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2;96499 DATA. SHAPI NG CIRCU T Backgroﬁnd bf the Invention 5 Thi s
invention'relates generally to high frequency/high gain receivers and, nore
particularly, to circuitry utilized in such receivers to inprove the

| eading and trailing edges aof the received signal. Hi.gh 2:eg!§izﬁghlgh gai n
receiver systens are used lo'in nyriad of applications. JL

digital data comrunication equi pnent typi<gly include a high

frequency/ high gain frequency shift keying (FSK) receiver. The dlgltal‘ﬂata
is recei ved and denodul ated as understood. 15 Soneti nes the _
transmitted digital data can_becBABAJSHABEINGJCIRCHAGH internedi ate stages

of the receiver such that the square wave digital data is shaped nore |ike

a sine wave. If this is the case, the data nust_be reshaped to obtain
useful bits of infornationr—@@9—9EQEH942£-é§§-£ﬁ&52§£éﬂwwe_utiIized
conparators to square up the data bits. However in sonme receivers, e.g.

FSK receivers, the ghagcéﬁygagygq(%%?aéégﬁifﬁ%réify$ﬂ6 ﬂnal can drlft

away fromthe referénce n be resol ved by
25 al ternati ngfzzeqnenpy(h@phcmn keankverteande no¥Ye Li’%r‘éhﬂuhérlﬁnger

handl e | ong stfbneire{:ii&tysu%fnqrted)qmrsdah rdeeive sl €5 .’(E?ré@évéﬂe' n one
prior art w depand,FSK r 356 r'%b% ver :ga d by 30°

Mot orol a I nc. , 18RALRILAR al‘]'&éll’gcl 5 Phi R I bed 8LtIMAbat s of a
"floating" conpar at BighAlftreeuencyhybsl gt lein icedesiver tsyskeehswatre Lisede
I nput S'gﬁf65 in myriad of applications. For example, digital data

. communication equipment typically include a high
(% frequency/high gain frequency shift keying (FSK) .
receiver. The digital data is received and demodulated
as understood.
15 Sometimes the transmitted digital data can become
distorted through intermediate stages of the receiver
 such that the square wave digital data is shaped more
like a sine wave. If this is the_cese,'the data must
be reshaped to obtain useful bits of information.
20 ~Prior art systens have utilized comparators to
~ sguare up the data bits. However in some receivers,
e.é., FSK receivers, the direct current (DC) level of
the data signal can drift away from the reference
w voltage of the comparator. This can be resolved by (,
25 alternating current (AC) coupling but then the circuit
can no longer handle long strings of bits of one
polarity.
This problem was solved in one prior art wideband
FSK receiver, the MC3356 receiver manufactured by
30 Motorola Inc., using back to back clamping diodes
across the inputs of a "floating" comparator. Although
this scheme works quite well with large input signals
and sufficient power supply voltages, it can not be
used with low power supply voltages and signal levels
35 due to the bias requirement of the two back to back

diodes.



and sufficient power supply voltages, it.can not be used with | ow power
supply voltages and-signal levels 35 due to the bias requirenent of the two
hack to-back di odes. -2- Hence a need exists for data shaping circuitry
whi ch overcones the aforedescribed problenms. 5 SUMVRY OF THE | NVENTI ON
Accordlngly, It 1s an object of the present =i Avention to provide an

i mproved~“dat a.-shaping circuit.. i s anot her object of the

present‘#nventlon to e ed ate data s LN i.t.
I n accordance with thlPérp%éo%e o or%’?' ¥ °§c thﬁgpf‘ggp?g\:/&&’e%r% ‘Efé#%t"
shaping circuit Q%ﬁnﬂﬂﬂﬁau;h@oaéwr&ﬂeecmébedgprnbbemSLgnal supplied to an
i nput thereof through a 15 - capacitive el ement for producing a rectangul ar

out put pul se at an output, conprisjina: first circuit nmeans responsive to
" the alternating signal for providi$Eﬁ&é§¥19ﬁ-¥ﬁﬁ%@ﬂﬂg%m€m*|rst circuit
means including a first sentconductor PN Junctlon haV|ng a first 20 °
el ectrode coupled to the put mhl I s for bi as the alfernatjin
i nput signal during i% %ﬁéﬁﬂﬂ%xé #SC?8| BrSg gg cﬁ??%ﬁﬁtf ?an_i° to
t her et hr ough enubnpvmdmomm saprovedudada 9hhpungtcbnc@®w:ng a first )
el ectrode C?Hp' ed to #he d Nl iy %ﬁbge%tf %fog ?kéégﬂt b%r&@%ﬁt%%%??%ﬂﬁ%de |

I nput signal 25 during 1ts negative~half
t heret hrough; = an improved integrated data shaping circuit

. In accordance with the above and other objects there is
provided a data shaping circuit responsive to an alternating
; input signal supplied to an input thereof through a |
\f’ _ 15 capacitive element for producing a rectangular output pulse

_at an output, comprlsing ' _
. first circuit means responsive to the alternating signal
for providing current drive, said first circuit means
including a first semiconductor PN Junction having a first
20 electrode coupled to the.input which is forward biased by the
~ alternating input-signal during its positive half cycle to
provide current flow therethrough and a second semiconductor
PN.junction having a first electrode coupled to the input
which is forward biased by the alternating input signal-
25 -during its negative half cycle to provide current flow
| ‘therethrough; , . '
transistor biasing means coupled to said first and
second semiconductor PN junctions for biasing the first and
-second semiconductor PN junctions in a quiescent operating '
30 state so as to equaliee the quiescent bias current flowing
therethrough; and '_ '
second. circuit means coupled to said first and said
second semiconductor PN junctions for comparing the .
_respective current flowing in said first and second PN
35 - junctions for providing the output pulse, the output pulse
' being in a first level state when said current flow in said
first PN junction is greater than said current flow in said
~second PN junction and being in a second level state when -



transi stor biasing neans coupled to saidffirst and second sem conductor PN, ‘
junctions for biasing the first and second sen conductor PN junctions in a
" quiescent operating 30 state so as to equalise the quiescent bias current:
fl owi ng therethrough; and second circuit nmeans coupled to said first and
sai d second sem conductor PN junctions fof 8ofAparing the respective current
flowing in said first and second PN 35 junctions for providing the § ut put
pul se, the output pulse being in a first level state when said curre®flow
in said first 9o4d gyereat £doyr dnt spignfArshi BNcﬁWF%ﬁ-‘eO#Ib%vl%%aﬁ}tﬁ%@ﬁrﬂj
PN junction a@@r&@mmgfu@waiae@aaa bevehdspRt gubelon. -3 said current flow
in said fI%St PN junction.is less than said current flowin said second PN .
junction BRI EF DESCRI PTI ON OF THE DRAMVNGS Flg 1 |s a schematic dlagram
illustrating a prior art daBRIEE ] B O Fig. 2 =~ )
Il lustrates waveforns useful. for descrlblng the operation of the prior art
conparator of Fig. 1; and Fig. 3 is a sinplified schematic diagram -
illustrating the pﬁéﬁbwﬂedﬁeﬁbéﬁmﬁﬂﬁﬁl§fdﬂﬁgrpweééhﬂstnﬁbﬁﬁgom putor art -

DETAI LED DESCIaRE QNapindi @ombar&t8r; 1 there is shown "floating”
conparator 10 of data ngp %ﬁflfCUlt 8. which i's used in the afprenentloned

MC3356 wi #8band FSE ¥%c 5F3&§§aw§ﬁ§§Pﬁ@s uEBfutbﬁﬁﬁrg?%?r&kP?$c¢%ﬁes
differential apeldatiien (=4 theppriorgart comparator:of Fig. 1; and .

Flg. 3 is a 51mplif1ed sohematlc diagram 1llustrating
the preferred embodiment of the present invention.

¥

15 ~ DETAILED DESCRIPTION

Turning to Fig. 1 there is shown "floating comparator
10 of data shaping circuit 8 which is used in the
aforement ioned MC3356 wideband FSK receiver for data shaping.
20 Comparator 10 includes differential amplifier 12 compr131ng
'-NPN transistors 14 and 16 which have respective emitters
‘differentially connected to current:supply-ISa The
collectors of transistors 14 and 16 are coupled to
differentisl?to—single ended converter-circuit 20 which
25 . converts. the differential currents flowing through the
transistors to a single output current_at.output 22.- Output
22 is connected to the base of NPN transistor 24 via 1nverte /
23 and has its collector coupled to output 26 of data shaping
circuitTIO; The emitter of transistor 24, as well as current
30 supply 18, is returned a ‘source of;negative_or ground
reference potential at terminal 28. - Inputs 30 and 32 of
dlfferential amplifier 12 are: respectlvely coupled to the
base electrodes of transistors 14 and . 16. Internal base
current supplies 34 and 36 supply a current of Iy to the
35 Dbases of the respective transistors 14 and 16. Current
' supplies 34_and-36 are connected to positive:supply rail 38,
as is converter circuit 20, to receive an operating potential
Vcc. Back to back olamping'diodes 40 and 42 are connected



NPN trapsistors 14 and 16 whi ch havefresﬁébtive emtters differentially
connected to current supply 18. The collectors of transistors 14 and 16
are coupled to differential-to-single ended converter circuit 20 which 25
‘converts the differential currents flowi ng through the transistors to a
single output current at output 22. Qut put 22 I's connected to.the base of .
NPN trangistor 24 via inverte 23 and has its collector coupled to output 26
of data“shaping circuit,10. .:The enjtler qf transistor 24 we as
current 30 suppty-is° *%P*%ﬁdgﬁe q%E%%ur%éd%F°H8&éPFv8a8?°S§SEn%£r%?erence
potential at teredmaeéctsld beétyran IPunB2B2andl gaolhdr erfeaenaepl ifier 12
are respect | yel y coupkgfekpisdier Hasty el £C iy eqfatti'b‘ﬁnﬁlfsE)i?{:?e%ﬁfﬁ?ﬂgl(s'

I nt ernal base current sqﬂs 1es 34 and 36 supply a current C 0"t he
35 bases of theCteSptetiVels mpmianiadned.gndnishe Eglleningudbsrussian iy

36 are connect edi§ CaPOEhdd Vhast e/ Impdt 3gndl appleedetbeingutclptigl0, to
receive an operaténgtgoten.éal Vb%g %%ﬁE tosggcg cla in% diodei 40 aﬁg 42
are connected POFTEHET LA HifARE S he, sigp &e@BgBFF B9cabat PP} is
connect ed- bet weeal tingugh 32t aial rpangnd geek ehatceéheSoppositeReénrbengrie. Fi g.
| f2 the Oper?ibi-oncé’%aé'f{& Sﬁgéf&lgieff& t"f#?:altin QWrE%Bk?BBSd o! goﬁ.i‘&: any
ol lowi ng discussion 1t 1s assuned that the I npdt signal applie o I Ap
30 is positive wireauergrcshifs tin theydapudpséadeng at i nput 32 al though it
i s recogni sed that theoppPRShd SvEREE dddirsiths @RPAGKLRr 307 RaQ¥EdeR 24 of
“floating” refergnce 18 T VAN Wi Prodlctl bl 108ul 84 cRL2%s110ws
o o that at input 30 by one diode voltage waveform 46 of Fig. 2B.
-/ 15 Thus, between times tp and t31, diode 40 is forward biased to
charge capacitor 43 and the voltage at input 32 is less than
the voltage at input 30 by the voltage drop across the diode.
At t1 the,vdltége at input.30 peaks and begihs'decreasing in
amplitude such that capacitor 43 is no longer charging. The
20 voltage level at input 32 will therefore'remain constant
through time t2. At t2 the voltage at input 30 has decreased -
and equals the voltage at input 32. Thereafter, the output'
of comparator 10 will switch output states. Prior to time t2
transistor 14 is rehde;ed_condudtive as its base is forward
25 Dbiased with respect to the base of transistor 16 such that
the voltage at the collector of transistor 16 is high thereby
o turning off output transistor 24 via inverter 23. This
produces a high oﬁtput level state at output 26, waveform 48
of Fig. ZC.'_As the input signal at input 30 then falls below
30 the voltage held at input 32 transistor 16 turns on and
transistor 14 is rendered non-conductive. 1Thus the voltage
level at the collector of transistor 16 falls causing output
transistor 24 to turn on. The output of comparator 10 then
_ switches from a high level state to a low level state. The
35 voltage at input 32 will be held constant by capacitor 43
" until the voltage at input 30 falls one diode'voltage below
the voltage at input 32 which allows capacitor 43 to then be
discharged through dibde 42. Hence, the voltage at. input 32



For Iarge vol t age excursions at |nput 30 wavef of m 44 of Fig. 2A, a voltage
wi'll be produced at input 32 that follows that at input 30 by one.diode
vokt-age waveform 46 of Fig. 2B. 15 Thus, between tinmes to and [err] diode
40 \s forward biased to charge capacitor 43 and the voltage at input 32 is.
l.ess than the voltage at input 30 by the-vAtage drop across the di ode. At
[err] the voltage at input 30 peaks and begins decreasing in anplitudg such
t hat capaci tor, ﬁ? no'L_ngs& chargi ng. The 20 voltage | evel at - ﬁy& 32 .
wi Il therefoMd? ﬁg’t“—a Put, gdgRats nkutobe apetdiede %lt@@@ highemut.
.3]9 has decr eaaedaanél,eqmﬂls. the mbmgelghannaaacﬁas dhpegrfigrend he out Dut
of conparato t st.at es t2 transj sto

s render%d %b%%ug?kwgﬁggkﬁ?s%%aggthE orm%FdEESE %?ﬁée ﬁnfﬂp?gs

the base of begisissiocreasdnghwhiigh BhepsothegdiaChahgecofleapamltﬁr 43
transistor 1§s|gigugh4th@%@megu5ghagogﬁﬁcggygut jfansistor. 24 via inverter
23. This produces a high output |level state at output 26, wavef orm 48 of
Fig. 2C. As the input signal at input 30 then falls below 30 the voltage
held at input 32 transistor 16 turns on and transi'stor 14 is rendered
non-conductive. Thus the voltage | evel at the collector of transistor 16
falls causing output transistor 24 to turn on. The output of conparator ‘10"
then switches froma high level state to a |ow |level state. The 35 voltage
at input 32 witl be held constant by capacitor. 43 until the voltage at
input 30 falls one diode voltage bel ow the voltage at input 32 which al | ows
capacitor 43 to then be dlscharged through dlode 42. Hence, the vol t age at

i nput 32 - 4a - \-)



will follow the input signal, but be’one. di ode vol tage higher in val ue,
until the input signal reaches a peak in the 5 negative direct, at tine
t3. At this tinme the input signal begins increasing which stops t he

di scharge of capacitor 43 as di ode 42 becones non-conductive. At - 5-
[err] the voltage at input 30 equals the voFt&ge at input 32 (the threshold
sw tchi ng- state of conparator 10) and as the 5 input si gnal exceeds the

| t agenat te 3244 f t t ches, stat Th t
of conparator 10°4 AR 4 G AP oul SORALEa heCEPLLRRE | RO taR Yl

after the input etmgmﬁhfgxﬂoxﬁiswiucmmﬂg 3Batkangeeonipacatoonl0ihasd #)the

bits of data mhl r{e u r 0 r apgd
by data shapl ng Ci rcu?{ggf%el %fée%%agh%sv aga&guf‘éegﬂgIL % &fg %u{ﬁ@ oF
above descri bed ¢emparagqr dd asvéltaqmsg stiatesi.t E‘bﬁf eutpﬂtoqf otemparator 10

di sadvantage in ié‘afofé’&l 'ﬁ@@wﬂt@ﬂ“l@%’e& 3tatesay! E:@E't&i’ﬁ E’P:ﬁé A h&rvdl 1S

desirable to elimnate t 15 need for two |n§uts to data shaping circujt

10 in order to ﬁ%ﬁ%ﬁ%ﬂFQﬁkﬁQRqﬁuﬁlq&aﬁoGPP&QSPI I anpPut 3@_changes (kiyertion.
above descri bed Tiais®, Ampiblit<iof datavabigshqmightbe! distbreed fdsr g power

Chan tymB"tvﬁl < el enion S 2E¥med BT 8RR rsagﬁﬁﬁéty#?%%‘?‘?m@cﬁnﬁ?ng
appear as data pulses at output 26.

The above described prior art data shaping circuit
suffers from one disadvantage in that two input terminals are
required for operation. It is desirable to eliminate the

15 need for two inputs to data shaping circuit 10 in order to
make an additional pinout available.

N



di odes. Turning nowto Fig. 3 there |s |Ilustrated data shaping circuit. 54
of the present invention which overcones the bias 10 problens discussed
above and which requires only a single input. GCircuit 54 includes first
and second power supply .conductors 56 and 58 across which a power supply is
connected. The data input signal is suppliged to single input terminal 60 .-
The output data pul ses are provided at output 15 62, the coIIector Of
transistor 64. The emtter of transistor 64 is returned to conductéﬁ?58 :
while its base is Zkihgugh ttheaiioves siesaxibegs dasat sbapingt edrofiitiPkbrks -

transistor -qpfife wEig Qﬁﬂhe“stﬁfi@(ieh‘i:a%héﬁro%uﬁﬁl&spbé%ﬂégéf 9 C@fﬂfctof "

56 and |ts base i s connected at nod to the out turrent mrror
ci reui try372RotoNaRin Wikl @oPoerc SUPPIY7 Yol 5AERI §€sl€§ﬁpFB%nFH?yV@h¥$ ent

mrrors 74 arnécaﬁ:se @F ¥ viady @oltageTedtdereBNRubr 86StEE Of fio 7812081 8Y
't he bases ch are interconnected. The emtters of transistors 78 and
80 .-7- ar éﬁt%irﬁ?e‘

78 is connected bdrurning treow did &digar 3artdhe1r|ee isolildastracédt dabai shapifg .

while th |
o1& 10" Co et Gy el 3SR ULy 08 ng L4 St
i nt er conhBet Qf%%&ﬁ@%%@?%ﬁeaﬂét Uhﬁéa reqasipppyordvidacstrgb®. The

base of transisgud. 8@1@@@@&%1%% @ rstSanal béébﬁa laadei-hsulsl@i}ect or

of PNP. transi St (Huc%%rsﬂ%es CO'J %%t acr%ss which a power supply is

. connected. The data input. signal is supplied to single input

cted to supply conductor 56 while the base of transistor

]

terminal 60'. The output data pulses are provided at output _\‘)-

15 62, the collector of transistor 64. The emitter of" .
transistor 64 is returned to .conductor 58 while its base is..
coupled through resistor 66 to the emitter of NPN transistor :
68. The colleetor_of transistor 68 is returned to conductor
56 and its base is connected at node 70 to the output of |

20 currentimirror circuitry 72. Current mirror circuitry 72
~ comprises qompleﬁentary cur:ent mirrors 74 and 76. _Curreut
mirror 74 includes Pthtransistbrs 78 and 80 the bases of _
which are intercbnnéeted.~ The emitters of transistors 78 and
80 '



10. transistor 86 is connected to node 70. Transistors 82 and 88.are
connected in series, having their emtters interconnected with input 60 and
t.hei il respective collectors coupled to the inputs of current mrrors 74 and
76. A bias circuit 90 is used to bhias transistors 15 82 and 88 in a

qui escent state so that a high input inpedance i's provided . at input 60.
Bias cireuit 90 includes, for illustraticefV-purposes, NPN transistor 92

havi ng™Js coll ector-enitter -conduction path coupl ed between power supply
conductors 56 and 58 via reS|stors 20 94 and 96. The collector and -

enitter of traf¥esCONNeEtade t@ FIRRELY @5’@@&‘4% P& dhide s dage of
transi st or 82 &ﬁrdn&&stoENF’)Bt riwssosirtac&‘a W Itﬁ-ﬁ :.tt:%SQ:da.la.ré@dBr dnye to -

t ransi st or aV|n m and Ied bet.we the

col | ect or and Eg ltﬁ?%"l%aﬂfter raf'bsl %%s P]t}r %E?

- connect ed to tlwamlllsamorSOariﬁ lmsmem’tasﬂ m!bermdmaﬂ.ed Qunremsmmmﬂ 't he

emi tter of Whi 5B LAcIRUMLS kO ity a{;;r Y OB ndded e 02l | zed
a S SUIt -

t hat data shapi ng CIrCUIt ricated. 1 n I ntegrated
circuit form 98 1° arera@hﬁrqeaaaq vipse A thiemiarehapi ng
circuit 54 wil retoitned @60 |suppas d”tbz* rlmt AHe vrid feE si-gnal appl i ed

o b escent LranplsRt B, 1 iRt B e U AR g 2 %0

pernmitting opethe coldlectior ¢ff GHR taarsinfyt 880! Ty a;:illemsorm t wo

‘éfj’:c ]E ;SCI gﬂt pdekrhfsls¥6riBs id RorHURUY o MRS 7. Cumbanii SOSHE 62 t hat

_ _ and 88. are connected in series,; having their emitters
U/  interconnected with input so;and-their respective .

' collectors coupled to the inputs of current mirrors 74
and 76. A bias circuit 90 is used to bias transistors

15 82 and 88 in a quiescent state so that a high input '
impedance is provided at'ihputiso. Bias circuit 90
includes, for illustration purposes, NPN transistor 92
having its collector-emitter conduction path coupled
between power supply conductors 56 and 58 via resistors

20 94 and 96. The collector and emitter of transistor 92
are'coupled respectivély to the bases of transistor 82
and 88. PNP transistor 98 supplies base current drive
to'transistor'sz;'having3its emitter and collector
‘coupled between the collector and base of the latter.

25 The-base of transistor 98 is connected to the collector
‘and base of diode connected transistor 100, the emitter
of which is coupled to the base of transistor 88. It
'is-realized that data shaping circuit 54 is suited to
be fabricateéd in integrated circuit form. :

30 . The quiescent operating state of data shaping
circuit 54 will now be explained. With no input '

- alternating signal applied to capacitor 43 bias circuit
90 biases clamping diode/transistors 82 and 88 in a
quiescent state to provide high impedance at input 60

35 while permitting operation of the circuit at a:supply
voltage of less than two volts. 1In order to provide



current is available for clanping durlng “nor mal operatlon of circuit 54
while mnimzing the quiescent bias current fl ow through transistors 82 and
88. 5 Transistors 98 and 100 supply a two di ode voltage drop across the e
bases of transistors.82.and 88 and by setting a mnimal current flow _ '
t hrough the fornmer the voltage devel oped between the bases of .the latter
“will be insufficient to render the clafping transistors 10 fully . Ls;;gu,
conductive. However, during normal operation the full current t hrou "
transi stor 92, -which is beta tinmes the nagnitude of the quiescent current
f1 owi ng t hr deiyh i%ﬁ@?i%r ‘biasjgl E?HFFaBgeeP§u€F§nﬁ?lﬁ§ suffdicdemts 82 and

'88. 15 curret nié  Hveidabla, flM:t Blaﬁpiﬁguau&ﬁaaaho%&alll ed, the current
f1 owi ng t hrough tran5|s%ors 82 ﬁng g II%igg g and ,are m.rrored
equal I'y by QHIRHIR 95815594k ?6“@ -t c Sﬁﬂﬁﬁﬁﬁngvallable
to turn trarsias cpustent. £1ow threugbnﬁransﬁstoasssetand288.64 remai ns of f -
wherein the uiisiSrdiod éhaS%obegﬁbpi %hCtwo A bR Fbith tg nput

signal appli‘ed to capacitor econei ive transistor . ns to
conduct nor ACKIEH thekrses ofotrans §§°€Faﬁﬁ| Apdt B8 arfak¥tor. In this
condition, aetteivgnd rmimin®l vehtréhthgyewneheongh! €he foupRk €Hef 0 the

bt (her el it | GefdBAE bERRE LRRhaRLaCYY Zheqdatids Adadlt ot of
current mlwhﬁ'inﬁuﬂfiﬂi#ntdtoGBendenatheachemPingatrahsis&ndst|on si nce 30.
there isdhanahy editngaesss, C%v?a&efvaahgghﬁ herin Bpagaklighethetnd the
out put remains _i'n the first T evel f |n u .goes
negative tr lsqﬂrrent through transistor 92, which is beta times o
the magnitude of the quiescent current flowing through
transistor 98, is available to clamping transistore 82
- and 88. _ _ . o o
15 . In normal operation, with no input signal applied,
'the current flowing through transistors 82" and 88 are
ideally equal and are mirrored equally by current
mirrors 74 and 76 such that no excess current available
to turn transistor 68 on.. In this condition transistor
20. 64 remains off wherein the output is at. a first level
state.. As the alternating input signal applied to
capacitor 43 becomes positive transistor 88 begins to’
conduct more. than transistor 82 thereby clamping the _
capacitor. In this condition, current mirror 76 will '_ i:k.i |
25 . have morefcurrent;suppliec-to the: input’ thereof than is -
supplied to the input of current mirror 74 and will |
want to sink-a larger. current at node 70 than is
provrded at the output of current mirror 74.
Transistor 68 is maintained in an off condition since
30 there 1s therefore no excess current available to the
base thereof and the output remains in the first level
state. When the input signal goes negative transistor
- 82 is rendered more conductive than transistor 88
wherein current mirror 74 provides more current to node
35 70 than is sank at the outputfofhcurrent'mirror 76. - ' -i
Excess current is thus available to turn transistor 68



82 is rendered nore conductive thani{raﬁSiéfor 88 wherein current mirror 74
provi des nore current to node 35 70 than is sank at the output of current
mrror 76. Excess current is thus available to turn transistor 68 -9-"on
thereby turning transistor .64 on. The output,signal at output 62 thus
switches to a second | evel state in response % ~to transistor 64 bei ng
switched-<on .As described, transistors 82 and 88 in conjunction wth
current™i rror ¢ eui 72..and tr ' rqvi d [ '
bot h cl anpi ng a%.'g%ﬁ%%%?sgﬁégggér?g%%§%%%%ga%ft ?e?%#%%?% to %?553?.Q§0
Hence, what has oy&PNtd6ScEhedsubbokes staoy eteernd avgdi mfatier doi respense
reshaping digitglo ¢abasaBRbire@4t BeLRY OsBEndd@ o eC U disdrAed] during
transm ssi on. The data shaplgg C|r§g|£nrq3$tres only .one external,lg%ut and
in one feature &FaPRdSERFENBROANEARS HER oPRAMRGELAD WiFR AR eRTPFEOFs
- 10 - CLAIMS ScikcuithydaRaantlapragsisteri 68 rpspoids \tthet comb izlatdonabifng
i nput si gnal sugglbedLQ.aRql DRK' cbRSE £l of NAUAN L WAL iT e LRRYEnbY
produci ng a rectangul-ar ou 3u pulrse™at an ouiput, conprising: Tirst
circuit neans ré&sp&dgi.vd.to the alternating signal '
' 10 - Hence, what has been described above is novel data.
' shaping circuit for reshaping digital data applied thereto
that has become distorted during transmission. The data
shaping circuit requires only one external input and in one

feature of the invention can be operated at two volts supply.



| : . v -3
10 for providing current ‘drive, said first circuit means including a firs;_J
sem conductor PN junction having .a first. electrode coupled to the input
which is forward biased by the alternating input signal during its positive =
half cycle to provide current flow therethrough and a second seni conduct or
15 PN junction having a first electrode cBupted to the input which js
forward biased by the alternating input signal - during its negative; half
cycle to provide current fIOM/therethrogg@gﬂ%%ansistor:biasfng’neansiﬁg' L
coupled to said first and 20 second se ctor PN junctions for biasing.
the first and second sem conductor PN junctions in a quiescent operating

" state so as t;0 equgald t ' [ 0t £ 0w ng ugh;’
and secontgjl cilr'cu?'t@ndea}ﬁds stzi'ga_ plﬂg%?%@sue{“?d??fg?g%‘ggﬁ% "s:gi %Ihzgl{zggé%ngﬁ& )
seni conduct orinPNY Fandn $UPPl iednsar ARginput: thpreef vehronglerd flowing in

sai d first. andhpsRGeiddd letideiti ¢o% b%aaee#}dangeéiasneamytOM&@;pﬁiﬁ‘e
out put pul se being in a first Iiyel state I

> en sai.d current flow in said
first PN jun@b &F utiity SPMPF3F285i°d current flowin said 30 second PN

junction and bei ngfirsta clamnrict Iematis xeapensien sai dheualesinatdigi gigrall
et oMb IATS UtE Gl obll ke SRLAERIASY [
junction is drgluding s finsyr semdcpagucteri PNejupgt honchayind | Bhrsfet ween -
“a first out p)diridedlccipled Dikds Shpaki whaBd thesbpRata 051448 A8 che
Shaping of Ul crnallhg 't s35h20 351200008 BUsL0:58" SBFOGRASTESU T
nmeans; Ao S LS ; : o
provide current flow therethrough and a second semiconductor |
15 PN junction having a first.electrdde'c§upled to the'input,
| which is forward biased by the alternating input signal .
during_its‘negative half cycle to provide current flow
| therethrough; | ' - S . B
tfansistdr'biasing means coupled to said first and
20 second semiconductor PN junctions for biaéing the first and
second semiconductor_bN junctions in a quiescent operating
state so as to equalise the quiescent bias current flowingg
therethrough; and ' '
second circuit means coupled to said first and said
25 second semiconductor PN junctionsifor.comparing the
respective current flowing in said first and secbnd PN- _
junctions for providing the output pulsé, the output pulse 'K.) .
being in a first level state when said currenﬁ'flow in said : .
firSt.PN.jﬁnction is greater than said current flow in said
30 second PN junction and being in a second level state when
said current flow in said first PN junction is less than said
current flow in said second PN junction. :
2. The circuit of claim 1 wherein: _
35 said first PN junction is a first transistor the base-
emitter path beihg coupled betweeh_a first output terminal of

said bias circuit and the input of the data shaping circuit

N



and 5 - said second PNjunction'is a second transistor of opposite
condugtivity type fromsaid first transistor the base-emtter path being

. coupl ed between a second out put of said bias circuit and the input of the
data shaping circuit and its collector being upled to said second circuit
means. 10 3. The circuit of claim?2 wherein said second circuit means
i ncludes:+~current mrror circuitry responsive to current flowing in said

first tRansi storafQrise Ui TEbtbP AN Iup eAUtbeBEid5sebond &iFELiC] hddhd;
node and-'bei ng responsive to current flowing in said second transistor for
si nki ng proporti%ﬂgl current fromsaid first circuit node; and sw tching

circuit means$ havi ng saidnpedond BN efhrict jrf ilsSta Gecondt trafdeistdrast

out put coupl ed t . out f, s a hapi, Ny ¢LLEU] | ng
t he out put pul seg?%g%é‘ggo‘%sﬁed"?%tég‘lta} %S’P%etﬁt%oﬁ ?fgcj)'? glglk;%gl #%%Qé;@&?%“ygé_
circuit of clai fP@sewrmttes path heing coupled betweenrg secondegutput of

a first current gifg0osigd 'SibidufOENY e PR SQ!JEh?F'd&QaSQﬁpré'@ﬂ&ii@f
said first transistor and an output coupled to said first circuit” node; and
a second current3®ritd 9}iaftonmBAiRg SeuPtsd: teosBiedSesord; alesriehepns -

- of said secand trans[stor and an output 30 coupled to said first circuit
‘el udes: a third i1 abeECPErONEY 19 IR oo rets) padpopedRitsBl-FRiE neans
resi stive nmeans in¢ledesiing said collector. and enitter . -

' ' | cu;rént mirror ciicuitry-respohsive.to current flowing
in said first transistor for sourcing a propdrtional current
U/ . ' 152 to a first circuit node and being responéivé_to current
flowing in said second transistor for sinking proportional
current from said firSt'qircuit node; and '
switching circuit means having an input coupled to a
. first circuit node and an '6utput coupled to the output of
20 " the data shaping circuit for producing.the'output pulse in
response to said current mirror circuitry. ‘ o

4, The circuit of claim 3 wherein said current mirror
circuitry includes: o .

25 _ a first current mirror circuit having an input coupled
to said collector of said first transistor and an output
coupled to said first circuit node; and

. a-éecondfcurrént mirror circuit héving an input coupled
to said collector of said second transistor and an output -
30 coupled to said first circuit node.

5. - The circuit of claim 4 wherein said transistor biasing
means includes: .
_ _ a third transistor having'an emitter{~collector ahd

35  Dbase; . . _ _ - N _
' - resistive means for doupling said collector and emitter
of said third transistor between first and second power
supply conductors; and

LT



of said third transistor betmeen flrst and second pomer supply conduct ors;
and -12 - neans for supplying base current drive to said base of said
thfrd transistor. 5 6. The circuit of claim5 wherein said neans for
suppl yi ng base current includes: a fourth transistor having an emtter, _
col l ector and base, said emtter being ceupted to said collector of sald 10
third transistor, said collector being coupled to said base of said bhjrd
transistor; and a fifth transistor having an.emtter, a collector an&ja
base, said col | ect®RaRM dEPR STRRIVNS: hasie cunrensi dxiizree tof ssdddbaser of

transi stor anghsdithem tdRndejtae coupled to said 15 enitter of said third
transistor. 7. The circuit of claimb5 wherein said.means for supplying

base currént drive includes a fourth transi stor the base and coll ector _
bei ng coupl edét 0 SEhel dbwseuid dﬁuciaﬂmIﬂidheﬁmimshﬁﬂdZQeaﬁBdfbbesﬁﬁblyﬁhg '

“being coupl e oIIe of said third transistor. 8.
dat a- shapi ng%:élsfecu(l?@rde% Q{el y as herei nbefore descri bed by vvay of

exanple Wi th referQwﬁQﬂtthF#{ﬁnsiS;Qﬁ hawdngs and endittigs, collector and
 base, said emitter being coupled to said collector of said
10 . third transistor, said collector being coupled to said base
of said third transistor, and _
a fifth tran31stor hav1ng an emitter, a collector and a
‘base, said collector and base being coupled to said base of
said fourth transistor and said emitter being coupled to said\_)_
15 emitter of said third transistor. :

7. The circuit'of claim'5 wherein said means for supplYing';
_ base current drive includes a fourth transistor the base and
"collector being coupled to said base of said third transistor
20 and the emitter being coupled to said collector of said third
"transistor.

8. A data-shaping circuit substantially as hereinbefore _
_ .described by way of example with reference to Figure 3 of the
‘25 'draWings.
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