-.element such as diode {pf@eptical data transm ssion. 10 Descrip

Iy
; xye3ewt | . | 6Tl P9%B& 1 Driver circuit for an electronic data transm ssion s

eI enent BACKGROUND he invention ~~4 The present invention
relates to a drlve l'mm “ﬂm‘ l“m“m providing the current of a trar? a,\on S

[ 8f - t he
rel ated technol ogy Data transm ssion via optical paths, for exanple in the

i nfrared wavel engt}” pplied preferably for short distances, for
exanpl e for com‘runlw,ﬂmﬁmm’umﬂ nobi | e phones and not ebooks to personal
conmputers (PCs), Anoth &l I'cation is for data exchange between printers

and PCs. Transmni ssion |s andard| zed and takes place in nost cases in
systens 15 operating in the infrared range on the basis of a so-called IrDa

protocol (17Da = | T &gk SRLAAIAUWebhR Abta BRI daridrinsT o5i on takes

pl ace bidirectionally, transmtter and receiver units, nmade from
so-cal l ed transcei ver CI rcuits for operating the transmtter and receiver
di odes, areBu\@ngonguch conmponent s. The transceiver circuits in turn

consi st 3_1 [e(‘;gl ver CI rcuit, a transmtter circuit, also known as a
driver c nterface circuit 20 which regul ates the data
exchange befrheeresemawpnmaslams t@adirivérecirbuiaios piogising theatidrentedfed trasmissios Ui t .

The transm %Feﬁug?t%g@gﬁsduéﬁ% ‘?0{’{?‘{?' éjagé n%éﬁ%rm ssion are controlled fromthe

driver circul conver I'mput signal, supplied via the
interface circuit froma processor for exanple, into a current pulse. 25 In
the case of the known state-of-the-art nmethods, the transmtter diodes are
controlled fromthe driver circuits with fixed current values. These can

ei ther Bt Bessiglionoftherelatedieghnoloay sych as the 115.2 kbit/s infrared

t ranscei ver DaaBansmiesior Wl@ﬁbtld@lvﬂa&fs]i foPaxhk@redn tr@rmftdﬂaywmmnbm rﬁ'@belﬁfaﬁﬂleby t he

user WlthafIfX Y, 4 s ntfecas RIYJSJf nlneogl, or
they can bePelf i, 17180 Bnpts. 4% PR, B oMby RGN0y MeR e REh &
resi stor, asoteppokhé w&mamonmherﬂe’ciﬁmthqmpmmlsé@mt@lta éxcbangé doereen
I nstr umsnt SpnAtérs and %Cg' féﬁéﬁﬁ&‘io%% s%hdérmgedkgﬂggke@t g uﬂno&%s@sr @ s&g@rtnst he

fixed current value is set once Is determ ne e system an annot be

vari ed B§ t Reerglingin e Irﬁateéﬂm.ooémwba@moya\ﬁmcﬁlegﬂr@atpr%qoptﬂrpa =flofrared@ad| e by
usi ng ext er RgdocRBEAYONREY Sata PhAthfission tak¥B MacH Wir@iSndif adonBned Babsmitte? and

receiver units, made from so-called transceiver circuits for operating the transmitter and
receiver diodes, are used in such components. The transceiver circuits in turn consist of a
receiver circuit, a transmitter circuit, also known as a driver circuit, and an interface circuit
20  which regulates the data exchange between the processor and the transmission and receiver
circuit. The transmitter diodes used for data transmission are controlled from the driver circuit
that converts the digital input signal, supplied via the interface circuit from a processor for

example, into a current pulse.

25 In the case of the known state-of-the-art methods, the transmitter diodes are controlled from
the driver circuits with fixed current values. These can either not be varied by the user, such
as the 115.2 kbit/s infrared transceiver HSDL 3201 from Hewlett Packard, or they can be
selected by the user with a fixed value, as in the case of the IRMS6100 from Infineon, or they
can he set by the user to a fixed value by means of an external resistor, as in the case of the

30 TSLM1 100 transceiver from Texas Instruments.

It is a disadvantage of the known state of the art that the fixed current value is set once is
determined by the system and cannot be varied by the user or alternatively only with great
effort, for example by using external components. Since for many devices that are not



.0 ~ A~~~~ L~~s~ dependent on supply networks, such as nobile phones or
-not ebook for exanple, the power consunption is a critical factor, the
comuni cation distance is frequently limted to val ues under ter,

.exanpl e, by reducing the trigger power by a fixed predeterm nednﬁ
conjunction wth the transm ssion of ever increasing data vol unes, the
power consunption 5 also rises rapidly. Since the battery capacity of the
nobil e devices is very limted and the operating tinme in the case of

not ebooks and nobil e phones in particular is a decisive factor, ways nust
be found to keep the power consunption |low for infrared data transm ssion
on the one hand, and on the other hand to achieve as |arge a comruni cati on
di stance as I r r ta

O SLance. 35 RS AL i o3 DT bR ENABRcR (il ol 2

t he i nvent i gensymetionp @c‘t"t'@’a“ factps the sgmmunicalior distapee |ssfrqq5eqyy div'lt%mava&e? cui t

arrangenent yMadr hm\é@t %ﬂe&éﬁ%lé b %ﬁ&n&tﬂ&\/@@g&fpotvé}ﬂ)ytarfﬁaé&b&ét&Fmrféu af8sntaan be
set accordln to. th mmnlcalo di st ance

manuf act ur ea ‘f”ﬁb‘t’&w'ﬁh © FEn§myRyioe te"e'AB‘Ht‘)‘?sﬁprfgtat W?%"?Fé E‘P&&ﬁt CQRNERTeT on,

thi s obj &ct alss riaeshiapMiydSinye theebattery ggpacitp ofvhe nadbile déviaes 33Tvdry dimiteli adiethe f r om
whi ch a tes%a&étﬁt@%h}e i th%‘é%?é‘&f’ noPe%b&Q aﬂ?‘?doiah Shoﬂ&%g,g&c&%r%gdeas.@e fabtbSt
transcei ver Unit -un ponse si urrently set
trigger pom@/ﬂyaamdsttbh@um tog@em the pawer czoswrrrp@m tow dorfinfragad datedrepemissieny onuthét i s

stored. The Rbh&fl adBorPhb oféeranBdo YéHidvH &s Hrgda dbthMERicabibr e.ytbﬁcefé;rpoéyml ying
a driver current to an electronic data transm ssi on conponent wth:

swi t chi ng d@04 &idhg spme time tg Preven @ deap i e dafqiales & osder forrarjlly "j”tﬁ‘F(EteY%Ha'Q& nt to
a suppl yovolatageumbs.and di sconnects from a constant reference current, and
in a second state disconnects the circuit junction point fromthe suppl y
vol tage and connects to the constant reference current; a

vol t age- conﬁﬂmma&d;me.m_sm_&n to the input of which the supply voltage is
appl i ed, Y} I f d
ahosecont r g PiE B8 Hlesh IEER 14 B lidgy bt o bkt B KB oG

vol t age- conP?‘GﬁfIféd“ﬂrﬁ%il«?ﬂt'tteh@mﬂ?ﬁj?ﬂ" b SettRecerApaIto B GaRmunicative disignee ng ol tage
i s appl hed, whichBar EmsHitaidted¥fmpyiraiat BwkBgtsured current is delivered having
a preset relationship to

l’if‘\

Lt‘

According to the present invention, this object is achieved by the trigger power of a transmitter
diode, from which a test signal is output, being modified appropriately in a first transceiver unit
until a response signal is received with the currently set trigger power and the trigger power

20 from the first transceiver unit is stored.

The object is achieved by virtue of a driver circuit for supplying a driver current to an electronic

data transmission component with:

a switching device that in a first state connects a circuit junction point to a supply voltage
25 and disconnects from a constant reference current, and in a second state disconnects the
circuit junction point from the supply voltage and connects to the constant reference
current;
e a voltage-controlled resistor to the input of which the supply voltage is applied, from the
output of which the driver current is delivered, and whose control input is connected to the
30 circuit junction point; and
+ a voltage-controlled measuring shunt to the input of which the supply voltage is applied,

from the output of which a measured current is delivered having a preset relationship to



3.;. ,._the driver. current, and whose control input is connected to the
“circuit junction point, the measured current being coupled to the circuit
junction point with a sign that is inver¥ed in relation to the cQ nst;ant :
-reference current. 5 In order to keep the power consunption |ow duri'ng the
setting phase, it is advantageous to generate as test signal a signal that
varies wth tine by triggering the transmtter diode with pul ses that are
as short as possible. In the case of a |onger data transm ssion session or
if data transmission is interrupted, it is also advantageous to repeat the
setting of the trigger power by generating the test signal wth the trigger
power value last stored. 10 Studies carried out by the applicant have shown
that it is advahbageaient Qhd gvn@se;eamrdcfl'rﬁﬁtt QS'nn%r:te& Retnk |r&ﬂ?unc@&%ntvm§n the
current through the transmtter erre to as driver current

herei nafter, iMeasges é%f'%ﬁ/bQ"FQeC%P'PQ/@rth%F'FCe'Ul“DCtPF\ PPiREWithr psigt bRt invertadtin whi ch
conprises an irgb@hfiteHe cénstantiieterende b@fet. ver circuit and a driver circuit. 15
The present new circuit arrangenent provides a driver circuit for supplying
a driver current to an electronic data transm ssion conmponent, such as a
transm t% er Indordetdo keap the aqqadre:pnam’rtphnrt e diudid tbevsettingcprasea ot ie mtwhiageaus do

swi L ching dgyiece WOIENdl 8 shhdiBlat B4rRb S APBSS focBrll 6 YidendtPGLLE QPO Nt
to a supply voataea | SCOnnect S Trom a refersnc source, and in
a second 20pl§%«%§ttbatdarese%$mécqs§0§wée dn theudase plintonges datgdransmissiomseskien suippl vy

vol tage soUupAs traRshisRIANS Fitrub@d it RO ﬁ!&&nté&%ﬁ‘é E%%ﬁea@ He' Siting HP tHeCtiggef
vol tage-driven resistor, the control input of is connected to the

circuit junBRWESRY BHIEFRtNG the tpsksignsl Vifighe E‘%Qﬂ'lp%‘f’?’élﬂ'”?r@a‘sstﬂ’?dng shunt to the

i nput ofipwhich the supply voltage is applied and fromthe out put of which a
measuring current_is. s ied havin fixed rel at ons to edr er
Curront " andSHRBSkerty Bt BoRIPAY b shaih G 5 S bleBRa Y sinichEaftbe o

poi nt, the thedriggei pryecwhenethe ciresnhigrougive drabsmitten eliode, mrefeired fouas citivep cumpait nt
with a si gnhérglﬁ'%fte'r s H?‘ad b el dFifferQ rc&th?‘heq;angéeﬁ/erctﬂﬂ%&hﬁ:ﬂtcoﬁ'\Frfls%E SR GfterfabL €Nt

The advantage o driver circult he present 1 nventlon conpared with
the state oP'““c’ﬁ@rmvef@fcﬂ'h@dt?(ﬁ”b’ﬁé“ﬂé!ct that it permt the |evel of the
current 1pul ses to be set and a high data rate at 30 hi gh currents. Thus,
for exanple Ggrecr ﬁe cyrre nt pul ses g bg, en,er&} th settable Qr

pr ogr ammabl &MCRIPFRIhPew;prcy ﬂ’f"d’ﬁ%‘é&‘@’%’ She FRPET PR 105 FURPRNG AT VRAAUPYE © Thi s
settabilty améledronk dptasmhirhigsidnocouipbhent @udhhes antramismiiten diedpeforsexaple Lwithethd

| nt e“S' ty T ?vi]ﬁbecr% Géclé‘?‘rLt ré”‘%ﬁh%a d&ﬂce"\ﬁr‘i Eh fnrs ﬁ)rEt State %&nteas OJ} ungjﬁﬁ!:‘ﬂorﬁ °

cover |long pa rent
point to a supply voltage and dlsconnects from a reference current source and in a second

20  state disconnects the circuit junction point from the supply voltage source and connects to a
constant reference current source; a voltage-driven resistor, the control input of which is
connected to the circuit junction point; and a voltage-controlled measuring shunt to the input of
which the supply voltage is applied and from the output of which a measuring current is
supplied having a fixed relationship to the driver current and whose control input is connected

25 to the circuit junction point, the measuring current being linked to the circuit junction point with

a sign that is the inverse of that of the constant reference current.

The advantage of the driver circuit of the present invention compared with the state of the art
is due to the fact that it permit the level of the current pulses to be set and a high data rate at
30 high currents. Thus, for example, precise current pulses can be generated with settable or
programmable current at a high date transfer rate of several Mbit/s. This settabilty makes it
possible to utilize the minimum necessary current intensity for the actual transmission path in

order on the one hand to cover long paths and on the other to minimize current consumption



4 -' Qr ,~y'" ~7~? and thereby to extend the battery life. Furthernore, it
“i's an advantage that the | oad can be connected to ground. In_particular,
this is achieved by a measuring transistér and an out put traflsi Siils ] r\Bmch
-are so 5 connected that the output current flow ng through the output
transistor is a fixed nultiple of the current flow ng through the neasuring
transistor. The control inputs of the two transistors are joined at a
comon junction point which is discharged by the reference current and
charged by the current which flows through the neasuring transistor. In a
steady-state condition, the output current is therefore regulated to a
fixed nultiple of the reference current. 10 In one exanple of enbodi ment,

t he driver t | ess
communi cat iy {erepy Pt g it | AEMMNE AR il 1 o4 b,

bei ng i n CVEBNelehiderdgy. MOS transistors are used as vol tage-controlled
nmeasuri ng resistors desi gned such that the current flomjng through t he
vol t age-control | resj star current flow ng
brough + he T icHge oA AP B By AaoRes g oPRtr e en opnu PERERT WA Sbet ween
these twh cuamnectbd;tHaema@umet¢Lmbhteﬂohqngttlhreugtathe outpht ttaneistor arasfixed owltipledf hs of
20 25 30 {He c:urrgtt ‘ﬂﬂmn thro 89 thesriwéalgg d‘lgvtgnél Qert ﬁgeec&f?g\trﬁ ?Jl %ertﬁﬁlt%gs?srtoﬁ'f at the
time of designing t I'rc ition, the neas 4 cirren i nked
via two ser peesioipethAkatcemonynstian paintrwich is glischasged bscthet referance icamenb@ntht t hat

i s connect eghér?bdt B&etrféOElInreﬁt' whieh bkioldh th@@néa‘éﬁhnbr@d?éuhﬁ OF S $f8adylRdte
vol t age decoup i's achi eved between the neasurlngﬁtran5|stor and the

circuit junEYNIBAN. 3K Frtput ergRs @ﬁ@fqr‘?tret;‘l‘t%teﬂ?qq;@‘?d Bpltiele P theetersncpedreabove t he
driver egorrent is set by means of the reference current, alternatively

several driyer C|rc nve on £a

S Pl bbb LeRGERSH. 1% el gl RS P FERaR ol

current to welessheondninicetioncinracesrtiariey vgibrthe diDAngjarsiardd ithec dnivee citquit dreinb gn dr| ver
circuits wh a C 1 0 d

curronts ang oS eliichy SUDSCRIRRALE the' s8R0 dfroftl InbastihcectOF,

ar r angenent dwgrﬁﬁl%cmth@éj thes citenh Aovp S1iaudh dbeysitagegartroliesl fagistogiisy Psixed of

the driver slufge 6MiHe btqtem ifeRng bth@ggrs thd henargeiébﬁt@u&am%garmgar@ststbhemspeed
depend Iargel% on the technol og athg araneters and % Q
current thafeld{geshiphishyespinesq o ’ée’aﬂt?f’ét%[ fthg fako ofy %%ETF'SE"W'@ £ Pon are

al so due to the fact that, wth the drlver circuit according to the

i nvention, regulated driver current can be generated faster and the driver
current varies only slightly with changes in the supply voltage applied,
and with tenperature and technol ogy variations. 20 Brief description of the
fiqurespdhe invention will now b'e described on the basis of preferred
exanpl es of enbodinment with reference to the drawi ngs and explained in nore
detail. The Figures show. Fig. 1 An optical data transm ssion systemwth
two transceiver units and a bl ock diagram 25 of a transceiver unit, and
Fig. 2 acircuit diagramof a driver circuit according to the invention for
use in an exanpl e of enbodi nent in accordance with Fig. 1; and 30 Fig. 3 a
bl ock diagramof a further driver circuit according to the invention,
conprishpg several driver circuits shown in Fig 2 and connected in paraIIeI
on the output side.

30



Description of the preferred enbodi nents. The object of the transceiver
“units SE1 and SE2 shown in Figure 1 is to exchange data in the 35 opti cal
range over short distances. For this purpose, a first transceiver unjt SE1l
.is, for exanple, built into a nobile phone or notebook and d} dedofd. il
transcei ver unit SE2 is, for exanple, int egrat ed ina PC In accordance
with the nethod according to the invention, the 07 7~~~ ~ ~'"~~ -6
trigger power needed for the relevant distance is set before data
transm ssion t a f ng ceiver nr t's, SEl
and SE2 has aﬁx? %‘g@?"a?’g attrtoﬁe% reg'?@%rétctpggj&?té} %3'3985 f% Fes) elc't?vgf’n 0Rd
each has a traneaweﬂewurrmtw@kncvartuo saneseomected wuirsnt aitors tq é@eilrvlerjumtlgde 35

5 and 36 respegdit 8atYis ctshrectewe&ﬁelcwor Qérﬁtﬁrﬁl'sto? A€ 1N drapdistsra NSy bt %rtaae
receiver circujt ';%Pﬁ an respect| ver circuit 20 a 21

nd
respectivel y a1f§o4ing 'ﬁﬁ%trtvaéae‘t{?%“étﬁ 't"e%ﬂ”@ntff"? %‘QQMFFWBF’W'OWH nterface
circuits 25 and 26 are connected on the one hand to a processor (not shown)
in order Yo exchange input/output signals 30 and 31, respectively, and on

the other to t\NﬁerEé‘sCﬁr' € ldrifelr c%lhtt o‘%sér%e@%gov%Qhé %ﬁ&b@%h&ﬁ'ré’ s@tnﬂ/ an%r’ishgf tﬁé' ver

circuits 20 and 10 respectivel é‘g recel ver diodes
transformthe rpfgﬁegpe,g\drqnf G'I“'ﬁm"’}ﬁ‘m'% er&'sdri"?ft‘i‘fc‘&ﬁ PF%@'”gptﬁlt%Ee@Ve”é{?rec@(ﬁ?n@S? ed
to the recei ven odler additbsall} br atechath@iyrtethpesting ef e sufpled refarepne tirent Wisettes 40

and 41, which |(/5r8:§ rgdtmcdme&ﬁ'l Brecgéco%hﬁ@%hé aHver cj,rrjcglgknihgég @.ﬁpﬁ;tsd'ge ﬁa{ngctfd]

connected to t river crrcur respective

first trahsceitoesthesiforcagditionsph the curptogiidoeach of t“@§t‘ %P@ﬂ%t? fxed griver garent A
transnmi s; |0 OB ld&crhtyartarngggartronmrstm i6 hmﬁg'&duerbeﬁhu@él&iuéﬁo irfe(ll'nlstlcii?ﬁofdlrﬁ]é dier
circult y hean [r P n Lt ng wthnin

pr edet er m ned Stta 2 %to 'd %cattlog?clk%l tges"(%"c')(rrl1 e&l &Haﬁ"g tB eeélgrace%f’eepgearrg% rcutﬁ? 15.
Furt hernore, tth@nnia@rﬁftd@defam D?ﬁ@etﬁﬁraf‘émpt ijh%@lfr@ﬂt thaiélaﬁ)mep@?t test signal
is stored in the driver circuit 20. In the further sequence, one can

di stingui sh between two cases: 20 Case 1: The output test signal is

transforped i ceiv circ N e recei. ve

di ode 36 ntonra e 2L i '”V%t” '8” PR ‘56&7?%&"53%‘“3\4#;‘ "‘83’9?%”"9 ’t?t‘

t hrough the t raezncyﬁmg ttf-erhedﬂVQ@F@MIEQUIQt%d”Vﬁt eyrfeaiceancer ganeratef dasterandshe ﬁ@yer
driver circui teuddnttvaridsedntyr igrlly WS BXUASES iR tr@Mabply Uditage AEPREORRE with Bhdkratufe
detected in the reﬁe”ver circuit 15, the processor (not shown) is caused
via the interfREEDIQVE™8S o nake the data to be transmtted avail abl e
to the driver 25 circuit 20 via the interface circuit 25. The driver
circuit 20 transforns the data streaminto optical signals through the
agency opo cur rigt ddaufistiesofthedidufednNs tt er di ode 40, the magni tude of the
current pul ses corresponding to the |last stored value of the trigger
current on outThetitventipntviiendwelst descripadibn theamsis 2t préferretbexaetpies os emisddimet witis
detected in t me 30 wi ndow,
the int erfacehgﬁefeggﬂo\@%dr%ﬁ% a‘%jg%pﬁalﬁnéaai@tgreg%g? ﬁlhng?\rxnﬂ] %Eg?/v&“{ he out put of
anot her test signal fromthe driver circuit 20 by neans of a next higher
curr Ient val ue Hid)roughoptitae dhtraanasmmstjcxarsydérgdmw&b trani3teved Peitsadnd GIblock diagﬁmat ed
until a spo tected in the receiver circuit 15. 35 The
circuit Ef ﬁgték&@érudpgsaq and 3 described below refer to the
transmtter portion of the integrated transceiver circuit 10, i.e. the
dr: ver ci rﬁui tFigQ. aldveuitkidgvan oftd drﬁéﬂdrcrﬁ&cﬁﬁlﬁhg"16$het|hk&htllodhrf&(ﬂs§(ﬂt m%(é?ae of
pul ses with progr current can be generate or a
hi gher data tra"gos?'em:%%r)a %Cordfﬁ%eeﬁtgr ti)I\7‘(§Ftls Only by being able to program
the current pulses is it possible to determ ne the m ni mum necessary

Clﬁrrent edgtensmgys fé)bro&m@ra@rsmala further; driver; circuit accolding %o ttheX S EALSS,| QmpPdihd) as
shown in Fig

e current c tion t hese
rans, 1t 1o goueris el i s % B et Pirersd L BBl ery i n
such cases where the transceiver circuit 10 is used in a battery-powered

device. 5 Fi 9-Déc§djr€¥"§ftﬁe Srbfefrad ;m@dm@m of a dr| ver circuit 100 whi ch |s
i npl ement ed, for driver circuit 100 h

n CVMOS Techno
first input te?ﬂﬁ%&thd‘SttaBSW?’dﬁ"sas%ﬁ %jtdt%% SFWBUP Fighgrlalp e qnee angrﬁtte Data
Signal ) B5 appdptiedl rargesaveositbri digtarices. efamtiialputbdse, taofrWnrarisca/e’r|un$tSEnertsefoence
current | Rer~ p
curtent ¢ ondo $2BAF B R rBHE B hobBERHREL spesmaHanfiah BN SeAl P
device MN 1, Np@mplg, Iﬁ’@a@@ﬂumg PEo!ntacgeidanse ith irednethad a5caring o the iyerdiedrthaypo
and three current mrrors CML,, CM and CMB. In the exanple of enbodi nent
descri bed here, both the neasuring transistor MPS and the output transistor
MPO are PMOS transistors or p-channel MOSFETs to the source of which a
suppl y voI tage Voo |s appI | ed The dra| nterm naI of the out put transr stor

Y R R Y - ~ - A NN




transistor MPO are connected to a circuit junction point PGate. The drain
termnal of the nmeasuring transistor MPS is connected via the t@o;;g K?ﬁé}h
mrrors CM2) CMB to the circuit junction point PGate for voltage i %

‘The above .nmentioned swi tching device consists of a PMOS transi stor MP1 and
a NMOS transistor MNL whose gate termnals are connected to 20 the first

i nput termnal 105. Wiile the PMOS transi-$t-or MP1 of the switching device
is connected between the supply voltage vpo and the circuit junction point
PGate, the NMOS transistor MN1 of the switching device is connected between
the circuit | UReIer pewesdpeded REHeaelevadt ddtance isrsetieforeriiata bans@idsiomhy mkarisrof bur n

i s-connected hedtwres. the second input term nal 110 and the NMOS transi stor

Uy ent. i v or=EHE! 8 TEOMTLEL BUF L5 EPLCSLIR 9 oV ARg aeBEer AR B TEeen
in Fig. 2, thgespeotilelyed eachdibs ofrar@mitiendioderadcknt #arespactitedrand a oeheivdrHibde 35
connect edS to thasg lﬂés‘ﬂb‘rﬁtlvél?ﬁ'ﬂé 9§\'|scewe5 cﬁ:t.utst feand (]li \é%ls ﬁ aqguesyeﬁgrgu% {S%dclet hode

term nal of the same bei ng connected groun eration of
the driver ci rrEiHeFt'VfUOE‘vﬂ”I"?' HEw B aé‘kﬁﬂ d?%?éﬁ"’e'ﬂ'ﬁﬂé agrintgace SIrediuPR and@sis to
del i ver a pr ecesecivelyr Bretintpridcs eirdults PRandvistare &nﬂémr@ﬁﬁm&ie&aﬁaﬁ@m froéésdro t he

transmtter di R&eshgz%% in rotep’?ot e)EcF'ain?e H@Juﬁ:&?a?rjnailsg#bt arfglu% e t%JSeH)tIMar%dF?n theWh ch

cor r espondi ng prog% efence
can for exanpl @& dH "EF%"eif’“B“ti)A ap A6 fesPegiely é’@,doﬁdhggﬂ\ieﬁﬁmu'tim apd 2f he
driver ci@cui tredf@oiviely. Enapedefvbredibdey 33 dral 36 MiHi@EansTori tBé recdllediyhtBuis@S4ssmewn i n

Fig. 2 by the %HQI&:PUSQQ areaéohlpec e&ixpta; recLiLertcp&rté %Jgﬂd 1%' @%LtlveIEQh?§r ; he first

i nput 105 of t iver ower ‘sta , t he
NMOS transi st gledef#0 2ad é\/\n“thtfhé’a“%fﬁ'ﬂ“ t%@ﬂ%ﬁd’“#ﬁ%’“’t'lﬂb‘r@isﬁ 6. afgPmnhestasiipt ched
on. Subsequentthy/driver dildiits 28taAd 21 rteEt&cWel’yCUlt junction point PGate is held at
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(1) I'n equatiaqn transi st
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current [ Lowin tions | r r curr nt |o;
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during transmcs

proportional to %e‘f églveggonga%lpréarl'{s cha%g@qhsf %éc?"f"?éc'ﬁﬁul%\}%w t@%’f'rf%%efrmlnleg t"B?ae

reaches 3he dedhgond thedhtgracgicireuit 25 initiates in another time window the output of another test
signal from the driver circuit 20 by means of a next higher current value through the
transmitter diode 40. This operation is repeated until a response signal is detected in the
receiver circuit 15,

35 The circuit elements of Figures 2 and 3 described below refer to the transmitter portion of the
integrated transceiver circuit 10, i.e. the driver circuit 20. The driver circuit 20 ensures that
precise current pulses with programmable, i.e. seftable, current can be generated for a
higher data transfer rate of several Mbit/s. Only by being able to program the current pulses
is it possible to determine the minimum necessary current intensity for the actual



|R~~ . nz) the nmeasured current IS, equals the reference current, | Rerz and
“the voltage Vp~ at the circuit junction point PGte reaches a fixed voltage
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-junction point PGate are of equal magnitude. Then, in a steady-state
condition, the driver current is regulated by the feedback to the desired
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sel ect signal CS through the digital trigger block 235 is used to switch on
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(IRef2); a voltage-controlled resistor (MPO, at the input of which the

supply vol t agefh(a\fnegsuiea c@l‘?éﬂt'lseqjs fel ho ‘fﬂétd%ﬁlt jgﬁctlﬂmb&ﬂﬁ pishd b’)eﬁﬁrot'llh'ﬁwﬂ'l’ theer
current (Di odeg

on iLrcuit
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Driver circuit ( I'n accordance wt | ectronic

dat a transni ssYRAYY-EisRoeATEREN. thexdsiver currgn iy Wpylgtp%éy tha{?@H?‘ij‘tt%rthed‘feﬁW iEs0) .

30 lrert® N¢ ® Nz The driver current lpjege therefore also reaches a fixed value and any changes
due to fluctuations in temperature or supply voltage are compensated. Variations in the
technology parameters are also compensated because the current mirrors CM2 and CM3
used here do not depend on the technology parameters.

35 At the end of a transmission pulse, i.e, when the input signal TxD changes to the low state
(TxD = 0), the transistor MN1 is switched off and the PMOS transistor MP1 is switched on,
This causes the voltage Vpeae at the circuit junction point PGate to be pulled up to the supply
voltage Vpp and consequently the driver current Ipig is reliably switched off. The measuring
transistor MPS is also switched off thus causing the entire feedback to be switched off. Apart



25 3. Driver circuit (100) in accordance with Caim2, in which the

swi tching device (MP1, MN1 ) consists of an NMOS transistor and a PMOS
.transistor, of which one (MP1 ) is connected between the ci rcughk junction
poi nt (PGat e) and the supply voltage (Voo), and one (M\N1 ) is: ¥dnheet éd'-
between the circuit junction point (PGate) and the reference current
(IRef2), the input signal (TxD) being appldi-ed to the gate term nal of both
transistors (MP1, MN1 ). 30 4. Driver circuit (100) in accordance with
Claim3, in which the switching device (MP1, MNI) receives a digital input
signal (TxD), Tedlerkronpirtentsthige transistorsin teswided efbgatadie driverarirbuiti0g that ec of
the input signedgef foed) amndpdi@reRGARE isSURSIEY fdhn fe Bl vSkAL €, 0f the input
signal (TxD), the PMOS transistor (MP1 ) being connected befween t he
circuit junction point (PGate) and 12 a~ ._a,~,.~ the supply voltage
(Vo~), and t het $tas be mentiinsd etthi Mlnl)thalbﬁlerﬁgplcg)thttbdtrmmmseamduﬂ'eammnwwﬂ|t

junction goi ntthe(E&@F\%)ta%%aﬁmntér%ﬁa%é‘dﬁce current (leefz). 5. Driver circuit

(100) in accordance with Claim4 which the reference current (IRerz) is
5 input by a current mrror (CML ). 6. Driver circuit (100) in accordance
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current (1 Ref i o0kl PpCEYkRas e LRLPLBIA, FUIY &l dhRlli1odds 7
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in accordance wWith rrver current
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currents bei ngusmied Biyough theliraitvidozldfiver Biuits @R & S4t OF thal refetafceadurrbdle t Wo
vol tage-controlled resistors (MPO MPS). 20 10. Driver circuit (100) in
accordance with Claim9, in which the neasured current (Isi) is linked to

the circiAt jfSAdvesagsi vt 3@AEe Fevprabidediiel diiver eimuit Rlogks 208, {1BMAS apH/B30
connected in seidherreond . thieiroui sShawnrie Wigt 2 e6p) fol the abRBIARNGR fw't E:hkre(ﬁk aim

10, in which the, NIIV QE ?thcﬁme &Egaorgﬁ engeaa.mlg?t lisf% ‘IafPJhr%?tﬁ( % h:*&

ref erence current rrver curre e%oh state
bei ng a fi xed ¥ f}l'té"ct‘} $ $0%e210% £ Bt AR 220 gtFrshewt a’(hP‘F@r Wevarpanymumpermef r cui t
(100) in accorddestcizcut tidek<bani b prdvided.MThatviutpits toh the difiven cirdud MRBkSSTECM28Qre

componenyy ( 12QnddedBRREH Bl HHERRo NeorBllPUloafind B ARLE ARGEONLI OF | o

resistor (I\/PO Ordance Wt h e 12,
i mpl ement ed | Avhishys G@@@E‘ﬁl‘ﬂ)? drgpsmntter}_igade 225. The driver circuit blocks 205 — 220 each

supply a fixed driver current lgige.

The circuit arrangement 200 also has a reference current block 230 and a digital trigger block
m 25 235, Both blocks 230 and 235 have the same number of outputs as there are driver circuit
blocks 205 — 220. Each output of the reference current block 230 is connected to a
corresponding second input 110 (see Fig. 2) of a driver circuit block 205 — 220, while each
output of the digital trigger block 235 is connected to a corresponding first input 105 (see Fig.
2) of a driver circuit block 205 to 220. The reference current block 230 receives at an input an
30 input signal lgen, for a programming reference current. The digital trigger block 235 receives
at two inputs the input signal TxD and a current select signal CS that determines the (1 to m,
or "1:m") driver circuit blocks 205 — 220 that are to be connected or disconnected. The total
driver signal Ipjsyeceszm, resulting from addition of all driver signals lpiee ©f all driver circuit
blocks 205 - 220, I1s supplied to the transmitter diode 225 for one transmission signal 245.
35
The mode of operation of circuit 200 shown in Fig. 3 will now be expiained. The several driver
circuit blocks 205 —~ 220 each deliver a fixed driver cumrent Ipqge Of, for example, 50 mA. For
this purpose, the reference current block 230 supplies all driver circuit blocks with a fixed
reference current Olryz Of equal magnitude, depending on the reference current lgea.



~~~Iflf ?. ~tJ~ 14. Driver circuit (100) in accordance with dQim 13, in
--whi ch the supply voltage (VDD) is unregulated. 15. Circuit arra énﬁﬁﬁ,.?{}:},?
with: 5 several driver circuits (205 - 220) in accordance with Caiml,
_the outputs of which, to which the driver currents (| oiode)are delivered,
-are connected together in order to deliver a total driver current; a
reference current setting device (230) which supplies all driver circuits
with separate reference currents (I Ref2); and 10 a digital trigger device
(235) which connects or disconnects a spd@ific nunber of driver circuits
(205 - 220) depending on a desired driver current intensity. 16. Circuit
arrangenent in accordance with Claim 15, in which the separate reference
currents (| RefPSPending qngan apRIaH curfent Valye Anepcurent gelegl gignal G throughthe digiiab  Ag;
. A% A . An" BMOftjg8er blggk 28§ is used to switch on one, several or all driver circuit blocks 205 - 220 in
~ysni d_ZU] ca] galsaheahinl adaihesarsahdnl rabealieplical sedoabcalcaleql cal cal ca
] c~a] ca] ca] ca] c,’\ag}eca%\g\a%)] C\%} c,a]_l.c a(]é(cRa%ca! 5 ] ]
Es[tJhQ _{vql GBIRREMESSALRE] Bt aips pouT 64 @A Pe Spichsd ) Vaujhe Syeent t8lack a] ca] ¢
a] ca] ca] ca] calsigod jreatierdd amply &) toetfansrhiter]|divdé 225 dinensighibh#&\M0M @ BYfiidient * * 2++,
cal cafca cal O TR R BT SRR G T g o o
BREVBE( CEDEFEERAE 4 PR An e o F O U s LR e S FEBP e 4] ca cal
cal] ca] ca] ca] cefx@iveravirerd |scad-aa PtV 8, BOIUVER mAca] ca] ca] ca]ca]ca]c"a
[11cJIIK/ KSKKMOP7QQBQORDSTTUt UWMYY[ [ [ TIW b] g] _|wngb] X] U] Jca]calc aU]c
a] ca] ca] ¢a] cal.c cal.calcalcal ca calcalcalcalc . -
a] ca] ca] i@] ca]' }Dﬁghg%‘tﬁcg]héﬁ] 'Eg%ﬂceéf%gﬁﬁge reé'éf}?'}ﬁ %%%@%B‘éﬁ e PReRgEY M9 . j b
PTii] Bk . 111 begsnzeS { 228db bX [ edpcmpanifdeatfvisiad dig s allensp derlfioapessdfochd ca] cau
] ca] cal] ca] calecgrdrit adiedlsnalos wbiam deabdimyl ik MeCaditbioadgerbissk K Ghermore, several
0800 PPl HEGEF Seis! b conelith WIME LS ed 52k S8 Wi BleseLbealt cal
a] ca] ca] ca] caudpensfied etdijconrectad etepe anddibg sagledimieca) ca) ca) ca) ca] ca] ca! Bf f G, 10
%08 () --16 10%0& () - & 10%K’ () -L910%R ()- @0% O
%%(02&'- (;‘: !100/‘?510 /&%b%)aﬁtgo@ttiﬁwﬁg& (s)ogciﬂpla%zgw _ofsembodiment and specific
10908 ()--1" %gm@%gr(tatip%of‘tw haye j_:eem-ow in_the ahgy V(iygs_,angeemtiel),_ﬂ'(e main
10908 () -s' g If6nss ¢f)thd HBerldieoit@etaldifg towhe peedesivebiioo &r( he realized in a different

manner. For example, the current mirrors used in the driver cireuit can be realized differently,

20 and the two current mirrors that are used to input the measured current into the circuit
junction point PGate can be replaced by other circuit elements in crder to isolate the voltage

between the output of the measurement transistor MPS and the circuit junction point PGate.

It should be noted that the present invention can also be applied for other electronic data
25 transmission components where current pulses are used, as for example in a wire-bound

transmission system.
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component (120) with the following features:

a switching device (MP1, MNI) which, in a first state, connects a circuit junction point

(PGate) to a supply voltage (Vob) and disconnects it from a constant reference current

10 (Iref2) and, in a second state, disconnects the circuit junction point (PGate) from the
supply voltage (Vpb) and connects it to the constant reference current (IRefz);

e a voltage-controlled resistor (MPO), at the input of which the supply voltage (Vob) is
applied, the output of which delivers the driver current (Ipiede), and the control input of
which is connected to the circuit junction point (PGate); and

15 e a voltage-controlled measuring resistor (MPS), at the input of which the supply voltage
(Vob) is applied, the output of which delivers a measured current (Is1), that has a fixed
relationship to the driver current (Ipicde), and the control input of which is connected to the
circuit junction point (PGate), the measured current (Is1) being linked to the circuit junction
point (PGate) with a sign that is the inverse of that of the constant reference current

20 (Iref2).

2. Driver circuit (100) in accordance with Claim 1, wherein the electronic data transmission

component (120) is an infrared transmitter diode (120).

25 3. Driver circuit (100) in accordance with Claim 2, in which the switching device (MP1, MN1)
consists of an NMOS transistor and a PMOS transistor, of which one (MP1) is connected
between the circuit junction point (PGate) and the supply voitage (Voo), and one (MN1) is
connected between the circuit junction point (PGate) and the reference current (Irer2), the
input signal (TxD) being applied to the gate terminal of both transistors (MP1, MN1).

30

4. Driver circuit (100) in accordance with Claim 3, in which the switching device (MP1, MNI)
receives a digital input signal (TxD), and in which the first state corresponds to a low state
of the input signal (TxD) and the second state to a high state of the input signal (TxD), the
PMOS transistor (MP1) being connected between the circuit junction point (PGate) and
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pre-reference current (Iref2) in order to deliver the reference current (Ires2).

10 7. Driver circuit (100) in accordance with Claim 6, in which the voltage-controlled resistor
(MPO) is an MOS transistor.

8. Driver circuit (100) in accordance with Claim 7, in which the voltage-controlled
measurement resistor (MPS) is an MOS transistor.

15
9. Driver circuit (100) in accordance with Claim 8, in which in the second state the driver
current (Ioiode) is a muitiple of the measured current (Is1), the ratio of the two currents
being set by the ratio of the transistor widths of the two voltage-controlled resistors (MPQO'
MPS).
20

10. Driver circuit (100) in accordance with Claim 9, in which the measured current (Isi) is
linked to the circuit junction point (PGate) via two current mirrors (CM2, CM3) connected

in series.

25 11. Driver circuit (100) in accordance with Claim 10, in which the driver current (Ibiode) can be
set steplessly via the reference current (Irer2), the driver current (Ibicde) in the second state
being a fixed muitiple of the reference current (IRef2).

12. Driver circuit (100) in accordance with Claim 11, in which the data transmission
30 component (120) is connected between the output of the voltage-controlled resistor

(MPO) and ground.

13. Driver circuit in accordance with Claim 12, implemented in CIVICS technology.
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10 e a digital trigger device (235) which connects or disconnects a specific number of driver
circuits (205 - 220) depending on a desired driver current intensity.

16. Circuit arrangement in accordance with Claim 15, in which the separate reference
currents (Iref2) are identical.
15



