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i nvention relates to an apparatus for correcting the posit xsagééhtéve

overflows that occur in the processing of” 1b| nary digital signals in a
fixed-bit 5 digital signal processing system- such-as a digital televisioni~

' In the tel ggﬁgr 6§§g¢ Qﬁﬁfu
receiver. In e te Zyic?lmaﬁéuagoana T ORI ﬁ'WP gi rected

toward.digitizing th or vid domal n, processing
the digitized sanpl es okh %%enl‘()ent&ﬂﬁl Felates &9 gﬂhlaHR)aEﬂ’o‘éﬁa 8Tt he

chromi natnce ﬁ&ﬂ%mmomf%@@ﬁﬁmg agm txségklﬁtfmlﬁt@cfmghtnatnaeear
conponents into the respective basgband signal and t hen convertin

digital sanpl & e PR %sﬂ‘fégr%g 5&??(73 éﬁaﬁlotg&]s {hs’l‘o} N fe éﬁﬁgl g&t% on
t her eof ®o tHagmtaltsﬂgnablptboessﬂng smmtémn-rsnnhmhmtaodlglﬂahotlvatlon
for these ef { é&&%@ fact that digital television can offer a

nunber of nove ea ures - such as still picture display, nultipicture
di splays, direct hookupkntiéhetelevisignsazhif |CanﬁlsdeIéahleAfoﬁ§t§| hieve

circuits 20 bé&?‘&@ré@é&&rtﬁ&beaigﬁ.ﬂ%&ideﬁhé f\?oP&f‘G@:P&estﬁigﬁhlahn
tel evi si on becones | crg; |y practical at ractjve In a git
tel evision r MRAR: BRBFEFEH DI ﬁéﬁ Pl‘fa

gener al 1gse lmzalmga video ngidhakstohseparated rthe emrasmhéncepanaor m ng 25

oI L0 o 50508 561 P gAY AL EnbSnt ki U1 Vo

next hi gher - siqppdnents - imt.o gbbetrespemanrq rbasﬁgmdvsx@ma&smgm \télemo S

TR O e ke, BEGHERS s i oif&teﬁ’g“%?‘??%ﬂ?‘%n??%ﬁfﬁffgﬁramﬁg
then addi ng RTBHLT THegRRE $n§‘PrnBH'SeP§P§ﬂd=41We°’§oW%§ fo' s

conpl emast bigelewividerpictere! tuber &Un/afepzsdsmm:wn TABAEn&:tﬂ?h&:lmtfor
significant Qi (VB Ol L NGk BredMFlice' ALY QYEPELT +a9e(A'%d Ne
can offer a number of novel features - such as still
" picture display, multipicture displays, direct hookups to
 satellite dish amplifiers, etc. As the digital circuits
20 become faster and less expensive, the concept of digital
televxslon becomes increasingly practical and attractive.

In a digital television receiver, the two's
complement binary number system is in general use because
it simplifies the circuitry required for performing

25 arithmetic manipulations. To convert a pure binary number
to its positive equivalent in two's complement, a zero is (
added to the next-higher-significant-bit position. When
the negative of a positive two's complement binary number
is required, the negative binary number is formed by

30 complementing each bit position of the positive
representation and then adding a one. The decimal numbers
and the corresponding two's complement binary numbers are
illustratively shown in TABLE 1. The most significant bit
(MSB) of the two's complement binary numbers indicates the

35 sign. If the MSB is a zero, the two's complement binary
number is positive; whereas if the MSB is a one, the two's
complement binary number is negative.
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:35. . sign. If the MSBis a zero, the two's conpl enent binary nunber is

positive, whereas if the M5B is a one, the-guwo's conpl enent gsggsgwmggbér
TWO NO.

i ¢ negative. -2- TABL E 1 DECIMAL NO - NO.
-128 1000 0000 -127 ' 1000 0001 5
-126 - 1000 0010 T2A BLE 1 | 1111 1110 -1
1111 1114 O | 0000 0000 100 ~ . +1
0000 0001 +2 . 0000 0010 +126

0111 1110 +127 DECIMAL NOO111 1111 15 TWO'S COMP. N@.advantage

of the two's conplement numhgragystemis that the binagyogugBeos are
subtracted by adding the two' s conpl enent of the subtrahend to the m nuend,
and ignoring the carry bit. “B&% elininates the need f&PORaPPRG separate
circuitry §or performng subiyzgtions. For 20 exanpl egobheogebt racti on
(10)-(3) can be perforned, instead, as an addition (10)+(-3). Thus, 0000
1010 (+10) 0000 1010 (+10) -0000 0011 ( +3) +1111 1101 (
-3) 0000 0111 ( +7) - <00 0111 ( +7) 25 1111 1100 the
processing of the binary signqh?, there are situationslﬁggrilgamarranted

si gn changes occur due to overflows. The word handling capaCity of a
fixed-bit binary digital procedsing systemis linited. ORGP 8RQFple, an
8-bit digypal processing systgm can only process whol egg8g ofggbers between
-128 (1000 0000) and +127 (01%12 1111) in

0000 0010
S\ . 4126 0111 1110
_ +127 . : _ 0111 1111

15 T An advantage of the two's complement number

system is that the binary numbers are subtracted by adding
the two's complement of the subtrahend to the minuend, and
ignoring the carry bit. This eliminates the need for
having separate circuitry for performing subtractions. For

20 example, the subtraction (10)-(3) can be performed,
instead, as an addition (10)+(-3). Thus,

0000 1010 (+10) ' 0000 1010 (+10)
-0000 0011 ( +3) +1111 1101 ( ~3)
0000 0111 ( +7) 0000 0111 ( +7)
w 25 . In the processing of the binary signals, there

are situations where unwarranted sign changes occur due to
overflows. The word handling capacity of a fixed-bit
binary digital processing system is limited. For example,
‘an 8-bit digital processing system can only process whole
30 numbers between -128 (1000 0000) and +127 (0111 1111) in
the two's complement binafy number system. The overflows
occur when the number of bits in the resulting sum or )
product exceed the range of numbers which the system can
handle (e.g., =128 to +127 in 8-bit two's complement
35 system). ST '
The signal overflows in a digital signal processing
system can occur in both positive and negative directions.
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.the two's conpl enent binary nunber system The overflows occur when the
nunber of bits.in the resulting sum3¥ product exceedRCR ® "of nunbers
whi ch the system can handle (e.g., -128 to +127 in 8- two' s . conpl ement~y
35 system. The signal overflows in a digital signal processing systemws
can occUPhe rpositiyesover§lows eaeuy,vday imrtance, wharAted, 823 The

pdsi ti dé’i’ﬁﬂvﬁﬁ"’@-ﬁiﬁ“hmni:%s' WA Hifded D LHO ﬂ?é*é'&&mgﬁéﬁéﬁt”“”@ers'
are added I1n the two s conpl enent systemto produce an erroneous 8-bit
negat i VaYStemckEo pEpdugenghe exyonedus 8-pifh negative xymber. Forp111l 1111
(+127) eddmgid]11 (+127) or  +0000 0001 ( +1) 1111 1110 ( -2)

1000 0000 (-1 T. egati overfl ows n,..on the er hand, occur in
theetwo' s conéfi%eﬂflgyg?éhp%when tW0|ﬂi;;i¥&i§%{%}fﬁg nunbers are added
to generate 801E1rdbedug+320i) pastti WOO0OO0L For+kxanpl e, 1000 0000
(-128) . 0 000_(+128) +1000 E%B) 8) 1 +1111 1111 ( -1)
0000 0000 (lp}iL £218°¢°-6217°) 110 (+178 G00F%-128) ALt

correction apparnaegativeaoyerfdons wam ton sthenethenrhandst bcgues t he most
POSI ¢ vy VphiewyB §. coRtbibmbhkl dyseep Jutishl S BGhIGERbLYSEVAl e (e 0.,

1000 00 or -128) fqr. The erronéous sanp n a positive ,and a negative
okl f | ARARRr S cREPr 8ddeds foc denanate AR exronerus (8ol EoPPEALABR apparat us .

.incIudqgngbéfrcuﬁbrfggaﬁpQ@hating appropriate substitute values,._ _
The most. si grkPPRaNPORi { S2R8R of ‘a potil] 490 clTEREbus "sampie [5 coupl ed
to the input+b000he00Dr {+=128) or #1111 1111 ( -1) ' : o
0000 0000 ( 0) 0111 1111 (+127) e
15 The overflow correction apparatus in- accordance with '
this invention substitutes the mpst positive value (e.g.,
0111 1111 or. +127) . and the most negative value (e.g., 1000
0000 or -128) for the erroneous samples when a positive and
a negative overflow has ocqurred_respectivély. The - .
20 overflow correction apparatus includes a circuit for -
generating appropriate substitute'values,pillustratively
comprising a pair of inverters connected together in - '
series. The most significant bit (MSB) of a potentially
erroneous sample is coupled to the input of the first
25 inverter. The output_of'the first inverter forms the MSB
of the substitute values, and is applied to. the input of ~&J'
the second inverter. .The;output of the segpnd inverter is
expanded to define the least significant bits (LSB's) of
. the_substitute_valﬁes, When an overflow error condition is
30 detected, the erroneous value of the processed sample is
~ replaced by the appropriate substitute value.
| Pursuant to a an alternate implementation of ‘the
invention, the second of the ‘two inverters (which serves as
a buffer) is eliminated,-and'the LSB's of the substitute
35 values are_generated directly by fanning'out the MSB of the
potentially erroneous samples. S ' '




of '

25 inverter.. The output of the first inverter forns the MSB of th
substitute val'ues, and .s applied to the-gRput of the seco ' 2. The
out put of the second inverter is expanded to define the | east significant
bits\(LSB s) of the substitute values. Wen an overflow error condition is
30 detect ed, t hdrerthehedxawimgse of the processed sanple is replaced by

t he appﬁopriate ngEQhﬁyt al Ae. N, 1 4Q1,8 230 43 ter e d.nqpl ntation
of the invention, the seégﬁﬁ?o?ﬁtﬁgg%agii%%E%Feggg_wﬁ#hﬁ&géigg g%ﬁ;
buffer) is eFilgnadi RFOGRRFIRG s¥Btemoinchudingsen: overfiow wonrectian

genelrat ed di appavatis fANiEGoPEanEECwMBR ehet BADRRERN L NRnt i¥x ;0Neous
sanpl es. -

- It dr ngs:, FIGURE 1 is.an overall block diagram of a
digital ignal prgEgﬁgP%df§®§gkﬁ¥?nélgﬁ?ﬁ& §ﬁ39§épfp vihs sabdiesF appar at us
gn accord?nCﬁvdﬁﬂldﬁubomtéctiohnapparapuSSOf FIGUREIG?REFa;ngicts.S bl ock

i agram of the su v.er tLo r 0 ..a
FGRE 3 111 Ust r at et 11 DU EEREEE " o RoBB AR Bue ot S it
appar at us of oNe@fREw carredtidmragpatatusacl] FIGUBEagramnd an _
iIlustrative 10 gGidi g éﬂbéébéebiB&kugﬁa\%?ahh%fF 'agJREljué:l:'éH[éiq}e si gnal
processing system, for generating an overflow i ndicativé control signal. In.
t he FI GIRE 1cdirgidi, SWhable ofessiag ipsthes FIFUREadedigiteln gignal 10,
an input ter P‘fwesharfgap&jr@@eﬁ,-lﬁor §6fleeaeengl ad BivierFalod-itlaiideive

digital sanples.in._the two s conplenent systemto a digital processor 20.
The digital GOXFoSHPLrforns signal processing operations including

arithmetic operatilansthe SEDGURE Bddigital stlbhaicprocessting Bysthng; t al
pr deessor 201@3&&&%&d by a numeral 10, an input terminal 12 applies a
15 = sequence of 8~bit parallel binary digital samples in the
two's complement system to a digital processor 20. The
digital processor 20 performs signal processing operations
including arithmetic operations -~ such as addition,
subtraction, etc. The digital processor 20 has two
20 outputs: (a) the processed 8-bit binary samples on a
terminal 22, and (b) a 1l-bit control signal on a terminal
24, indicative of the presence or absence of the overflow
in the processed samples. It is noted that the processed
input signal on the terminal 22 and the accompanying
25 control signal on the terminal 24 are both synchronized by
W, ' the system clock, and have the same data rate. '
The processed input samples on the terminal 22 and the
associated control signal on the terminal 24 are applied to
~an overflow correction circuit 30 in accordance with the
30 subject invention. The subject overflow correction circuit
30 substitutes the most positive (0111 1111 or +127) and
the most negative value (1000 0000 or -128) for the 8-bit
processed input samples on the terminal 22 when a positive
and a negative overflow condition is encountered
35 respectively. '
As depicted in FIGURE 2, the overflow correction
apparatus 30 includes a means 50, responsive to the MSB of
the potentially erroneous samples on the terminal 22, for
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20 outputs: (a) the processed 8-bit binary sanples on a term %al 22, and

(b) a 1-bit control signal on a term+f& 24, indicat.ive, sence or

ab'sence of the overflow in the processed sanples. It is fioted that the -~ °

processed input signal on the termnal 22 and the acconpanying 25 cont'ip_l’-’-"
si gnal ongeheratindniher B-bik e Glkrte onaleesbont kbes putpmtc] ock, and

have the saphidalashakherB¥E.PT RS Abs EPLALEXYRIAE GRNERA LY dan?2 and
t he associ atsd contt ol S|sg.2al on the term n&li 24_are applied to _an overflow
correct i ORFEAREERFt t%ﬁ - e &9%‘3?% e \Wtue n@lsdy Lldpdce-indd®h &%  The
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The substphiireofalingeIRAAISNRIERE FoOFVEQStbEeLARY iROTdries VaiHe 0111
1111 (i.e., _+127 or [err]). and the nost negative . val ue 1000 Q000 (i.e.,
~1281@r SMSE[ Q%r. Pf’t\ﬁ[ﬁ’éﬁ MEEWEWUDHot BHS F%?_F?deF-PBH@oﬁs”@g'rﬁﬂ &%n the
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15 output of the second inverter 56 is expanded to define the:
7 LSB's of the 8-bit substitute values. The outputs of the
- two inverters' 54 and 56 ar'é combined to_' form the 8-bit
substitute values (i.e., .7FHex ‘and .goHé_xj. |
For example, when the MSB of a potentially erroneous,.
20 processed input sample is a "one" indicating a positive
overflow, the. outputs of the first and -sécon_d_ inverters 54
_and 56 are respectively a "zero'_' and a "one", and the value
on the output terminal 52 is 0111 1111 (i.e., +127). On
the other hand, W_hgn the MSB of a potentially erroneous
25 processed input sample is a "zero" indicating a negative .
overflow, the value on the terminal 52 is 1000 0000 (i.e., "/
-128). _ . _ o _
. The overflow correction apparatus 30 additionally
includes a two-input multiplei;o_r 60 responsive to the
30 overflow-indicative control signal on 'the_ terminal 24. One
input of the multiplexor 60 has applied thereto the
unaltered, potentially erroneous, processed input samples
. on the terminal 22. The second input of the multiplexor 60
has coupled theretO'the.ass'ocia_ted substitute values (7Fy
35 and 8°Hex) on the terminal 52. The multiplexor 60 passes
on the unaltered values of the processed input samples to

-its output terminal 32 when there is no overflow. On the

ex
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substitute values, and is further aiopf'l' ied to the i nput of the second
i nverter 56, *which serves. as a buffer. The 15 out put of the second
inyerter 56 is expanded to define the 7 LgB s of the 8-bit

nlf)élnedi'to form

val-yes The outputs of the two inverters 54 and 56 are co
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the output tghQl a@cu'i%é@ it kthel Prbddssed iHpilt samplése other hand, when

the MSB of a potential erroneous .25 d
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thereto the alnal tbhee(? Iﬁr&'@t@ialﬂ;e suhstotrte pV%l;@G%eérﬁngsnegéﬁﬂﬂes on

the termnal 4320 ?‘eéﬁlgu faridi Vtﬁ‘{ e IN¥B "B LERE Sf;eﬁglaiiycéﬂﬁbﬁ@ous,

thereto the assoma alues ([err] 3 r]) ont
t er i nal052. progesafd it samplasseThf ¥estd F@?eEI&gRg)sa of thg_ :
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In the EPGUREixcuit 70, wh1ch :|.s a part of the digital processor 20,
may simply be a programmable logic array (PLA) fed with the
sigris of the two numbers A and B that are to be added and
the sign of the sum C. The PLA 70 can be programmed to-
generate the overflow-indicative control signal at its
20 output terminal 24 as illustrated in TABLE 2.
TABLE 2

A B C=A+B OUTPUT
+ + - 1
- - + 1l
25 + - + 0.
Y : _ + - - 0
: - + + 0
- + - 0

The overflow correction apparatus in accordance with
30 this invention generates and substitutes appropriate
liniting values 7FHex and 80Hex for the potentially
erroneous, processed input samples when there is a positive
and a negative overflow respectively. The subject '
apparatus not only effectively performs its.function, but
35 it used relatively. fewer components and is, therefore, less
expensive. . | | ' 3
It will be understood that in the claims which follow,
since there are plural LSB's in the substitute values, the
number n-1 of such LSB's is a plural number and n is thus
greater than 2.
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-modification, the second buffer inverter 56 is elimnated, and the 7 LSB's
of the substitute values are generated directly by expandlng the VBB of the
"ﬂ"lmmmmm) 10 processed input sanples. The rest of the

is the same as the FIGURE 2 circuitry. FIGURE 4 shows j
|Ilustraf|v% circuit 70 for generating the overflowindicative_control
si gnal when an addition is perforned. The control S|gn59 ggﬁgﬁétlng 15
circuit 70, which is a part of the digital processor 20, may sinply be a
progrannabl array (PLA) fed with the signs of the two:-nunbers A and
B that are t%gggtgdded and the sign of the sumC The PLA 70 can be
programmed to generatdiﬂuﬂxgmtdloalgndlcnrooessnngrsYstegnﬁbrat its 20
out put terﬁywcgg,%&gﬁg 4Bt ] 36d" § cdfiPtémént Tofnkry EaTslés said B

C A+ B
1 25 - system having means for providlng a control sggnal

- - indichative of dverflow 1n prébéSSed 1n ut samples and0 The
overflom/cor |oniﬁ§£§§uus i'n % ‘this.invention

gener at es a g%ﬁﬂ% %Rﬁw?ﬁﬁ¥ wl?ﬂ¥¥?ﬂ 19%Iﬁ833f§FPf and [err] for

t he potentlemerdmnnnaous _processed i nput sanples when there is a p05|t|ve

and a negative overflom/respectlvely. The subj ect: apparatus not only -
efféctively perforns iMeAR§nEeFBANSHYE 88 thet MGBeofr shid progessnd

conmponent s @&dﬁléi@%ﬁf@neb@§§ Qéﬁﬁmészoﬂ belekhthigunder stood t hat in

val ues. Whe FRsReSthres - Blt euastEeite %iﬁ%g#??.:f%e%uatﬁé’;‘iﬁi‘é?i hus
greater thawalue generatlng means_lnclud;ng_a pair of inverters o
connected to each other in series- the respective | |
. outputs of the flrst and second 1nverters defining the
MSB and the n—l LSB's of sa1d n-bit substltute values;
15 and

-a  two=input switch responsive:to said control
signal; one input of said two-input switch having _
- coupled thereto said potentially erroneous, processed
input samples; the second input of said switch being
20 provided with said respective substitute values; said
-switch passing to the output thereof either said
unaltered processed input samples or said substitute
values depending upon'the absence of or the presence of
an overflow in said processed input samples.

25
2. A process1ng system as deflned in Clalm 1

wherein sald two-lnput sw1tch is a multlplexor.

3. a process1ng system as deflned 1n Clalm 1

30 whereln "n" is equal to eight.

4. A process1ng system as deflned in Claim 3
| whereln said substitute value generatlng means produces,
at the output thereof, values equal to "7F (ﬁ) _and
35 (H)" when the MSB of sald processed input samples is
a loglcal “one" and a loglcal "zero" respectlvely.-
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-7- '  RCA 81823 CLAIMs: 1. Digital signal proces K
processing n-bit, two' s-conplenent binary sanples; said sysammmtlnjrrmﬂr"*“l
for providing a control signal 5 i ndi cative of overflow in Pracessed s =
i nputy ‘sanpl es; and further including OEerfIOM/correctlon appar at us
conpr|5|ng means responsive to the MoB of said processed y

erroneols, sanples for generating 10 respective, n-bit substitute val ues;

sai d substixute val ue gegerabhggtg&a%idngcil %Q:%s% B@p ath,I o’#é\%/"ﬁ ters

connected to each other 1n ser e-resp ctlve 0 first and
second invert e¢@mprishngeg the MSB and the n-1 LSB's of said n-bit

substitute val ues; 15 agdsgu}gg b?pbbt$WkH§ﬁl§e%E¥$ﬂ (ftfnn b contro

signal; one input of said two-i havi'ng coupl e eto said

n
potential l'y erP’éﬂ‘é%ﬁ§edp§-BEB§s§G‘Q‘Pﬂtﬁﬁt 1§aﬁ'&|ee§w°c ﬁe%ﬁ!‘qf}ﬁoﬁysﬁef@al d
switch bei Rg 20 provi dedawsblireei 8£r aspontired Bikiall Eyhotirotesis Seo d

switch passing_t he, out t there eith sai d _ynal tered c ssed |nput

sanpl es or SaJ%P§ %@Y?Pﬁt 9aFﬁ@§ g@ﬁén&ﬁ%ﬁ &Forf lﬂﬁﬁﬁé? s

presence of ansampléspvwand indicptdvessdd theppresengesor _Ziﬂ'xe’z_abd\'-_:nce _

processi ng 5y$&§”§§5098£gﬂ89 é9r8¥akﬂb}egggre'n said two-input switch is a
S n n

mul ti pl exor processing system as ined in daim1l 30 wherein "n
is equal to eight. 4. AmpapSctespgnsivectcasheeMse®fi sadidi m 3 wherein

| 3:; Segugzt g} Utlgo{{é?‘il}t'faﬂﬁ eéﬁ&bﬂeoﬁga&o&s@%ae&np%tt A Uoit her eof,
generating n- blt substitute values assoc1ated
k/' _ therewith; said substitute value generating means
including a pair of inverters connected to each other
in series; the respective outputs of the first and the
15 second inverter defining the MSB and the n-1 LSB's of
said n~bit substitute valués; and
a two-input switch responsive to said control
signal; one input of said two-input switch having
coupled thereto said processed input samples; the
20 gsecond input of said switch being provided with said
associated substitute values; said switch producing at
the output thereof either said unaltered processed
input samples or said associated substitute values
\U depending upon the absence or of the presence of the

25 overflow.

30

35



35 "80 [err] ", when the MSB of "sai d processed input ‘sanples is a | ogical

Tone” and a logical "zero" respectively. - -8- 5. .Digital signal

; g2t us conprising: a source of potentially erroneous, n-bist
| AR TEMAE IR s o< et uss 5" compl ement systgen graas a o’
soufrcet ofr a scontrol signal synchronous to and haV|ng the sane data rate as
sai d processed input sanples, and indicative of the presence or the absence
of an overflow error therein; neans responsive to.the MSB of said 10
potentially erroneous processed i nput sanples for generating n-bit

substitute val ues associated therewith; said substitute value generating
nmeans |nclud|ng a paig, (ﬁDi§W€ﬁleéﬁgﬁ&ﬂnﬁﬁé@éséﬂneaﬁﬁpaEHEESIEo&erles t he
respective outputs, of the, flﬁ&h g g é i second Q §r g def nlng t he
MBB and t h@eRdTatdma nibit; gRshi tutqpYR et avgPGiatrednyish ul put

SW tch respotentidllperrenadus)| prgoebsednbnpupuSamplesldnthhelnput

switch haV| r‘lqg’ %\(/)vqu ,ﬁgabé!p&;@tg%égégﬂpigc f&ﬂ kHB“ﬁsﬁagﬁ £3i. the 20 second -

i nput of sai el'ng- pr sal d ‘assoclated substitute val ues;
sai d s\l t clPohentud iy RrIoREOWS puPronessed sampiessisdappiiedr 8@ pr ocessed

i nput Sarfp'ﬂ}% qhnﬁfﬂ %@%'Eiﬁgtsébséhéuiﬁvéﬂtéﬁé ééﬁﬁaétaa ggon the
absence or resence of 25 overfl
series, the output of the first lnverter is taken as the
MSB of said substitute values and is also coupled to the
input of the second inverter, the output of which is

10 taken as the n-1 LSB's of said substitute values. NV
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-9- RCA 81823 6. -Digital ‘signal processing
generating n-bit substjtute values associated with n-biﬂﬂﬁﬁg E |’m"uh.
errgoneeus, processed input sanples in the two's conple c st newhi ch

the MSB of said 5 potentially erroneous, processed sanples is applied to
theifnput of the first of two inverters connected in series, the output of
the first inverter is taken as the M5B of said substitute valuesiﬂnd S

al so coupled to the input of the secof¥ i nverter, the oR ich is 10
taken as the n-1 LSB's of said substitute val ues. -10- RCA
81823 1 7. Digital signal processing systemfor processing

n-bit, two's conplenent binary sanples; said system having neans for
providing%a control signal7,i npieditale siignale pricvessimaisgiysedmnt £orocessed

| es; I d t furth I gl udi fl i
compri of ng:  modEOCEYBLRG! PEDEd « Y CrRIbiE s, Blrad, “aPle@rrgath e
erroneous, i npudyseeml having meanmsatfiory previdingv@ cortirokubignalt e

val ues; said 10 Lt utee val i 1 ol ' i Lter
naving e i npuindbERPEe; 7 URREIoF I Beud pTIAL prticdkedd Smptug;
out put of 5sai d saldrs¥stenf furtherhd ndrding svenflaw canxecti®R val ues;

the MSB of sai deb sigpl es forming the n-1 LSB s of said 15
n- bit substLtuS%Héﬁ ﬁggs,gn a twg@?nput-smﬁtch resgogﬁéve jo said contro

signal ; one input of sai dMEARS FSFPCRFiVEn o khey Preto said
potentially errpreeessed,opotentially erdtiiedius,! inpmar wampbest fot said
smkifh bei ng generating respective, n-bit substitute values; said
10 substitute value generating means including an inverter
having its input coupled to the MSB of said processed
input samples; the Output,bf said inverter defining the
MSB of said n-bit substitute values; the MSB of said
procesééd input samples forming the n-1 LSB's of said
15 n-bit substitute values; and _
| a two-input switch responsive to said control
signal; one input of said two-input switch having
coupled thereto said potehtially erroneous, processed
input samples; the second input of said switch being
20 ‘provided with said respective substitute values; said
switch'paséing to the'butput thereof either said
~/ processed input samples or the reSpective substitute
values depending upon'the absence of or the presence of
an overflow in said procéssed input samples.
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provided—wth said respective substitute values; said switch passing.

avetr processed input sanples. 25 -11- 8. Digital signal
pfocessrng apparatus conprising: a source of potentially erroneous, n- brt
processed input sanples in the tw's conplenment system 5 a

ereof either said processed input sanples or the respective
mnm m} "EU' s dependi ng upon the absence of or the presence of an

-
N s,

A

source of a control signal synchr fous to and having the sane_data rate as

sai d processed i nput sanples, and
of an overflow error therein means responsive to the MSB of said 10

potentiajly erroneous | es for, generating n-bit

subst i tu* e val ues ass tﬁﬁgfﬁﬁ#‘egﬁ in&F&"?ﬁﬁéﬁ%t @PPATAYHS generati ng
means |nclu¢nm@nisingﬁﬂter havi ng its i nput coupled to the MSB of said
processed i nput sanpl ug pu 5 _inverter defining the VSB
of said n-bit substi.tut e LI&Ieu%sz"’E #SgkggigﬂliaFarﬁf‘&&??ged’ |l?'Hut sanpl es
f or mi ng thePWQCQ§§§¢;inpuxushmpbes dunbthet two' sabumplemunﬁisyitemmut

hi cative of the pBSPe®IBa} the absence

swi tch rssponsrve to ,Eﬂaér [ n | put
swi tch havin - coup ed re‘?g §a|&§ﬁlrgfgge§%ggg 35“2’5 ﬁg\%@\p tt"ﬂe second
i nput of sandS\HatVé-H‘%eﬁ %r@éﬁamrﬁﬁesaﬁdsﬁédpmmmnuﬁe val ues;

said switch n e f S nput
sampded,nand ilPioatpve bectRe peret.-aﬁee Blrd tweoga%

sanples or s substitute val ues. depen I ng” upon .t'he absenc
presence of © ?h@noﬂ&%q error tgegein._
means responsive to the MSB of said _

10 potentially erroneous processed input samples for
| _generating n-bit substitute values associated
therew1th, said substitute value generating means
1nc1uding an inverter having its input coupled to the
MSB of said processed input samples, the output of said
15  jinverter defining the MSB of said n-bit substitute
values; the MSB of said processed input samples forming
the n-1 LSB's of said n-bit substitute values; and
a two-input sw1tch responsive to . said control
s1gnal _one input of said two-input switch hav1ng
20 coupled thereto said processed input samples, the
- second input of said switch being provided with said

or the

respective substitute values, said switch produCing at W/

the output thereof either said processed dinput samples
or said substitute values depending upon the absence of
25 or the presence of the overflow.
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which, for generating n-bit substitute val ues associ ated

potentially erroneous, processed input sanples in the t

system the MSB of said processed 5 input sanples is (1) nverted to
define the MBB of said n-bit substitute values, and (2) expanded to form
the n-1 LSB's of said n-bit substitute valifes. 10: Digital %qu 82
processi ng apparatus in 10 which processed n-bit sanples in two's

conpl ement binary formpotentially contain an overflow error, conprising
means including at | east one inverter and responsive to the MSB of a

ﬁg'\t/;aﬂgi :’3.![ Isylvgrrggeous sanpl Bifngtlag_.ersargnat iInprocedsing grpostse ml ue

of Lny e . - ' I
2o, he samplgnioheprofnsueratipht o Rt subskbiled Vathey delpofifed® pe
an overfl ow ceitht nebitnpeteatiladlyaernoaneeus c praesssed dnpit sumples
signal for S} fCEhYCYS Wb Mgl ef Yyddafn, SHIRN U SEBAR Broddlssea

correspondi ng generated_repl, nment, val'ue. 11. Digital _signal ocessin
appar at us Ssubinputi samples A& dildphdmyertes &9 < ﬁ%&ﬁ FH9 | ggr e

2 of figure 3po0hithguBeesitey vadudsiWiangs . .( 25 expanded to form the n-1
LSB's of said n-bit substitute values.

-12- RCA 81823-9. Digital signal processing apparatu
U

*.
|

10. Digital signal processing apparatus in

10 which processed n-bit samples in two's complement
binary form potentially contain an overflow error,
comprising means including at least one inverter and
responsivé to the MSB of a potentially erroneous sample
for generating a n-bit replacement value having its MSB

15 of inverse value to and its n-l1 LSB's of the same value
as, the sample's MSB, means for generating a control
signal indicative of an overflow condition in a sample,
and means responsive to said control signal for
selectively substituting for the erroneous sample the

20 corresponding generated replacement value.

_ 11. Digital signal processing apparatus
o/ substantially as hereinbefore described with reference
to figure 2 of figure 3 of the accompanyigg drawings.

25 h




