its Null symbol at the start of each

DAB frame. In the present invention, this TII data together w1th data relatmg to the relative
fieldstrength of the received transmitters is remeved from the FFI‘ processor 6, and mserted :

- into the second sequence.

In the first quenoe, PAD data is embedded together thh audio information on -
the bit stream. For retrieving this PAD data, it is necessary to retrieve first the audio frames
and then to retrieve the PAD data therefrom. This is an elaboxate-operanon oosnng extra .



package 10 which are denoted with an "A" suffix. However, in the alternate
enbodi ment package 10A, the spring 22A is formed as a flat nmenber and the

pressure plate 20 (Figure 3) is elinmnated. By way of exanple, the spring

22A can be a f| al spring (e.g., wave spring) -or can b W?ﬁsﬂf a
13 resilient 029[579 ric material such as 16 silicone el astoner ér pol'yi m de
material.  In addition, in the alternate enbodi ment package 10A, the
.cover 24A i padwaes InmosSCDAB ﬁeewdns addie dedoding sneaheare presemt, S/Bichaia reirievd the

The Cover 240csul o B2 2 ehak ok 5o i b b BB SRR
t26A 28? ar gy by irﬁ&hhy thi® PADeihtd the tskeond asedct/as anaparate s&qnened This make$ its hape
0 exert a retentLo f orce ,on,the cover .24 Ref E é‘a‘xa

the i nt er cofffeh gask ?Pfﬂ%heﬁaé @?&W&éﬁ"gﬂ’i Wﬁtxﬁ%@tﬁgﬂﬁ

-LSESLE?S?ECZ’S“‘?%'FW" twm‘ﬁ@“‘“ﬂm"?ﬁem“ Donneot 16 mso
in e package e connect a

i ncl udes conductive FiEdRS W‘aﬂﬁ’o&\aﬂgjé‘b ﬂéﬁ% mEHAES A@ré’Fﬁ)W?FOi n

Figure 5, tQhgeived @erdinyiothib inemite, wheRinthe PATRReeictal Sidihsteied it the

establish an el ectrical _connection with the device bond pads 62 or other
cont act | oc&%conth sequpnae, Ihej PAD) message COMBIUES | o, t he rai sed contact nenbers

ponetrate P Geu et helleP DRy Z%*?%&‘*E?*M&*Wm“‘m aeiaitea Lo
10 below, .
- ' a length indicator (LI), specifying the number of bytes that follow in the PAD
' message, . o
] " a two-byte field (F-PAD) carrying the F-PAD as defined in ETS 300 401. The
two F-PAD bytes are contained in their logical order, _
15 - if provided, a further field (X-PAD) carrying a number of bytes from the X-
PAD field as defined in ETS 300 401. These bytes are also contained in thclr
- logical order.’ ' '
Both header and length indicator are preferably a one-byte field, where the header should
contain the hexadecimal value "AD" for identifying the m_essage structure. The X-PAD field
20 is optional; its presence and length can be derived from the Length Indicator LI. It is noted
here, that the DAB receiver may provide more bytes in the X-PAD field than those that -
actually contain X-PAD data; in that case the DAB receiver just conveys bytes from the end
of an audio frame without distinction \irhcther these contain audio data or PAD.
In a preferred embodiment the PAD messages can be conveyed in the User
25 Data channel of the IEC958 interface. This means that the information is to be carried on
' Information Units (IU), each TU comprising 8 bits, the first one being a Start Flag (SF),
always being set at "1", followed by 7 information bits. A User Data message compnses a
header of three IU’s and a number of data IU’s.
~ Figure 5A is a diagram of the first header TU of a User Data message. The first
30 IU comprises first a five-bit field, carrying an identifier for identifying the type of message
~ (TMI). Preferably, this field carries the binary number *10010". It further comprises a Last
Flag bit (LF), set at *1* if this message is the last of a series of User Data Messages, that
together convey one PAD message. Otherwise, it shall be set at *0". Finally, it also
comprises a First Flag bit (FF), which shall be set if this message is the first of a series of

ty
K



limting penetration depth. The interconnect 16 and raised contact .
menbers 60 can be fornmed by etching a silicon substrate 64.. An insul ating
~tayer—66—and—acomductTve Tayer 68 forned on the Substrate 64 overli é the -
-raised contact- menbers 60. The conductive |ayer 68 is in electrical T
comuni cation with the conductive traces 58 which are wre bonded to bond i
W res 44voddsmenately, . in place of e bondi ng, an elrerhnde@6994 CcONNECti ON
can be formed to the conductive trac¥s. 58 wi th slide contacts 44S. A

sui tabl.e process for, form.mng the con nembers, 60, S tlaII as shown |
> o Helr Fesebd s oD Ve S50 AR mESHRR ey Rl L), 525500
whi ch g*e i ncor.porated here| n by reference. Another suitable process

14 i s di scI ose Q. Pat ent lic 08/ 335, 267 filed
vy SC! 0SSt b5  drsatiof DR sichak hoes i oFh pser ol pdmes O L1

Fi gur esesdhd 1UR mahardepmqﬁmlﬁemgé :eagmnd.emea.mﬂmm Notd) that theont act
menber s, 608 and conduct | ve. raCﬁ,d 8B fornmed on a plastic film72. The

mcﬁo @‘BE‘“& st|Cf|Im720anbeS|mIar totwo -

| ayer TAB tape mmbse%&ﬂ“&i&mmﬁmﬁ%ﬂn of thé UskEDéR mekge PhRstic film
72 can be _mounted to a sybstr 64B s Mm | i con usj:ng a corrpl iant .
eV

adhesi third I ja thezheader compp3es ‘gﬁ?ﬁa@ﬁgg‘ of a silicone
el ast%ﬁgmﬁﬁme&@omﬁézmnépsﬁa&wa%..woﬁnﬁcﬂybhaﬂmwﬁ ormng an

i nterconnect "W th m crobunp contact nmenbers is described in
- format.

10 Figure 5D is a diagram of a data TU of the User Data message. If the TU carries
 data, i.e. part of the PAD messages, then the remaining 7 bits can be used for data in the
user data field (UDF). In a preferred embodiment, the second bit in the TU (= the first bit of
the 7-bit user data field) can be reserved for an error flag (EF) signalling whether an emor
was detected in the following six user data bits. Thus, a User Data JU can preferably convey -
15 6 bits of user data in the user data field (UDF), and even 7 bits if the error flag is dispensed
| with. The last UDF in a message may comprise a number of padding_-bits if less than 6 (or
7) bits are provided. _ S : L
© TU's within a User Data message: may be scparated by paddmg bnts having a.
logical value of "0", with a maximum of 8 padding bits, as a bit having a val_ue of "l",
20 following 9 consecutive bits having a logical vai_ue of "0" is recognised as the start of a new

User Data message. Padding between IU’s belonging to different User Data messages is not .
restricted to a maximum length, as long as its leagth is at least 9 bits. PAD message not
' fitting into a single User Data message can be split into several ‘User Data messages. The
~ splitting of the PAD message need not be at a byte-boundary. The header of the User Data
25 messagé_ indicates that the_'.message coniains DAB—PA_D, the length of the User Data message
and whether the message is the start, continuation of end of a series of messages, together
building a PAD message. |
_ ~ The example given above of addmonally msertmg the PAD messages in the
-IEC958 User Data channel is especially advanmgeous for the followmg reasons. Electronic
30 circuits are readily avaﬂable, which are adapted to the encodmg and deeodmg of data in the
User Data channel separately from the encoding and decoding of other data. This is very
advantageous for reducing the mcodmgldecodmg complexlty, espec:ally for those penpheral
devxces that need to access only the PAD.
The examples glven are merely intended as an 1llustrauon of the present



pgz;iously cited U S. Patent Application Serial No. 08/398, 309.

Réferring again to Figure 1, the package 10 can be assenbl ed using optical
.ali gnnment’ techni ques and al i gner bonder tools used for flip chip bonding
'sem conduct or - k@ ev13839i p chi p bondi ng referi to a process WhepEivibognosos

'sem conductor die is placed face down on a $bstrate, such as a printed
circuit board, and the bond ds on the die are b eqd to.connection points
on the subst riyeaton. 'Eilfo?'gqugg‘?a?t? e ah b Sestcteg ty e“dg OB data. Furibermore, he

?f al i -ﬂ ner bbqamr:ﬁay also’be pidvgmrm bmgﬂ%it stgad\sﬁibt baﬂozgfi%gsgt:ggftcmi Bﬁagﬁ%otﬁ&r
ip chip bonding are descyjbed i.n, U.S. Patent , 899,921 to Bendat et
al, entitled W&%W%gnw.t g"m f&ﬁ"gﬁwwﬂbﬁamém’m- abl e from

Research Devices of Piscataway, N.J. " In the present case, an aligner
bonder may be nodified to provide an assenbly apparatus for use in
assenbl i ng the package 10. The assenbly apparatus includes an assenbly

tool (not shown) that is adapted to retain the force applying nmechanism 18
(Figure 1), die 12 and clips 26, 28 (Figure 3). The conponents of the force .
appl yi ng .nechani sm 18 i ncl ude openi ngs 48C, 48S, 48P which allow a vacuum
wand (not shown) of the assenbly tool to hold the die 12. Wth the die

15 held by the assenbly tool, the bond pads 62 (Figure 5) on the die 12 are
aligned with the contact nenbers 60 (Figure 5) on the interconnect 16. The
assenbly tool then places the die 12 in contact with the interconnect 16
and secures the clips R '



.26, 28 (Figure 3) to the openings 30, 32 in the package base 14. u. S.f
Pat ent Application No. 08/338, 345 filed Novenber 14, 1994, i ncorporated

herermby—reference,—desTrTBES . an_aut onat ed appar at us Sui tabl e for
optically aligning the die 12 and interconnect 16 and securing the force
appl yi ng mechanism 18 to the package base 14. Fol |l owi ng the assenbly
'procédungoyﬂgggackage_10-can be used to test the digcrabésmnesssTesti ng can
include ~full functionality as well &% burn-in ‘testing Follow ng the test
. procedure,. the package 10 can be di sassenbled using an assenbly tool (not =
shomn)ﬁgémMgane the clips 26, 28 and force distribution mechani sm 18 )
substantially as previously described for the assenbly procedure. Wi |'e
~ the invention has been descri bed certain preferred )
~enbodi ments, as will be apparent ,mﬂ’mlﬁm mmw' nthe art, certain
changes and nodifications can be rtadé wt hbuts departing fron1the scope of -
the invention as defined by the foll ow ng clai ns. _
16 WHAT 1S CLAIMED I S: 1. A tenporary package for a.sem conductor

| die. cprisiNga receiver for redeilifif € Hifal WG/ Bbditad: ipnsl ompriicy hiek ¢! Uding
decodmgaxecenvedDABsxgnalmtoaﬁrstsequmceofdata organised in frames of a first
'.type, said frames comprising a plurality of data types at predetermined locations within the
frame, characterized in that the receiver further comprises means for converting the first
5 sequence of data into a second sequence of data, organised mfmnes of a second type, a
frame length of the first type of frames being different from a frame length of the second
type of frames, said converting means being ooupled to the decodmg mms and bemg

mnmguiﬁn :
- 'dxsassembling the first sequence into at least two separate sequences of data,
10 - | each of the separate sequences of data being reserved for a predetermined data
. . ype. - S | o o ,
- _ dividing the separate sequences into frames of the second type,
- arranging the separate sequences into frames of the sccond type, each frame -
having a frame type identifier for identifying the separate sequences within the
15 ' second sequence, and further assembling the second sequence out of the
| separate seguences. | o o
2. The receiver of Claim 1, characterized in that the ‘converting means are |
- arranged for adding a data type identifier to at least one of the separate sequences for
- identifying the data type in the separate sequence.
20 3. - The receiver of Claim 1 or 2, characterized in tﬁat the second sequence
comprises a plurality of packets, wherein a separate sequence comprises a packet, compnsmg
a piurahty of frames in the second sequence, a packet being identified by predetermined -
values of the frame type identifier, said packet having a header containing the data type
identifier. _ | _ _ :
25 4. _ The reoeiver' of Claim 1, 2 or 3, characterized in that the second sequence
. comprises single data frames, identified by at least one further predetermined value of the
frame type 1denuﬁer, wherem each frame in the second sequence compnscs dam and a data
Qpeukmuﬁmr _ ' - _
.S, The receiver of Claim 1, 2, 3 or 4, characterized in that the convertmg means



_ rallty of external contacts forned on a jmuﬂ ,ﬂM " ,lll"mre in a dense
.array an interconnect nountable t nt er connect
hévi ng contact menbers for electrically cont acti- ng “coht att % ocations on the
die; and woowissel ectrical path forned between the cont 6k §S on

‘the interconnect and the external contacts2@n the base. 2. The
‘package as claimed in claim1 and wherein the dense array is selected from

the group codsiasmnged for adding agypchronization sigesd o thei secand; saquenefor sizmalfing B start
grid array (%mggfwﬁfgpg% array. _ 3. The package as clainmed in
'S

claim1 and rein the bas formed with an outline corresponding to a

convent i onal 6semi conqummmféé}@m 5, charactenizedTincthasth« synchrenization signal isa
claim1 and W@Pé o] delel sl ected fromthe group -
consisting o eram%gl am nat | on n%*gégg angéieram c dip formation. .
5. The paékadge as cl ammcnfﬁlmml,ahoﬂ vh Oragi6; chivactetised tin ithatia framehof the
i ncl udes w. r gﬁgés s f 0
conductors formed%n&tcﬁ%% sein éé#tect rtls ca Egg%fnr’#nﬁhga | %@hn&?ﬁiw&al
cont act s. bits for the frame type identifier, a total frame length being 24 bits. -
8. The receiver of Claim 7, characterized in that depending on a data type, a
frame eompnses 20 bits for data and 4 bits for the frame type ldennﬁer, or 22 bits for data
10 and 2 bits for the fxametypeldenuﬁer

9. The receiver of Claim 7 or 8, characterised in that the frame is embedded in a

subframe according to the IEC958 standard. _
10. The receiver of Claim 1, 2, 3, 4, 5, 6, 7, 8 or 9, wherein the receiver

comprises means for decoding data, embedded in a DAB signal, characterized in that the
15 converting means are arranged for adding the decoded data from the means for decoding data -
as a separate sequence to the second sequence ' - .

11. The receiver of Claim 10, characterized in that the decoded data is 'I'Il data
. comprised in a null symbol of the DAB signal. _
12, The receiver of Claim 10, characterised in that the decoded data is PAD data.
20 13. The receiver of Claim 12, characterized in that a frame of the second sequence

is embedded in 2 IEC958 subframe and in that the converting means are arranged for
inserting the separate sequence comprising PAD data into a User Data channel in the TEC958
subframe. : B
_ 14. An apparatus for converting a first sequence of data, organised in frames of a
25 first type, said frames comprising a plurality of data types at predetermined locations within
the frame, into a second sequence of data, organised in frames of a second type, a frame
length of the first type of frames being different from a frame length of the second type of
- frames, said converting means being arranged for:
- . disassembling the first sequence into at least two separate sequences of data,
30 - each of the separate sequences of data being reserved for a predetermined data
- ~ dividing the separate sequences into frames of the second type,
- arranging the separate sequences into frames of the second type, each frame
having a frame type identifier for ide:itifying the separate sequences within the



17 6. A tenporary package for a sem conduct or di e, conpri sing:

a base for ret aining the die ml mﬁm“ g internal conductive traces-
Hr—etectrrcat——conmmmumicat i on “mm E éxternal contacts forned Jn ‘a
dense grid array selected frot the grdup °colisisting of land grid array )
(L&A), pin grid array (PG) and ball grid array (BGA); ~an -

i ntercopgpdiias®unt able to the base, said interconnect pcioanssogp9s cont act -
menbers for -electrically cont acti contact’ locations on the die; and

a conductive path orrred bet the nt ct nenbers on t he i nt er connect -
and the exter n&f ibling c secopd sequence out of the, cl ai med-j -
claim6 and wh ;dqwkage base has an outline substant | aI I y : .
equi valent to a conve?tlonal sem_conduct or _pack package

as cl dPmed in & BEHPY WW%?#’?H@%(%@P‘PV%%DHH‘F ‘F‘sﬁ"F’EFI?EG formng
coNdUGHRL 3218 Frahries cOpAsing'a pi bf ddta PRI Wﬂm%ﬁb&hﬂmimrnal

. conduc ive traces and wire bon I ng -t he con ctors to conductive traces .
f orfredrase, inte a;speqn SeqHeRca of; data, Eganised in d¥pepifrmmeJengtont act

Mebercs the first type Of fraines DAY Aferehb from ﬁ‘ﬂﬁe leﬂﬁtﬁ'&'ﬂiﬂ Loondtypd 6 Fadiest e basi.__?_: |
is formed using a | am nation process I.n V\hlc R T
said method comprising the steps of: - - ' :
- reading the first sequence,
- disassembling the first sequence into at least two separate sequences of dan
10 L enchoftheseparatesequmeesofdambemgreservedforapredetemuneddata
- dividing the separate sequences into frames of the second type,
-. - amanging the separatc sequences into frames of the second type, each frame
| having a frame type identifier for identifying the separate sequences w:thm the
15 _ ~ second sequenee, : B
- assembling the second sequence out of the separate sequences. _

16. The method of Claim 15, characterized in that a data type identifier is added to
Cat lmst one of the separate sequences for 1denufymg the data type in the sepaxalz sequenee
17. The method of Claim 1S5 or 16 characterized in that the second sequenee

20 comprises a plurality of packets, wherein a separate sequence comprises a packet, comprising |
- a plurality of frames in the second sequence, a packet Being identified By predetermined |
values of the frame type identifier, said packet having a header contaxmng the data type
identifier. - :
18. _ Themethodofcmm 15, 16 or 17, charactenzedmthattheseeondwquenee '
25 comprises single data frames, identified by at least one further predetermined value of the
frame type identifier, wherein each frame in the second seqnence compnses data and a data
type identifier. -
19. . The method of Clalm 15 16, 17 or 18, charactenzed in that a synchronization
' sxgnal is added _to the second sequence for signalling a start of a frame of the first type.
30 20.  The method Claim 19, characterized in that the synchronization signal is a
~ frame havmg a frame type identifier with a predetermined value. '
21. . ThemethodofCla:mlS 16, 17, 18, 19 or-20, charactensedmthataframeof '
the seccnd sequence comprises at least 20 bits for data from the first sequence and at the
most 4 bits for the frame type identifier, a total frame length being 24 bits,



gr!ensheets of ceramic material are bonded using a sintering process.

10. .THe package as claimed in claim6 and wherein the base is formed using
a 3-D nol ding process out of a glass filled plastic,.

18 -~ 11. Thgo ppssswe as claimed in claim6 and wherein th

formed using a ceramc dip formation procee. 12. The package as
clainmed in claim6 and wherein the external contacts are fornmed with a

di amet er bet2Reen 50mkhs mested offdieip 2k chapriedpedoiaitha deperdington adusatype,
13. .The pa c@.g)r&kaemﬂs fo? datadind)45iR"¥or MR bl Reftifie?! 2 G YoP @At

are formed in th ense grid array wth a packing raction o | east
0.25. - and 2 bits 9‘8}9 type identifieti red in claim6 and V\/nerel n t he
external conjsacts. ar eyt Qg & Catin o 8t 25 AraB@HlSx in that the fiine HiniABARY A"
asclalrredlnclalm n erern
: 5 subframe according to the IEC958 standard.
- 24. The method of Claim 15, 16, 17, 18, 19, 20, 21, 22 or 23, wherein the first .

sequence is retrieved from a DAB signal, and wherein data, embedded in a DAB signal, is
decoded, chamctenzedmthatﬂledecodeddan:saddedasasepameseqnmcemtheswond

_ sequence
10 25. The method of Claim 24, characterized in that the deeoded data is TII data
comprised in a null symbol of the DAB signal. .
26. The method of Claim 24, characterised in that the decoded data is PAD data.
217. The method of Claim 26, characterized in that a frame of the second sequence

- is'embedded in a IEC958 subframe and in that the separate sequence comprising PAD data is
15 inserted into a User Data channel in the IEC958 subframe. '

BT .
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EXternar contacts are rorned as pins attached to flat | and pads. _
The apparatus as clainmed in claim6 and wherein the external contacts¥
fornmed as sol der bunps forned on flat |and pads. 17. A tenpo
package f o383 conduct or die conprising: a PR Lse %
nounting the die, said package base including a pattern of conductors in
el ectrical comunication with a pattenzl f external contacts forned in a
dense grid array, said package base a xternal contacts fornmed with a
si ze ‘and shape corresponding to a conventional sem conductor package;

an interconnect nounted to the base and including a pattern,of contact
menbers in electrical conmunication wth the ctors;

19 a force apply | | jthin the
cavity in elecwrical- commpnication wth theji nect; and a
l at chi ng nmec nisn1f%r se:uﬂrmhthe forc% ap chﬂpisn1to t he base.
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18.. The package as clained in claim 17 and wherein the dense grid array is
selected—f+romthe—group—conststTTg Ol Tand grid array (LGA), ball grid
array (BGA) and pin grid array (P&). 19. The package as clained in
claam17 and wherein the interconnect includes raised silicon contact
menbers havi ngu&bpagst €d penetrating projections forned on apcrnBISRN94
substrate. 20. The package as clainmed in claim17 and wherein the
i nterconnect includes microbunp contact E?QSers nounted on a substrate

or

using a conpliant adhesive |ayer. - The package as clained in
cl.aim 17 .and wherein the package base is med of a material selected from
t he group consisting of plastic and ceram c. 22. The package as
clainmed in claim17 and wherein the package base is.fornmed by a process -

sel ected fromthe group CQnSJStLDﬂ of ceram Ian1d§1|gn 3-D nol ding, and
ceramc dip proreg@%(cirdl F 3. The packag ' clained in clfaim 17
and Wherein thelf ool nec sm.incliudes a ng and a covgr.

24. The package as cl ai ned |n cIa|n117 and wherein the spring is fornmed of

an elastoneric materi al .
FIG. 4
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25. '"The package as clinmed in claim 17 and wherein the |atching n?c%:ﬁ srﬁ_

i nclodEsS TIPS that renovably attach to the package base.
package as clainmed in claim 17 and wherein the external contacts
dense grid array have a packing fraction of at |east 0.25.
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