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"“A wreless digital communication device, and a pul se shapi ng network" The
present invention relates to a wireless digital communication device
conprising a nodul ator for nodul ating digital signals, the nodul ator being
preceded by a pmbswgessizapi ng network for pulise shaping the di gietehssiossnsl s.
The present invention further relates to a pul se shaping network. 5 A pul se
shapi ng netV\tKIaneIess digitalr colhmumicition ﬂahcegamlmmutsauhapmgchmwmt i's known from
t he handbook "Mbobil e Radi o Conmuni cati ons”, R Steele, Pentech Press, 1994,
pp. 523-541. At page 530 of this handbook, a pul se shaping filter is
descri bed, and at page 10 534 Gaussi an pul se shaping is described. For

Wi rel ess commruni cation devices for GSM (d obal System for Mobile

Conmuni cati ons) and DECT (Digital Eur opean Cordl ess Tel ecommruni cati ons)
such a Gaussi an pul se shaping is applied before nmodulation, the filter
having a | ow pass characteristic with a normalized bandw dth of, 0,5, the

nor mali zed bandwi dth bei F&e Te prses) ipvration gilatet 1o 3, WirglRssHigital compunicatipn device
filt d tdasn e PrB&ie f
teel onl ﬁﬁgl H R- ‘H{ter (Fi m%h&r&?&?xﬁlss Qdulit&ﬁéiﬁ’g %ao

Steel only a se Response) description™is

given for t Wsnmmmmmamgnawsmt of the present
invention to provide a WeygleasniGhtkntith further relates to a pulse shaping network.

5

A pulse shaping network for a wireless digital communication device is

known from the handbook "Mobile Radio Communications®, R. Steele, Pentech Press, 1994,
pp. 523-541. At page 530 of this handbook, a pulse shaping filter is described, and at page

10 534 Gaussian pulse shaping is described. For wireless communication devices for GSM
(Global System for Mobile Communications) and DECT (Digital European Cordless
Telecommunications) such a Gaussian pulse shaping is applied before modulation, the filter
having a low pass characteristic with a normalized bandwidth of 0.5, the normalized
bandwidth being the product of the bandwidth of the low pass filter and the bit period of the

15  bits to be shaped. In the handbook of Steel only a general FIR-filter (Finite Impulse
Response) description is given for the pulse shaping network.

It is an object of the present invention to provide a wireless digital
20 communication device of the above kind having a specific pulse shaping network such that
the modulation index of a succeeding modulator can be easily and accurately determined.

To this end the wireless digital communication device according to the
present invention is characterized in that the puise shaping network comprises a differential
amplifier to one input of which a discretely adjustable voltage can be fed, and of which

25 another input is coupled to a first terminal of resistor which is coupled with a second
. terminal to a first supply terminal, the other input further being coupled to a first terminal of
a current source which is coupled with a second terminal to a second supply terminal, and in
that the pulse shaping network further comprises a weighted-current network, the current
source being mirrored into current sources of the weighted-current network. The amplitude



20 comuni cation device of the above kind having a specific pul se shaping
networ k such that the nodul ati on i ndex of a succeedi ng nodul ator can be
easily ahd accurately determned. To this end the wirel ess digital

comuni cation device according to the present invention is characterized in

that the pul se wippoagsnetwork conprises axifferential anplifpefydogodens
I nput of which a discretely adjustable voltage can be fed, and of which 25

anot her i npUf the sHapétd ﬁséwnﬁus‘bésacumﬁu&aimmédb adjésing m&wmpﬁwonammhed

wth a second termnal to a first sut& term nal h other i nput _further

bei ng coupl RlseShaping patworks and herewith E’BF\‘IE'I‘R"’E‘S%%" GARCoeRding edRIAteR Wi t h
a second termnal to a Sﬁ@ﬁﬂ@m&&ﬁﬁieﬁt&ﬁ(ﬁrﬂﬁ&s conttbunidatibn advideedtding Qo the

shapi ng network further co i ses.a wei ghted-curre network, the cu ent
Sour ce bei ncPrERT IVERKon ths FElse RSO Mgﬁ'ﬂﬂ ith P‘éw“hf?r

The anpl i §uds be motklated/, BftOwéig hted current network comprises sﬁxtched welghted current sources,
PCT/ 1 B96/ 00675 of the sh d ul se ca us be accuratel e m ned by
adj usting t f?@di"ﬂmfs of she gréﬁs%ﬁm FB'%Q E \Hg WM@F@N SQUTGERe
vrC.D?g: 2ts!sogolrmun| catl onep&%%géccor Ing to rﬂ‘ Yeseﬁﬁﬁ?ﬂv%hggwgdpul se
shapi ng net warrentcsonyoes. sAs advantagé withergspectto known palselshqpats if dhe fomnof a high

pass filter with a usual 50 O output is then that the output can have an higher impedance, and

10 thus power consumption is reduced. In particular in handset for wireless communication this

is advantageous.

In an embodiment of a wireless digital communication device according to
the present invention, the communication device comprises a voltage reference arrangement
for providing an accurate output voitage from a relatively inaccurate input reference voltage

15 source, which arrangement comprises a differential amplifier of which a first input is coupled
to the input reference voltage source, and of which an output is coupled to a second input of
the differential amplifier, the output providing the accurate output voltage and being coupled
to a supply terminal via a digitally controllable potentiometer of which a programmable slider
can be coupled to the second input for adjusting inaccuracies in the input reference voltage

20 source, whereby the voltage reference arrangement comprises at least one further output for
providing a further accurate output voltage derivable from the output voltage of the
differential amplifier, and a digitally controllable multiplexer for multiplexing the slider to
the second input and to the at least one further output, and whereby the further accurate
output forms the discretely adjustable voltage. It is achieved that the modulation index can

25 just be simply adjusted by means of software to be loaded in a digital controller and
programming the slider. Just a number loaded in a software register determines the
modulation index. Also inaccuracies in the transmitter part of the wireless digital
communication device can be easily climinated.

30
The present invention will now be described, by way of example, with
reference to the accompanying drawings, wherein
- Fig. 1 schematically shows a wireless digital communication system,
Fig. 2 shows a block diagram of the wireless digital communication



5 to be nodul ated, the weighted current network conprises swtched wei ghted
current sources, and outputs of the shift register are coupled to control

i nputs of the switched current sources, an output of the pul se shaping
network being formed by summ ng the switched weighted current sources. An
atlvant age W th @RpPRgést 0 known pul se shapeys in the form of

filter wwth a usual 50 [err] output is then that the output can have an

hi gher Imem,foﬁﬂﬁlﬂ(lwirauﬁd@wmﬁmﬁumlms reduced. In particular
i n handset for w rel ess cqm‘rum catiqn th Is |sﬁ?dv tagepus. | n_an

enbodi ment of a wi reI ess FBgt SIAWSCHAYHi ¥ acepriing to
present i nveg ipfiden afieNTaARi cation device conprises a voltage reference
ar r angenent for prov n%_égan accurate output voltage froma relatively

i naccur at e |nput r ef er endiigbshowsea puise shapipg actwark aqcomling te Jhe Rresent ventione s
a di ff'er egt i @loomibiiatibh §45th Y di EMI?W%V%%M&&&% p the input

reference vol t age source, I's couplfed to a second

i nput of the differenti alwwtlw figume the sama refgrence oymeayals jre used forothe same
out put voIt ?Qd being coupled to a supply termnal via a digitally
control | abl e potenti oneter of which a progranmabl e slider can be coupled to
the second input for adjusting inaccuracies in the input reference voltage
20 source, whereby the voltage reference arrangenent conprises at | east
one further output for providing a further accurate output voltage

derivabl @0f rom t he out putFig.ol Mmﬁv&ﬂylﬁmﬂﬁimd@m@aﬁhﬂﬂc&ﬁm syeemal, in

digitally cotgé rg{)l I %plgualc}‘gl%%or%[es xeiepilml I ex.l ng the Sl\\;itget{ne b%cr Standard

(Digital European Cordless Communications) as standardized by ETS! (European
Telecommunications Standards Institute). The system 1 comprises radio base stations BS1
and BS2 coupled to the public switched telephone network PSTN. Further shown are cordless

15 handsets HS1, HS2, and HS3 which are arranged for bi-directional communication with the
base stations to which they are authorized to communicate. Although the cordless system is
shown in its simplest form, more elaborate systems concepts are possible, such as
combinations with PABXs (Private Automatic Branch Exchange) with cordless extensions,
Telepoint stations, forming of microcells with roaming, or the like. The present invention

20 may be included into a transceiver of such a system, but may also be included into any other
suitable device or system.

Fig. 2 shows a block diagram of the wireless digital communication
device HS1, e.g. a DECT cordless handset, which comprises a receiver 20 having a receiver
front-end 21, a mixer 22, and a demodulator 23. The device HS1 further comprises a

25 transmitter 24 having a pulse shaping network 25, a modulator 26, a mixer 27, and 'a
transmit power amplifier 28. At RF-side, the receiver 20 and the transmitter 24 are coupled
1o a receive/transmit switch 29 which is coupled to an antenna 30. At LF-side, the receiver
20 and the transmitter 24 are coupled to a telephone receiver or loudspeaker 31 and a
microphone 32 via an audio processor 33. For tuning to a desired radio channel, the handset

30 HSI comprises a controllable frequency source 34. The handset HS! is controlled by a

A microcontroller 35 which is coupled to the receiver 20, to the transmitter 24, to the

controilable frequency source, and further to a keypad 36 for user control of the handset
HS1. The microcontroller 35 comprises RAM, and ROM and other non-volatile memory (not
shown) for executing stored programs, for storing predetermined data, and for storing



the second input and to the at |east one further output, and whereby the
further accurate output forns the discretely adjustable voltage. It is

achi eved that the nodul ation index can 25 just be sinply adjusted by means
of software to be loaded in a digital controller and programmng the
slider. Just a Quypeskoaded in a software gegister determ ne 6/00675
nodul ation index. Al so inaccuracies in the transmtter part of the wreless

di gi tal comMydthoiryQata] A4 fifa e ritfio pass At cohéeihedn tincbas3RaddirBSN haseafimilar
invention will pow be described, by vvay of exanple, with reference to'the
acconpanyi ngafﬁh‘}?ﬁ%s, wherein Fig. 1 schematically shows a wreless
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PCT/ | B96/ OOGMW hwﬁegempmﬁlmns Netwark 25 spmprises an .rw buffer40s Aan,
Fig. 3 shaps mggdﬁ&ﬁﬂﬁm V2, BHed o 2 MpuNIORRinRistor 32 Pl Hifirer Q0] he

pr esent |nven

another input MOS-transistor 42 of the buffer 40 with its control terminal being coupled to a
reference resistor 43 via a small resistor 44, the reference resistor 43 with its other terminal
being coupled to gi'ound GND. In the given example, the resistor 44 has a value of 1 @2, and
the resistor 43 a value of 10 k{). A reference current source 45 is coupled between a positive

10 supply terminal V4, and the reference resistor 43. Other MOS-transistors in the left upper
part of Fig. 3 are intended for biasing or the like and are not further described in detail. The
pulse shaping network 25 further comprises a plurality of switched weighted current sources
which are controlled by outputs I, Iep, ..y L1y ...y oo Of 2 shift register 46 to a data input
47 data to be shaped before modulation can be fed. The shift register 46 further comprises a

15 clock input 48 for clocking the shift register 46. The shift register 46 should be clocked such
‘that the data to be shaped are oversampled. Shown are a switched weighted current source
formed by a series arrangement of MOS-transistors 49, 50, and 51 between the supply
terminal V,, and an output terminal 52 of the pulse shaping network 25, and by a MOS-
transistor 53 coupled with its drain to the drain of the transistor 51, and with its source to the

20 ground terminal GND. The control signal I, is fed to the gate of the transistor 51, and to the
gate of the transistor 53 via an inverter 54. The reference current source 45 is mirrored into
the switched weighted current sources so that ail weighted current sources are matched to the
reference current source. Similarly, switched weighted current sources are shown for I,, and
I,;, formed by transistors 55, 56, 57, and 58, and by an inverter 59, and by transistors 60,

25 61, 62, and 63, and by an inverter 64, respectively. When applying a 20 bits shift register
46, there are 20 weighted current sources Iy, Ly, ..., I With 2 similar structure. All
switched weighted currents are summed in a resistor 65 that can have a value of 500 Q. The
weighting factors are chosen such that the voltage across the resistor 65 equals V,; when all
current sources of the weighted current network are switched on. When the pulse shaping

30 network 25 is implemented in an IC, undesired HF-components can be filtered out by means
of a single external capacitor 66, e.g. having a value of 200 pF. At the IC, switched
weighted current sources are paired when impiementing a symmetric weighting function such
as a Gaussian function, i.e. I, and I, are put next to each other on a chip, I,, and I, and so
on. Weighting factors of the weighted current sources are determined by the desired filter




Fig. 4 shows a pul se shaping network according to the present invention 5
In conbination with a digitally controll able voltage reference arrangenent.
Throughout the figures the sanme reference nunerals are used for the sane
features. 10 Fig. 1 schematically shows a wireless digital
communi cati on swexesmesks in the gi ven exanpke a digital cordl escimgbageany
systemin accordance with the DECT Standard (Digital European Cordl ess
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10 the integrated circuit type PCD5032. Such a bandgap reference typically has an exemplary
spread of 5%. An output 74 of the differential amplifier 71 is coupled to a second input 75
of the differential amplifier 71 via a first capacitor 76, and is further coupled to a supply
terminal 77 via a digitally controllable potentiometer 78 of which a slider 79 is controllable
by means of a digital word W1. After coupling of the bandgap reference 73 to the voltage

15 reference arrangement 70 inaccuracies in the input voltage reference source can be adjusted
such that the output voltage V,, has a desired value, e.g. 2 volt. An adjustment value can be
stored in a non-volatile memory included into the microcontroller 35. According to the
present invention, the arrangement 70 can provide further accurate output voltages V,, V,,
V3, and V, from the same digital potentiometer 78. These voltages can be determined after

20 coupling of the bandgap reference 73 to the voltage reference arrangement 70, or,
afterwards. The voltages V,, V,, V,, and V, are generated across respective capacitors 70,
71, 72, and 73 by digitally controlling a multiplexer 75 by means of a digital word W2,
whereas the voltage V,,, is generated across a capacitor 74. According to the present
invention, the slider 49 is thus used for both input and output voltages. The potentiometer 78

25 can be controlled by an 8 bit word W1 in the microtroller 35. Herewith, the potentiometer
has 2 resolution of 8 mV. The voltages across the capacitors 70, 71, 72, 73, and 74 are
frequently updated. The thus digitally controllable voltage V, is fed to the pulse shaping
network 25 as the adjustment voltage V4. If the current matching in the puise shaping
network is imperfect or if other imperfections in the transmitter 24 are to be adjusted, the

30 setmaker can simply adjust the potentiometer value for the voltage V, and store a corrected

. value in a non-volatile memory such as EEPROM included in the microcontroller 35.



front-end 21, a mxer 22, and a dennd ‘
conprises a 25 transmtter 24 havi ngH@@qu;ret—leﬁENg-; network 25, a
nodul at or 26, a m xer 27, and a tr-nsmtREPMCEanpl i fler 28. At RF-side,
the receiver 20 and the transmitteH-2d=zm 0 a receive/transmt
switch 29 whi chyigyspgepl ed to an antenna 304 At LF-side, the rgegigydgoerO
and the transmtter 24 are coupled to a tel ephone receiver or |oudspeaker
31 and a m'crdpw 32 via an audi o processor 33. For tuning to a desired
radi o channel™ ‘handset 30 HS1 conprises a controllable frequency’
.source 34. The handset HS1 is controlled by a mcrocontroller 35 which is

coupled to the receiver 20, to the transmtter 24, to the co mm‘mmn““"””m
frequency source, and further to a keypad 36 for user contro
handset HS1. The microcontroller 35 conprises RAM and ROM and ofhet ™

non-vol atile nmenory (not shown) for executing stored prograns, for storing
predet er m ned data, and for storing WO 97/ 04525
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pulse shapmg the digital signals, characterized in that the pulse shaping network comprises a
differential amplifier to one input of which a discretely adjustable voltage can be fed, and of

5 which another input is coupled 10 a first terminal of resistor which is coupled with a second

terminal to a first supply terminal, the other input further being coupled to a first terminal of
a current source which is coupled with a second terminal to a second supply terminal, and in
that the pulse shaping network further comprises a weighted-current network, the current
source being mirrored into current sources of the weighted-current network.

10 2. A wireless digital communication device according to claim 1, wherein
the pulse shaping network comprises a shift register with an input for data to be modulated,
the weighted current network comprises switched weighted current sources, and outputs of
the shift register are coupled to control inputs of the switched current sources, an output of
the pulse shaping network being formed by summing the switched weighted current sources.

15 3. A wireless digital communication device according to claims 1 or 2,
comprising a voltage reference arrangement for providing an accurate output voltage from a

relatively inaccurate input reference voltage source, which arrangement comprises a
differential amplifier of which a first input is coupled to the input reference voltage source,
and of which an output is coupled to a second input of the differential amplifier, the output
20 providing the accurate output voltage and being coupled to a supply terminal via a digitally
controllable potentiometer of which a programmable slider can be coupled to the second
input for adjusting inaccuracies in the input reference voltage source, whereby the voltage
reference arrangement comprises at least one further output for providing a further accurate
output voltage derivable from the output voltage of the differential amplifier, and a digitally
25 controllable multiplexer for multiplexing the slider to the second input and to the at least one
further output, and whereby the further accurate output forms the discretely adjustable

voltage.
4, A wireless digital communication device according to claims 1, 2 or 3,
wherein the pulse shaping is Gaussian. -
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to the pres .rhe pul se shapi ng Lses an input
buf fer 40. ﬂlﬂlﬂmm " adj ust nent sig 5HIS/BHEHHA§§ 0 an i nput
MOS- t.r ansi st er .40, anot herf| i npuREMDBeEDaNS! sfjor 42 of the

buffer 40 with its control term nal bei ng couptre ce resistor
43 via a smal| weovmsises 44, the reference mesistor 43 with it g 75
term nal being coupled to ground GND. In the given exanple, the resistor 44
has a value s f 1 [err], gmmﬁxﬁghéwkf&ﬁdsé%hiﬁn Hltigitdl shg:ﬁrsr]:hma%:enzed in
ref erence current source is coupl ed between, a positive 10 sup

“terninal V[ dhat] %@s§ﬂ%?m§ﬂém156°‘?‘3%§°§ta(ﬂ‘ frorgntiabamplifi mmmg%{'ﬁhﬁn t he
left upper W alijustablé vl :&F,'&h%e@&ﬂ an@'of Whidh| ahdthef inpliis|colifleditth ffsf NOt

further des din detail ul se shapi ‘g network 25 further conprises

a plurality m&mmmgmsewupmmam tesmingl torp Arstsuppin teonipalg they

out put's |§ergy mg{afs ﬁ&erﬁ‘s&%bé o]
a data |n£put 4“5 o‘{u?a to Bméwgge%gﬁa lrz;ft:rlon can ?’h{cfﬁqbl'ﬁ%@geﬁzk?ﬂ
regi ster 46 armndetsmmras@gmu supplyderminal; anpsiin the theypulsy shaping petwesk further
register 46.. SokighiRd ciiirdlt néfuo e Gutdent SHREE Boing Wifofel Theoldiftefiofirck
be shaped ar’e versarrp own are SW t ched wel ght ed current source
formed by a ofdhe weighted-zumyentmetwork. I\/DS transi stors 49, 50, and 51 between
the supply termnal V[err] and an output term nal 52 of the pul se shaping
network 25, and by a MOS- transistor 53 coupled with its drain to the drain
of the transistor 51, and with its source to the 20 ground term nal G\D.
The control signal I[err] is fed to the gate of the transistor 51, and to
the gate of the transistor 53 via an inverter 54. The reference.current
source 45 is mrrored into
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the switched wei ghted current sources so that all weighted current sources
are matched to the reference current source. Simlarly, sw tched weighted
current ‘'sources are shown for I[err] and I[err], formed by transistors 55,
56, 57, and 58, and by an inverter 59, and by transistors 60, 25 61, 62,

and 63, and bywardribemerter 64, respectively. Wien applyi ng a BEO/IBPGF6HH| f t

regi ster 46, there are 20 weighted current sources I[err], I[err],
IIerr] with a simlar structure. All switc wei ghted currents are sumed
in aresistor 65 that can have a val ue of [err]. The weighting factors

are chosen such that the voltage across the resistor 65 equals V[err] when
all current sources of the weighted current network are switched on. Wen

t he pul se shaping 30 network 25 is inplenented in an | C \Jindesired
HF- conponent s can be filtereg, t by nmeans of a sj xtter nal capacitor
66, erg. having a value of 2 éﬁEF At the IC swcled wergf current

sources are paired when i e wei ghti fund¥fi on such

as a (aussian function, ) g afe put n to epch ot her

on a chip, I[err] and factors of t[he}wei ghted
current sources are d'ternlned by the de [ 1 WO 97/44 S2
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source areas of the transistors in the weighted current sources are chosen
such that the desired weighting function is obtained. A nodul ation index of
t he nodul ator 26 coupled to the pul se shaping network can sinply be varied
by varying the adjustnment signal V[err]. 5 Fig. 4 shows
the pul se shapwuopmeszsor k 25 according to the present invent i PCI/iB6/00675
conbination with a digitally controllable voltage reference arrangenent 70
for providing an accurate output voltage X%ﬁ/ﬁ] The arrangenent 70
conprises a differential anplifier 71 of a first input 72 is coupled
to a relatively inaccurate input reference voltage sourge 73 that can be a
so-cal | ed bandgap reference circuit such a incor dPwithin 10 th

integrated circuit type PCD5032. Such a bandga L Tas” an
exenpl ary spread of 5% An output 74 of the differ 1
coupled to a second input 75 of the differential a t

capacitor 76, and is further coupled to a supply te¢rmnal 7{gvia a
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20 coupling of the bandgap reference 73 to the voltage reference
arrangenent 70, or, afterwards. The voltages V[err], V[err], V[ferr], and V4
are generated across respective capacitors 70, 71, 72, and 73 by digitally
controlling a nultiplexer 75 by neans of a digital word W2, whereas the

vwol t age V[ err |wO9mpaseser at ed across a capacitor 74. Accor di ng RGITB¥OISesent
invention, the slider 49 is thus used for bqth input and output voltages.
The potentionmeter 78 25 can be controlle 42 an 8 bit word WL in the
mcrotroller 35. Herewith, the potentiometdr has a resolution of 8 mV. The
vol tages across the capacitors 70, 71, 72, 73, and 74 are frequently
updated. The thus digitally controllable voltage V[err] is fed to the pul se
shapi ng network 25 as the adjustnent voltage V[err]. If the current

mat ching in the pul se shaping network is inperfect or if other
inperfections in the transmtter 24 are to be adjusted, the 30 setnmaker .
can sinply adjust the potentioneter value for the voltage V[err] and store
a corpected value in a non-volatile menory such as EEPROM i ncl uded in the

m crocontrol | er 35. CLAI M5: 1. A wreless digital

conmmuni cation device conprising a nodul ation for nodul ati ng digital

signals, the nodul at or bei ng preceded by a pul se shapi ng network for
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pul, se shapi ng,m s, characterized in thREPACEMENTSHEET
net wor k ‘conpri ses E‘% arrpl ifier to one i nput of which a
di scretely adj m %“u an be fed, \,\ﬁd off fdretm ot .S

coupled to a f menat of a resistor i ch |§ oW@%ﬁThS%E@%%oncSG.
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to a first al of a reference current sourg s el &d toi pelgedit.
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network further conprises a wei ghted- current nef ioriosHagt ng Faged . ab igaged]
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rents are weighted,mrrored

¢ oHae

wei ghted current sources of which respective cu
currents of a reference current provided by th
10 2. A W rfelviralessigitdl abmemnitatibe dévicert

claim1l, where t he |.se shapi ng network conprises a shift register with
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10 2. A wireless digital communication device according to claim 1, wherein
the pulse shaping network comprises a shift register with an input for data to be modulated,
the wewhted current network comprises switched weighted current sources, and outputs of
the shift regzster are coupled to control i}nphts of the switched current sources, an output of
the pulse qhapmg network being formed by summing the switched weighted current sources.

15 -3. A wireless digital communication device accordmg to claims 1 or 2,
comprising a voltage reference arrangement for providing an accurate output voltage from a
relatively inaccurate input reference voltage source, which arrangement comprisesa
differential amplifier of which a first input is coupled to the input ;efcrg.nce voltage source,
and of which an output is coupled to a second input of the differential amplifier, the output

20 providing the accurate output voltage and being coupled to a supply terminal via a digitally
controllable potentiometer of which a programmable slider can be coupled to the second
input for adjusting inaccuracies in the input reference voltage source, whereby the voltage
reference arrangement comprises at least one further output for providing a further accurate
output voltage derivable from the output voltage of the differential amplifier, and a digitally

25 controllable multiplexer for multiplexing the slider to the second input and to the at least one
further output, and whereby the further accurate output forms the discretely adjustable
voltage.

4, A wireless digital communication device according to claims 1, 2 or 3,

wherein the pulse shaping is Gaussian.
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the other Jjnput further being coupled to a first termnal of a ;ﬁﬁfr n
gurrent source which is coupled with a second termnal to a sec
termnal, and in that the pul se shaping network further conprises a
wei ght ed-current network having a plurality of weighted curren
whi ch respective currents are weighted mrrored currents of a
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a (57) Abstract

A wireless digital communication device Is proposed having a pulse shaping network for pulse shaping digital signals before
modulation. The pulse shaping network comprises a shift register to which data to be modulated are fed. Outputs of the shift register
are connected to control inputs of switched weighted current sources. The switched weighted current sources are summed over an output
resistor. An adjustment voltage for adjusting the magnitude of the shaped data is fed to one input of a differential amplifier, a reference
resistor being coupled to another input of the amplifier, and to & reference current source which is mirrored into the switched weighted
current sources. Herewith, an accurate and easily adjustable pulse shaping network is obtained.




