T

1 DATA $¥"CER W TH HOLD Fiel d of the Invention 5 Thi s t
nel ates, in-general, to receivers and, nore particularl Yy, cig‘gwrﬁy%m
utilized in such receivers-to inprove the |eading and trailing edges of“a
recei ved signal. Background of the Invention 10 Hi gh frequency/high gain

receiver systens are used in a nyriad of applications. For , digital
data communi cati on equi pnment typically i nil udes a high freﬁgéﬁgs%ﬁi gh gai n

frequency shift keying (FSK) recelLve L gi is received and 15
denmodul ated as under st ood. Sorre@f\#@séu&gr\&ﬂbﬁ% digital data can
beconme distorted through internedi ate stages of the receiver such that the

square wave digital data is shapgf%gorggaWQngﬁﬁlﬁgﬁ wave. If this is the

case, the data nust be reshaped, data slicer, in order to-
obtain useful bits of 20 information. ' Prior art data slicer/shaper

circuits dhave uti i a : h [ fmore [
sone recéj:qvers, f@%ggg%ﬁg_aésfgré&:%m@%@ﬁﬁﬂp ?r.?ﬁﬁf?rﬁ?'&gc%ggg\r/él | (r)]f

the data si gpartieularkysi etrcyitey wtiized nin (SHER FRGEIVEIS A0 IBIPTE

conpar ator. jgYidin§aandetrafig \RiGdy ofl 4 argueived sighaknt (AC) coupling, but
then the circuit gan no Io'ri\r\(gder handl e | ong stri ngg of bits of one polarity.
This problemwas solved in one prior art w de band FSK

Background of the Invention
10 :

High frequency/high gain receiver systems are used in a
myriad of applications. For example, digital data communication
equipment typically includes a high frequency/high gain frequency
shift keying (FSK) receiver. Digital data is received and

15 demodulated as understood. 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 case, the data must be reshaped,
for example, by a data slicer, in order to obtain useful bits of
20 information.

Prior art data slicer/shaper circuits have utilized
comparators to square up the data bits. However, in some
receivers, for example FSK receivers, the direct current (DC) level
of the data signal can drift away from the reference voltage of the

25 comparator. This can be resolved by 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 wide band FSK
receiver, the MC3356 receiver manufactured by Motorola, Inc.,

30 using back to back clamping diodes across the inputs of a floating
comparator. The MC3356 utilized a diode clamp comparator where
DC drifts were taken up by a capacitor whose charging and
discharging was controlled by the diodes. In time division duplex
(TDD) systems, however, the receiver (during transmit mode) is

35 receiving a quite different signal which can re-bias the capacitor
so that in returning to the receive mode the data slicer may miss
the first few bits before the capacitor recovers. Moreover,



receiver, the MC3356 receiver manufact ured by Mdtorola, Inc., 30 using
back to back clanping di odes across the inputs of a floating conparator.
The MC3356 utilized a diode clanp conparator where DC drifts were taken up
by a capacitor whose chargi ng and discharglng was controlled by the diodes.
I'n time division duplex (TDD) systens, mgver, the receiver (during
transmt node) is 35 receiving a quite different signal which can re-bias
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with the presgapldx\teis, FIG 2 illustrates waveforms useful for
describing the operation of the data slicer shown |n FIG 1; and

Brief Description of the Drawings
10
FIG. 1 is a detailed schematic diagram illustrating a data
slicer in accordance with the present invention;
FIG. 2 illustrates waveforms useful for describing the
operation of the data slicer shown in FIG. 1; and
15 FIG. 3 is a detailed schematic diagram illustrating a data
slicer with hold control in accordance with the present invention.

Detailed Description of the Drawings

20 Referring to FIG. 1, a detailed schematic diagram illustrating
data slicer 5 is shown. Data slicer 5 includes comparator 10 and
clamping circuit 12. Comparator 10 has a non-inverting input
coupled to terminal 16 and to clamping circuit 12. Terminal 16 is
coupled through capacitor 18 to receive input data signal DATA_IN.

25 It is understood that terminal 16 represents an input terminal to
data slicer 5 and signal DATA_IN may be, for example, retrieved
FSK data. The inverting input of comparator 10 is coupled to
receive a bias voltage Vg while the output of comparator 10 is
coupled to terminal 20 for providing output data signal DATA_OUT.

30 Clamping circuit 12 includes transistor 24 having a collector.
coupled to operating potential Vce, and an emitter coupled to the
non-inverting input of comparator 10. The non-inverting input of
comparator 10 is also coupled to the anode of diode 26.

The cathode of diode 26 is coupled to the collector of

35 transistor 28 and to the emitter of transistor 30 wherein the
cathode of diode 26 is maintained at voltage V4. The emitter of
transistor 28 is returned to ground, while the base of transistor



15 . FIG 3 is a detailed schematic diagramillustrating a data slicer
with hold control in accordance with the present invention. Detailed
Description of the Drawi ngs 20 Referring to FIG 1, a detailed
schematic diagramillustrating data slicer 5 is shown. Data slicer 5

I ncl udes conparator 10 and clanmping circuit 12. Conparator 10 has a
non-inverting i nput coupled to term nal 1? and to clanping circuit 12.
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level shift diedrtdP vdRe 3 enferstood that diodes 26, 32, 34 and 36 may
take the form of diode-coupled transistors wherein the base and
collector of each of the transistors are tied together as is well
known in the art. Further, it is understood that the voltage
appearing across diodes 26, 32, 34 and 36 is substantially equal to

15 the base-emitter voltage appearing across transistors 24 and 30

which will be referred to as simply Vge.

in operation, voltages V{1 and V2 are maintained respectively
maintained at the base of transistor 24 and the cathode of diode
26, while voltage Vg is set to be substantially equal to the ,

20 midpoint of voltages V{1 and V2 (VB = (V1 + V2 )/2). This allows
transistor 24 and diode 26 to clamp the signal appearing at the
non-inverting input of comparator 10 between predetermined
voltage levels. In particular, diode 26 is rendered operative when
the voltage level at terminal 16 rises one Vg voltage above

25 voltage V1 thereby clamping the positive peaks occurring on signal
DATA_IN to a value substantially equal to voltage (V1+VBg). On the
other hand, transistor 24 is rendered operative when the voltage
appearing at terminal 16 falls one Vgg voltage below voltage V2
thereby clamping the negative peaks occurring on signal DATA_IN

30 to a value substantially equal to voltage (V2- VBE).

A bias circuit including transistors 30 and 28 and diodes 32,
34 and 36 function to provide voltages V¢ and V2. In particular,
voltage V2 is substantially equal to two Vgg voltages (2Vgg) via
diodes 34 and 36. As a result, the base of transistor 24 is

35 maintained at voltage 2Vge and the emitter of transistor 24, when
transistor 24 is operative, is clamped at Vge. Therefore, when the
voltage appearing at terminal 16 falls below one Vg voltage,



di ode. 32 is coupled to the collector of transistor 30. The base of
transistor 24 is coupled to the base of transistor 30 and to the anode of
di ode 34 wherein the base of transistor 24 is maintained 5 at voltage
[err]. The cathode of diode 34 is coupled to the anode of diode 36, the

| atter having a cathode return to ground. J}he base of transistor 30 is
coupl ed through current source 38 to operating potential [err]. Simlarly,
the coll ector, of transjstor, 30 i s coupl ed through current. source 40 to
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voltage of 2Vge.
It is important that the base-emitter voltage appearing
15 across transistor 30 remains substantially constant for signal
level changes appearing at terminal 16 so as to hold voltage V4
substantially constant. That is, for signal level changes appearing
at terminal 16, it is desired to maintain a constant current
through transistor 30 so as to maintain a constant base-emitter
20 voltage across transistor 30. This is accomplished via transistor
28 and feedback diode 32. In particular, excess current flowing |
through diode 26 (from terminal 16) can be absorbed by the
collector of transistor 28. Further, because a base of transistor
28 is coupled through diode 32 to the collector of the transistor
25 30, a change in collector current through transistor 28 resuits in a
(1/Beta) change in the collector current of transistor 30 where
Beta represents the gain of transistor 30. Therefore, although the
base-emitter voltage of transistor 28 may change, the base-
emitter voltage of transistor 30 remains substantially constant.
30 Referring to FIG. 2, a pictorial diagram illustrating
waveforms useful for describing the operation of data slicer 5 of
FIG. 1 is shown. Trace 41 represents at least one example of
signal DATA_IN. Trace 42 represents a signal appearing at the
non-inverting input of comparator 10 (which is the signal being
35 clamped by clamping circuit 12) in response to signal DATA_IN.
Finally, trace 43 represents signal DATA_OUT where VH and V|
respectively represent logic high and logic low levels.



appearing at termnal 16 falls one VBE vol tage bel ow vol tage V2 thereby
clkanpi ng the negative peaks occurring on signal DATAIN 30 to a value
substantially equal to voltage [err]. A bias circuit including transistors
30 and 28 and di odes 32, 34 and 36 function to provide voltages [err] and
[err]. In particular, voltage V2 is substangially equal to two [err]

vol tages (2VBE) via diodes 34 and 36. As a result the base of transistor
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10 a logic high voltage level (V4) as shown by trace 43.

At time t3, however, the voltage at terminal 16 rises above
voltage (V1 + VBg) which activates diode 26 thereby clamping the
voltage at terminal 16 at voltage (V4 + VBE).

At time 14, signal DATA_IN has reached a positive peak and

15 from time t4 to tg, the voltage on signal DATA_IN is decreasing
and the voltage at terminal 16 correspondingly decreases since the
voltage across capacitor 18 wants to remain constant. Moreover,
at time ts, the voltage at terminal 16 crosses bias voltage Vg and
comparator 10 switches from a logic high voltage level to a logic

20 low voltage level as shown by trace 43.

" At time tg, however, the voltage at terminal 16 falls below
voltage (Va2 - VBg) which activates transistor 24 thereby clamping
the voltage at terminal 16 at voltage (V2 - Vgg). at the non-
inverting input of comparator 10 tracks the signal DATA_IN since

25 signal DATA_IN has fallen below voltage (V1 + VBg) and diode 26 is
rendered non-operative.

Finally, at time t7, the aforedescribed operatuon begins all
over again wherein at time t7 signal DATA_IN reaches another
negative peak and begins to increase in voltage.

30 From the traces shown in FIG. 2, one can easily see that a
non-square wave DATA_IN signal (irace 41) has been transformed
into a clean square wave DATA_OUT signal which is desired for
applications such as FSK data.
| Additionally, it should be understood that by applying a bias

35 voltage to the inverting input of comparator 10 substantially equal
(V1 + V2)/2, data slicer 5 operates with small signal DATA_IN
voltage swings. For example, if Vi = Vgg, and V2 = 2Vgg, then VB =



voltage of [err]. It is inportant that the base-emtter voltage appearing
15 across transistor 30 renmains substantially constant for signal |evel
changes appearing at termnal 16 so as to hold voltage V1 substantially
constant. That is, for signal |evel changes appearing at termnal 16, it is
desired to maintain a constant current thrgugh transistor 30 so as to

mai ntain a constant base-emtter 20 voltage across transistor 30. This is
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transistor 52 is coupled to the base of transistor 28 while the
collector of transistor 54 is' coupled to the base of transistor 30.
The emitters of transistors 52 and 54 are returned to ground and

15 the bases of transistors 52 and 54 are coupled to receive control
signal HOLD.

In operation, when control signal HOLD rises above a
predetermined threshold thereby rendering transistors 52 and 54
operative, transistors 52 and 54 function to sink the current

20 provided by current sources 38 and 40 thereby removing the bias
current supplied to clamp circuit 12. As a result, transistor 24
and diode 26 are disabled and no clamping action as described
occurs. Thus, when hold circuit 50 is active, the signal appearing
at terminal 16 is no longer being clamped. That is, terminal 16

25 does not effectively see the connection to the emitter of
transistor 24 or to the anode of diode 26 and clamping circuit 12
now looks like an open circuit to terminal 16. Therefore, by
utilizing hold circuit 50, the clamping means occurring at terminal
16 can be easily enabled or disabled.

30 By now it should be apparent from the foregoing discussion
that a novel data slicer has been provided. The data slicer
includes a comparator and a clamping circuit wherein the clamping
circuit functions to clamp the data signal appearing at a first
input of the comparator to a predetermined voltage swing. The

35 first input of the comparator is coupled through a capacitive
element to receive a data input signal. The clamping circuit
includes a first diode being coupled between the first input of the



5 1lnitially let's start at tinme [err] wherein at tine [err] the voltage
appeari ng on signal DATAIN has reached a negative peak and the voltage at
termnal 16 has been clanped to voltage (V2 + VBE). Fromtine [err] to
[err], the voltage on signal DATAIN is increasing 5 and the voltage at

term nal 16 correspondingly increases sincezthe voltage across capacitor 18
wants to remain constant. Moreover, at tinme t2, the voltage at termnal 16
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convenience of explanation and not intended to be limiting and, as
those of skill in the art will understand based on the description
herein, the present invention applies to other choices,
arrangements and steps, and it is intended to include in the claims

15 that follow, these and other variations as will occur to those of
skill in the art based on the present disclosure.



inverting input of conparator 10 tracks the signal DATAIN since 25 signal
DATAIN has fallen below voltage [err] and di ode 26 is rendered
non-operative. Finally, at tinme t7, the aforedescribed operation begins al
over again wherein at tinme [err] signal DATA IN reaches anot her negative
peak and begins to increase in voltage. 30 g From the traces shown in
FIG 2, one can easily see that a non-square wave DATAIN signal (trace 41)
has been transfornmed into a clean squaregﬁgﬁ ATAQUT signal which is
desired for applications such as FSK dat tionally, it should be
understood that by applying a bias 35 voltage to the inverting input of
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I dentical to conponents
. to receive a bias voltage, said output of said comparator being

10 coupled to the output of the data slicer; and
clamping means coupled to said first input of said
comparator, said clamping including:

(a) a first transistor having a collector, a base and an
emitter, said collector of said first transistor being coupled to a

15 first supply voltage terminal, said emitter of said first transistor
- be coupled to said first input of said comparator;

(b) a first diode having an anode and a cathode, said
anode of said first diode being coupled to said first input of said
comparator; and | |

20 (c) a bias circuit coupled to said base of said first
transistor and said cathode of said first diode, said bias means
providing a first voltage at said cathode of said first diode and a
second voltage at said base of said first transistor, said bias
voltage applied to said second input of said comparator being

25 substantially equal to a midpoint voltage between said first and
second voltages.

2. The data slicer according to claim 1 wherein said first
and second voltages are functions of base-emitter voltages.
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shown.in FIG 1 are identified by the same reference nunbers. In |lo
addition, the circuit shown in FIG 2 includes hold circuit 50 including
transistors 52 and 54. In particular, collector of transistor 52 is coupl ed
to the base of transistor 28 while the collector of transistor 54 is
coupled to the base of transistor 30. The itters of transistors 52 and 54
are returned to ground and 15 the bases of transistors 52 and 54 are
coupled to receive control signal HOLD. In operation, when control signal
HOLD rises above a predeterm ned threshold thereby rendering transistors 52
and 54 operative, t3.ansiEherda®p slicarSacdanding do chaim rk whereinirsaidt bz
provi ded by cudif&nk ﬁQﬂr .38 and 40 thereby renoving the bias current
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transistor being coupled to a second supply voltage termmal
means (32) coupled between said collector of said second
transistor and said base of said third transistor for providing a
15 voltage level shift thereat;
voltage reference means (34, 36) coupled between said base
of said second transistor and said second supply voltage terminal
for establishing said second voltage at said base of said first
transistor; and
20 current reference means (38, 40) coupled to said collector of
said second transistor and said voltage reference means for
providing bias currents thereat.

4, The data slicer according to claim 1 further including a
25 hold circuit {50) for disabling said clamping means.
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35 first input of the conparator is coupled through a capacitive el ement .
torreceive a data input signal. The clanping circuit includ %QH T d.048eN |
LAGED

bei ng coupl ed between the first input of the 7 conpar at or
vol tage. The clanmping circuit also includes a first transi st

current carrying el ectrodes coupled betweemnjg first supply voltage term nal
and the first input of the conparator and a control electrode coupled to
receive a second 5 voltage. The second input of the conparator is coupled

to receive a bias voltage which is substantially equal to the m dpoint of
the first and secon®.vol hdaethothdoadrgvidingea $quare wave auiput sigaalin
circuit for di ?éé)ﬂ)b Se t ftf 41t HRIMALIR) r%'(g ‘é‘i%ﬁh!d fie’ pRethdd 'Lﬁ'lleﬁ‘q

i nventi on has been describeq I n term? of 1t0 arfet arran 'emlan saand

Slepe.  Chece: cROMIRATAIE NG oS/ AGR EECANG RPHIH AEh i A RBNL | Theondod t o

be I'i mting andutpst Wdfoltre cdompalator nptdvidimg the | $quende vedve dobipag dsignal,he

arr angonent s i SPgiBAEeaRsing HE SHERERE | °°1 Lae i n the ol & mb 15

that follow, these gemesating ¥isst &ndreecondivaltagesir to those of skill in

the art based on thejgmphegting SigRaluadpearing at the first input of the
comparator between a predetermined voltage range, said

10 predetermined voliage range having an upper threshold
substantially equal to said first voltage plus a base-emitter
voltage, said predetermined voltage range having a lower threshold
substantially equal to said second voltage less a base-emitter
voitage; _

15 coupling the second input of the comparator to a voltage
substantially equal to a midpoint voltage between said first and
second voltages thereby allowing input signals having small
voltage swings to be converted to proper output square wave
signals.
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8 CLALMS 1. A data slicer circuit having an input, which is responsive to
a-data signal supplied through a capacitive elenent, 5 for providing a
rectangul ar output pul se at an output, conprising: a conparator having
first and second inputs and an output, said first input of said conparator
being coupled to the input of the data sli¢qr, said second input of said
conpar ator being coupled to receive a bias voltage, said output of said

conparator being 10 coupled to tljm RWIA tEF?Wltfhﬁ-léﬂ_t[? slicer; and clanping
' ' ara

means coupled to said first input sal conp sai d clanplng
including: (a) a first transistor having a collector, a base and an

emtter, said collector of saidAbgtpact rdfnghétgﬁsdlggngg coupled to a 15
first supply voltage termnal, said emtter of said first transistor be

coupled to said first input of said conparator; (b) a first diode having an
anode and & cat hodeA datal slicedeincludingdaf coatpatataie and @y clamping ciscsiai d

first t f 0 : ' : Ol [

coupl ed Fo. salfhinsit BRISd wilBfeit the clamping EibyR MidHdns 6, Elamp
first diode, $aisionabappeatingedvadineg @pﬂitr%f[ the | cempasatoralel &at hode of
said first di gﬁédé'fé’rrﬁanWt t%gat FRbOfiERAS ol 87 thef 'db?ﬁp%rator is

transi stor, second | nput of sal

e
s,volt to,sad
conpar at or belcﬁ’(j'I 8 gU'Sé'Qg'n?l QBB &Y aelement oy Feceive, an: MRULSIGNAIN sai d
first andigsecdik \whhaqsag. circuit mcludes a first diode being coupled between

the first input of the comparator and a first voltage. The clamping
circuit also includes a transistor having its current carrying
electrodes coupled -between a_ﬁrét supply voltage terminal and the
first input of the comparator. The control electrode of the

15 transistor is coupled to receive a second voltage. The second input
of the comparator is coupled to receive a bias voltage which is
substantially equal to the midpoint of the first and second
voltages. The data slicer further includes a hold circuit for
disabling the clamping circuit.

FIG. 1 accomapnies this abstract.



2. _The data slicer according to claim1l wherein said first and second

vol tages are functions of base-emtter voltages. 9 3. The data slicer
according to claim1 wherein said bias circuit includes: a second
transi stor (30) having a collector, }3 e and an 5 emtter, said base of

sai d second transi stor being coupled to said base of said first transistor
for supplying said second voltage thereto, sgid emtter of said second
transi stor being coupled to said cathode of gBDd first diode; a third
transi stor (28) having a collector, a base and an 10 emtter, said
col l ector of saif oupifed to said emtter of said
nsi stor being coupled to a
d. between said coll ector
4d transistor for =
age reference neans (é%,
si stor and said second i
ond voltage at said b@Se
ef erence neans (340 4§§

:«g e

second supply,vi
of said secon

providing a 1

36) coupl ed bet
supply voltage t
of said first'tr
coupled to sahd

ale e
Ansi stor; {and 20 Vour r &
col | ector jof said skcond™trangd
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provj ding bias currents thereat. 4. The data slicer according to claim1l
further including a 25 hold circuit (50) for disabling said clanping
nmeans. - 10 - 5. A nmet hod for providing a square wave output signal in
response to an alternating input signal, the nmethod utilizing a conparator
having first and second inputs and an output, the output of the conparator
provi di ng the square wave output signal, the nethod conprising the steps
of: 5 generating first and second vol t aged; 2cl anpi ng t he signal appearing
at the first input of the conparator between a predeterm ned vol tage range,
sai d predeterm ned vol tage range having an upper threshold substantially

equal to said first voltage plus a base-emtter voltage, said predeterm ned
vol t age range hEvinE a Tower threshol d 19« s antially equaljto said
second vol tage | ess =eqgi tit er vol t age;™~<oupl the seconl ikput of

the conparator fo a voltage qulidstantially equ5P~to a ™ dpoi nt yol | age
between said fifst and seconq ol t ages t herebly aN owi n i nput pighals
having small vof tage swings tjo Ioe converted tjo prgper oftput squE%e wave

signals. 15 6. A data slicgr |circuit having an i pput whi ch | s €esponsi ve
to a data sign supplied thrjoygh a capacitive ele , for prpviging a
rect angul ar output pul se at gn jout put, conprijsi a conparatof havi ng

) )

first and second i nputs and gn jout put, said
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‘second input of said conparator being coupled to receive|a bias voltage,
sai d out put of said conparator being coupled to the outhDamf:..ﬂl’@..Bﬁﬁm__
slicer; and a first transistor having a cqgl{ ector, a base=an '

said collector of 25 said first transistor being coupled to a first supply
voltage termnal, said emtter of said first transistor be coupled to said

first input of _said,conpargjor; a . first diode havi an anode and a
cathode, " sai d node AMOTIRAIG AraVIdligA ST RYS OHIELA Hand I EeRHanse ton put
of sai d conpar ahalternaithgihpub sighad)ithe timethed utilizingaey comparatot havingrfirsi bazI e
and an emtter | ' r i ' sai
base of said fPP@%et%Pﬁﬁjﬁg@%ra%%s% gﬁ@g\?’%éragﬁuéé\ﬁhe??b%gﬁf%{&%g[@r bei ng
coupl ed to sai theagharécwave outpiit Signad, the soethod comprising thesstepsrofhavi ng a
col | ector, b ﬁl,gqg,s ) ' lector of 35 said third
transi stor bei ﬁsﬁ‘é?&p e ?ghggiggoré%ﬁ)?%&df_ said second transistor, said
emitter of sai GlaMping the signal appesiing gt taufist inpub of tha-cemparalppbytwann age
E er mi _nalt ; ai;ied%tagﬁmeammdagéf _ dr’af _w,egéitdqmd_emhﬁr&?d vsltade fﬁegr_igé ﬁaﬁﬂQChtn

ransi stor and sai ase a ir nsi.Stor r _providing a valtage
| evel shift nUPESt thraghold subptantaly eaunlGresid s veltagB Al A KeheGemitar” o
said second tr zolage,csaid pedeterminedorattagemange\hevirga lowenthrashéidr
establishifg agpstantially equal to said second voltage less a base-emitter voltage;

coupling the second input of the comparator to a voltage substantially
equal to a midpoint voltage between said first and second voltages thereby
allowing input signals having small voltage swings to be converted to
proper output square wave signals.

20 of .said conparator being coupled to the input of the clmmmE'rm,sH‘ﬁ"rd{

15
6. A data slicer circuit having an input, which is responsive to a data
signal supplied through a capacitive element, for providing a rectangular
output pulse at an output, comprising:
a comparator having first and second inputs and an output, said first input
20 of said comparator being coupled to the input of the data slicer, said
second input of said comparator being coupled to receive a bias voltage,
said output of said comparator being coupled to the output of the data
slicer; and _
a first transistor having a collector, a base and an emitter, said collector of
25 said first transistor being coupled to a first supply voltage terminal, said
emitter of said first transistor be coupled to said first input of said
comparator,
a first diode having an anode and a cathode, said anode of said first diode
being coupled to said first input of said comparator; and
30 a second transistor having a collector, a base and an emitter, said base of
said second transistor being coupled to said base of said first transistor,
said emitter of said second transistor being coupled to said cathode of said
first diode;
a third transistor having a collector, a base and an emitter, said collector of
35 said third transistor being coupled to said emitter of said second transistor,
said emitter of said third transistor being coupled to a second supply
voltage terminal;
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M
5 voltage at said base of said first transistor; and #u?¢%mﬁﬂﬁ@&@¢ggg
means coupl ed to said coll ector of said second tranS|st r an bg lgiiage-
ref erence nmeans for providing bias currents thereat. 7. L-’ @
circuit according to claim6 further |ncqu|ng a hold ci
di sabling said current reference neans. The data slicer circuit
according to claim6 further including a hoId circuit, said hold circuit

i ncludes: a fourth tran havi ng a.coll e tor a base and an

AT d oot | oot or MemneioUPAdIbSMAARS4 1 £0URSton OF BoId sstapa ranbiler RAPaRce. of

said third tr?basébpéaldsthird tia?sfst@;ftosms{?amgrat %|ta@gv?t§fﬂmmGtcoupl ed to

recei ve a con roli ﬂ_ge said emtt el 3? d ‘#ba s rfans tor ‘oel ng

coupled to sai ¥° %"8&'9 9'3??85@%1 fian salg gase o 15? stor

havi ng a col | etrapsistox anakssaid sécand supplyevoltagai térroinial &n'testablislmg a said

fifth trans5 stQ I%%&&%&S%%ﬁ:&ﬂsﬂtrﬁﬁﬁg&f ﬁ@' d second transistor, said
tra

base of said fi to receive said control signal,
said enitter ofugenireferenge Mmeans @mem sgidenliectar of saidhsecend traasistaspl y

vol tage tern nghd said voltage reference means for providing bias currents thereat.

7. The data slicer circuit according to claim 6 further including a hold circuit
10 for disabling said current reference means.

8. The data slicer circuit according to claim 6 further including a hold

circuit, said hold circuit includes:

a fourth transistor having a collector, a base and an emitter, said collector of
156  said fourth transistor being coupled to said base of said third transistor, said

base of said fourth transistor being coupled to receive a control signal, said

emitter of said fourth transistor being coupled to said second supply voltage

terminal; and

a fifth transistor having a collector, a base and an emitter, said collector of

20 said fifth transistor being coupled to said base of said second transistor,

said base of said fifth transistor being coupled to receive said control

signal, said emitter of said fifth transistor being coupled to said second

supply voltage terminal.
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