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the drive power of emtting diodes 5 Th ent invention relates to a

met hod for adjusting the drive pjw"‘ﬁmmmm@ﬁ”“ ng diode for optical data

transm ssion according to the pr ent claiml. Data transm ssion

via optical paths, for exanple in theld¥%trared wavel ength range, is applied

preferably for short distances, for exanple for comrunication fromnobile

phones and 10 notebooks to personal conmputers (PCs). Another application

is for data exchange between printers and PCs. Tr ansmrﬁaﬁpépb?/o%t@gdar di zed
e infrare
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Associ ation). Since data transnissionﬁ%ﬂges pl ace bidirectionally, conbined
transmtter and receiver units, made from so-called transceiver circuits
for operating the transmtter and 15 receiver diodes, are used in such
conponents. The transceiver circuits in turn consi .oﬁ".doaggeiver
circuit, a transmttM adjugling the,goye ROWET G ort, and an
interface circuit which regul ates the data exchange between the processor
and the transm ssion and receiver circuit. The emtting diodes used for
data transm ssion are controlled fromthe driver circuit that converts the
digital input signal, supplied via the interface circuit fron1a.ﬁrog%§ or
6% power
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transmssion in the infrared range is between 30 cmand 3 neters at the
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transcei ver {hRRregRietss thaa4ts Bxarange. between the processor and the transmission and receiver
circuit. The emitting 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
20 example, into a current pulse. Depending on the transmission power of the transmitter unit,
characteristics of the transmission path and sensitivity of the receiver system, the
communication distance for data transmission in the infrared range is between 30 cm and 3
meters at the most. Because of the requirement to also transmit visual information within a
reasonable time, systems are now made with transfer rates of 4 Mbit/s. Since with higher
25 transfer rates the demands imposed on the transmission paths also rise sharply, it is possible

within the scope of the IrDa protocol for example to reduce the data rates under unfavorable

transmission conditions.

In the case of the known state-of-the-art methods, the emitting diodes are controlled from the
30 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 be set by the user to a fixed value by means of an external resistor, as in the case of the
TSLM1100 transceiver from Texas Instruments.
35



35 2 3 JUN 2006 -2 It is a disadvantage of the nethod operating in 23 JUN 2006
accordance with the known state of the art that the transm ssion power
which is set once is fixed predeterm ned by the system and cannot be
varied by the user or alternatively only with great effort, for exanple by
using external conponents. Since for gy devi ces that are not dependent

on supply networks, 5 such as nobile phohes or not ebooks for exanple, the
energy consunption is a critical factor, the connunlcatlon di stance is
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t er , th
drive powert§y2 Q‘SP?X?@@gﬁPgﬁ"St%&?ﬁ%%%r Jh?cco co@mﬁthgtkpgyn s{aﬁh&qh&gﬂ ©
t ransm ssi ohaptheetvmsmission @awem\ghldatsasat@hcarssflxed rmeed@teem@yd dyrike F‘rxﬁtﬁr@ @Nd| so

rises shar pé%{mot o D5Rdt ﬁﬁthg%g,egrya;f‘eﬁm O} YnifP fwith eeaml%rk eroﬂeya by Mg Y

limted and"the operati case of not ebooks and no

phones in p@ﬁ@rhe!moa'rpon@ﬂt% Sneeifen wany dvicss the\?\/ﬁSﬁs“WEPerﬂéntf%ﬁ‘th'yt'ﬁ é‘ésp t he
ener gﬁsconﬁwﬁéﬂtals%bﬂxl@%cfn@é of thdbabtfotatample; the 2nergp casumptidnie a eriicahfactdr, and
on the ot

and at the E‘SrFer‘]TW?E“CEn dllf)tgr\é%en?regueng)gln%tte%ot{gwmlagﬁﬁaeqq ﬁlkt%f' qglch leo‘B§S' bl e

rates 1n
rapidly trarsiang dberirivamgwer sy aa \iaawégdetel@mweaminbcm mnllm%ofbﬁﬂ@&eth?

I nvention i t?dﬁﬂﬁlé%ﬁdﬁvéf%eram@f’ééﬂgd% tvBluvas, Gthe ER@ gy Ednéempadkesis® tisdshgharply.

emtting diodes can be a icati

further obj&gge ke baftery CF?AF%?f ‘?‘1”10 '?e[‘gev§ %Elvieﬂ)’n@'tﬁ%&e ArY gﬁrhggﬂpr%nt \g
per f ortoi ng td%e afebiebobkaradd wobiEhproaes bepartisalaui actegisivel fastarpivaysapiest a¢ faupdy
cost. 20 Thg tdoﬁ&.ﬁ"rﬁ’ptlbﬁ‘ IoW"f@i ﬁfrér@@ dﬂb%@sml&lﬁﬁdﬂi @eefe B¥nd, RRd on

characteri 2| ng ?eature at ent c C nt i ned in
t he second }S'Pa?é@r hén‘btf’n?"@{% ah\Prghad °°’BW§P'8%§‘[°BP?S%"H§E'? 88?535%3"& ft cFesuar%

speci fyi ng fihetcgreante deptin thEdaterates o oeteh teadpieintransiar @ven laweslsfaawlugness t he
subcl ai ns. 25 Accordingly, the essence of the invention consists in

nodi fying the drive power of an enittin ma.first tr t

and rdéei vefhapiectiohie RiRReplUpention igde P@g&mmeﬂﬂmﬂg tb??r@ %O%V%% hgg(r)nse
signal is reagtingetibdes oan e sejustatchctording  the eommnmca’tecduatﬁepe unfutthegioblgctidfie
currently sgt |r3f3hflo\ﬁq%%0%’h%&fgf avg?r%ﬂlt Eﬂ%rﬁehénttf&epeﬁérﬁng ﬁ@%e‘t’@d%d@chldhhﬁn deive

power is stor transmtter and recelver unit. A follow ng
dat a transrﬁ"§§li'f6ﬁ“r§€§§‘ﬂ6’r?"id§t BIéPel ably performed 30 with the drive power
value | ast stored. Studies carried out by the applicant have shown that it

I's adwgnt ag?ﬁé’ét@é&rménlﬂﬁne\ﬁ H’%efg;t i3 is §c§ﬁev€|<§ b%@lep%ctér%ngeeémgé bt gerpnl y

when fi0 respons n Tecei ved in a wi ndow t hat_begi ns
with the ou?’ﬂm 1ofwrteffé‘stt€§t°béqcbrﬁ‘é€f”“°’ﬁ b el th§| g?‘?éP”qu[aﬁe B di 99 Qie‘ii Ve pgwer

characterizing features of claim 11 specifying the arrangement. Favorable embodiments are
the objects of the subclaims.

25 Accordingly, the essence of the invention consists in modifying the drive power of an emitting
diode from a first transmitter and receiver unit that outputs a test signal until such time as a
response signal is received from a second transmitter and receiver unit with the currently set
drive power. When this is the case, the value of the drive power is stored by the first
transmitter and receiver unit. A following data transmission session is preferably performed

30 with the drive power value last stored.

Studies carried out by the applicant have shown that it is advantageous for the value of the
set drive power to be modified only when no response signal has been received within a time
window that begins with the output of the test signal. A test signal with modified drive power
is then output in a subsequent time window.

35
In a further development of the method according to the invention, a check is made at the
very beginning to determine whether data transmission is possible under the existing
transmission conditions that prevail due to the system configuration. For this purpose, the

test signal is output with the maximum drive power during the first time window and, provided



is then output in a subsequent time w ndow. 35 In a further devel opnggtjywhoos
the method according to the invention, a check is made at the very

begi nning to detern ne whether data transm ssion is possible under the
existing transmission conditions that prevail due to the system
configuration. For this purpose, the t signal is output with the

maxi mum drive power during the first ti re}i w ndow and, provided 2 3 JUN 2006
-3 a Lesponse signal is received, the drive power is reduced successively
in subsequent tine wn i a n :
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drive power during t st time wndow and the drive power is increased
successively with each further time w ndow until a response signal is
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according to the invention. It provides a drlver circuit for supplying a
driver currgiMied Qarddl th BFhE @B[bl@aquhb@e $HoMA 3Bt B & AA0artayEpeseNthe neddifieatits ofin

em tting diode f 25 hth fII
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in a sgcondShatiseetireGOANERHSr dilkGit SAd £akver ¢irgbiet i on point fromthe supply
vol tage source and connects to a constant ref er ence current source; a

vol tage-control l ed resistor, the control
For this purpose, the present new circuit arrangement can be used advantageously to

implement the method according to the invention. It provides a driver circuit for supplying a
driver current to an electronic data transmission component, such as an emitting diode for
25 example, with the following characteristics: a switching device which in a first state connects
a circuit junction point to a supply voltage and disconnects from a reference current source,
and in a second state disconnects the circuit junction point from the supply voltage source
and connects to a constant reference current source; a voltage-controlled resistor, the control
input of which is connected to the circuit junction point; and a voltage-controlied measuring
30 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 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.
35

The advantage of the driver circuit in accordance with the object of the present invention
mentioned in the second place when compared with the state of the art is due to the fact that
it permits the level of the current pulses to be set and a high data rate at high currents. Thus,
for example, precise current pulses can be generated with settable or programmable current



i nput of which is connected to the circuit junction point; and a :
vol tage-control | ed nmeasuring 30 shunt to the input of which the supplg JUN' 2006
voltage is applied and fromthe output of which a neasuring current is
supplied having a fixed relationship to the driver current and whose

control input is connected to the circuit junction point, the measuring
current being linked to the circuit juné fion point with a sign that is the

i nverse of that of the constant reference current 35 The advantage of the
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measured current is linked via two series- connecte Jdrrent mirrors to the circuit junction
point that is connected to the control terminals of the two transistors so that voltage

decoupling is achieved between the measuring transistor and the circuit junction point.

25 Whereas in the driver circuit described above the driver current is set by means of the
reference current, alternatively several driver circuits according to the invention can be used
in order additionally or alternatively to the varying of the supplied reference current to set the
driver current by connecting or disconnecting the driver circuits whose outputs are connected
together for addition of the currents and each of which supplies a fixed driver current. A

30 circuit arrangement of this kind is advantageous because, due to the division of the driver
stage into identical blocks, the making capacity and the speed depend largely on the
technology and operating parameters and not on the current that has been set.

The advantages of the present invention are also due to the fact that, with the driver circuit

35 according to the invention, regulated driver current can be generated faster and the driver



decoupling i s achi eved between the neasuring transistor and the ci r cid tUN 2006
junction point. 25 \WWereas in the driver circuit described above the driver
current is set by nmeans of the reference current, alternatively several
driver circuits according to the invention can be used in order
aliditionally or alternatively to the varying of the supplied reference
current to set the driver current by cb%hecting or disconnecting the

dri vertC| rcgl ts \A\hofse outlﬁuts are connected together for addition of the
currents and each o ich supplies a fi rj : } i
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before data transm?ss}/o% by%’I\era(r:\é“ofta test signal.

Each of the transmitter and receiver units SE1 and SE2 has an integrated transceiver circuit
10 and 11 respectively and each has an emitting diode 40 and 41 respectively and a receiver
diode 35 and 36 respectively. The transceiver circuits 10 and 11 consist of a receiver circuit
25 15 and 16 respectively, a driver circuit 20 and 21 respectively and an interface circuit 25 and
26 respectively. The interface circuits 25 and 26 are connected on the one hand to a
processor (not shown) in order to exchange input/output signals 30 and 31 respectively, and
on the other to the receiver circuits 15 and 16 respectively and to the driver circuits 20 and 21
respectively. The receiver diodes 35 and 36, which transform the received light pulses 45 into
30 current pulses, are connected to the receiver circuits 15 and 16 respectively. The emitting
diodes 40 and 41, which transform the current pulses into light pulses 46, are connected to
the driver circuits 20 and 21 respectively.
The task of the first transmitter and receiver circuit SE1 is to output a test signal before data
transmission by triggering the emitting diode 40 from the driver circuit 20 by means of a
35 short current pulse and then waiting within a predetermined time window for a response
signal in the receiver circuit 15. Furthermore, the magnitude of the current pulse of the output
test signal is stored in the driver circuit 20. In the further sequence, one can distinguish

between two cases:
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interface circuit 25 and 26 respectively. The interface circuits 25 and 26
are connected on the one hand to a processor (not shown) in order to
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the receiver circuits 15 and 16 respectiyely and to the driver circuits 20
and 21 respectively. The receiver dIOd-é 35 and 36, which transformthe
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current pul ses via emtting diode 40, the magnitude of the current pul ses
corresponding to the last stored value of the trigger current on outputting
the td8t signal. 10 Case 2: If no response signal is detected in the
recei ver C|rmmmmunsmnmn$béﬂpwedémedﬁﬂﬁsmb@1Wﬂwvmﬂ%d@ﬁﬁt@h%WMﬂﬁ@ﬁPa@Eme
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Figures 2 apnd;3,deger 't@%%te@r%ln@v"th%efrﬁﬁm&rﬂ ﬁél@séarr)ﬁrb‘é%ﬁtt ﬁh[en@l@tr fidrotheOkictlidie
integrated ran celver circurt 10, . % dri ver clroul %% TQ@ Qggver
circuit 20 Bansgyssionnaift as shownin Fig. 11n order 0 mlmmlze e curren consu tion thes

means, it is possible, for example, to extend the life of the battery in such cases where the
transceiver circuit 10 is used in a battery-powered device.

25 Fig. 2 shows a circuit diagram of a driver circuit 100 which is implemented, for example, in
CMOS technology. The driver circuit 100 has a first input.terminal 105 to which a digital input
signal TxD (Transmit Data Signal) is applied, a second input terminal 110 to which a first
reference current lgen is applied, and an output terminal 115 at which the driver current lbiode
is output. The driver circuit 100 also includes a switching device MN1, MP1, a measuring

30 transistor MPS, an output transistor MPO and three current mirrors CM1, CM2 and CM3. in
the example of embodiment described here, both the measuring transistor MPS and the
output transistor MPO are PMOS transistors or p-channel MOSFETSs to the source of which a
supply voltage Vpp is applied.

The drain terminal of the output transistor MPO is connected to the output terminal 115 of the

35 driver circuit 100. The gate terminal of both the measuring transistor MPS and of the output
transistor MPQ are connected to a circuit junction point PGate. The drain terminal of the
measuring transistor MPS is connected via the two current mirrors CM2, CM3 to the circuit
junction point PGate for voltage isolation. The above mentioned switching device consists of
a PMOS transistor MP1 and 2 NMOS transistor MN1 whose gate terminals are connected to



precise current pulses with programmable, i.e. settable, current carj3ogN 2006
generated for a higher data transfer rate of several Mit/s. Only by being
able to programthe current pulses 20 is it possible to determ ne the

m ni mum necessary current intensity for the actual transmssion path as
shown in Fig. 1in order to mnimze the,current consunption. By these
neans, it is possible, for exanple, to e%tend the life of the battery in
such cases where the transceiver circuit 10 is used in a battery-powered
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and tH& cirEg frsj rﬁf?é?ﬁcéﬁ”rﬁ%]t R méan{%gxmmamyrgﬁ%ligggf }llotlh%%? ont P
swi t chi ng dgpitceoi @ tieodivectiedit bet weenplfittebicine cuirent jmimat ¢\éh bpoi A slﬂ@ﬂt@ and

the cur rent i £ 10t ot £ 1ok f el ok QBAEKE: BALHASHDL hos sederdvdrnput

termnal 11075 transi st or V¥1 urrent mrrors . CML
CM2 are confiEset d80 isdn 2 s Rate the ™ E)ur(r‘)e‘il?te "Wiq ES?"SE}\%&“@ R SHes Ofa?o fhe
supply vol t pgesVidisishs MR isbeviseanon. reubBequent, intthie statothe tiskitiiunglionopoiRin
Idnf rar, Sd enbb%t‘quagﬁ %ﬂ@oltgggvﬂms IfQI%q|H€LﬁTs%‘HaIt'Q<thB|3a Pl didsiont RisRIchahgeblsto af t he
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ground. 10 higher state (TxD = 1), the PMOS transistor MP1 is swﬂcshegEof drme &W?f&ﬁ'\s tcgr
MN1 is switched on and at the same time reference current lrer, amplified by the current
mirror CM1 discharges the junction point PGate. Due to this discharge, the voltage of the
circuit junction point PGate drops until the transistors MPO and MPS are switched on. Due to
25 the circuit configuration of the transistors MPS and MPO in the manner shown and described
above, the driver current flowing through the output transistor MPO and the measuring
current flowing through the measurement transistor MPS have a fixed ratio to each other of

1:n,. This ratio is largely determined by the ratio of the transistor widths of the two PMOS
transistors MPO and MPS. The following applies:

30
Wupo/Wpps = na/1 (1)
In equation (1), Wypo specifies the transistor width of the PMOS transistor MPO, Wyps the
transistor width of the PMOS transistor MPS and n, the gain ratio between the two PMOS
35 transistors MPO and MPS.

The measurement transistor MPS then delivers at its drain terminal a measured current lg;,

which has the following relationship to the driver current Ipiode:



The node of operation of the driver circuit 100 will now be explai ned ]MJE
driver circuit 100 is to deliver a precise current pul se (D ode Mﬁch% 0
programmabl e magnitude to the emtting di ode 120 so that this generates

|l ight pulses 125 with a correspondi ng progranmed intensity. 15 The first
reference current IRef,, which can for exanple anount to 12.5 EiA fed to
the second input 110 of the driver circtit 100 is anplified by the current
mrror CML by n, as shown in Flg 2 by the specified ratio "1:n,". If the

i nput signal TxD at the fIﬁSt Kﬁt 105 of the driver «circuit 100@)s in a

| ower state (i.e. TxD = 0), “tH@”'NCS transi stor MNL is switched ofé and t he
PMOS transistor MPL is switched on. Subsequently in this state the circuit
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voltage Vpp and consequently the driver current Ipigde is reliably switched off. The measuring
20 transistor MPS is also switched off thus causing the entire feedback to be switched off. Apart
from leakage currents to the transistors in the switched off state, the driver circuit 100 then no

longer needs any supply current which is supplied from the supply voltage Vpo.

It should be mentioned at this point that the doping level of the transistors and the polarity of

25 the driver voltages can be interchanged.

Fig. 3 shows a block diagram of a circuit arrangement 200 comprising a multiple of the driver
circuits portrayed in Fig. 2. Whereas in the circuit shown in Fig. 2 of the driver circuit Ipioge IS
programmed steplessly by varying the first reference current lrer input into the circuit, the

30 total driver current lpicgeesamt IN the circuit arrangement shown in Fig. 3 can be programmed
by connecting or disconnecting as required several driver circuits such as those shown in Fig.
2 whose outputs are connected together. In addition, here too the driver currents lpioge
supplied through the individual driver circuits can be set via the reference current.

35 As driver stage, circuit 200 has several identical driver circuit blocks 205, 210, 215 and 220
which correspond to the circuit shown in Fig. 2 except for the omission of the first current
mirror CM1, i.e. in which the second reference current lger is fed in directly. In Fig. 3, four
driver circuit blocks 205, 210, 215 and 220 are shown although, however, any number m of
driver circuit blocks can be provided. The outputs of the driver circuit blocks 205 — 220 are



proportional to the driver current [Diode. If the driver current [D o@@ JuUN 700§
reaches the desired value (i.e. IRef2 n2) the neasured current |Is, equals
the reference current IRef2 and the voltage VPGate at the circuit junction
point PGate reaches a fixed voltage val ue because the charging and

di scharging currents fromto the circuit g| unction point PGate are of equal
magni tude. Then, in 10 a steady-state condition, the driver current is

regul at ed by the feedback to the desired value IRefl nl n2. The driver
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suitable number of driver circuit blocks 205 — 220 can be switched on via the current select
25 signal in order to supply to the emitting diode 225 a driver signal IpiodeGesamt with a sufficient
magnitude corresponding to the total of all individual driver currents Ibioge Of the switched-on
driver circuit blocks. If there are, for example, eight driver circuit blocks then it is possible to

set a driver current Ipiedegesamt Of 50, 100, 150, ... 400 mA.

30 It should be noted that it is not essential for the reference currents lger, for the driver circuit
blocks 205 - 220 to be of equal magnitude provided this is allowed for with regard to the
current select signal CS and the decoding in the digital trigger block. Furthermore, several
driver circuit blocks can be connected together at their first input so that these can be
connected and disconnected at one and the same time.

35
It should be noted that, although specific examples of embodiment and specific
implementations of these have been shown in the above drawings and description, the main
features of the driver circuit according to the present invention can be realized in a different
manner. For example, the current mirrors used in the driver circuit can be realized differently,



connected together for current addition in order to supply the total @gijNee00s
current | Di odecesant which is connected to an emtting diode 225. Th

driver circuit blocks 205 - 220 each supply a fixed driver current |Di ode

5 The circuit arrangenent 200 al so has a reference current block 230 and a
digital trigger block 235. Both bl ocks k230 and 235 have the same nunber of
outputs as there are driver circuit brd8ks 205 - 220. Each out put of the
reference current block 230 is connected to a correspondi ng second i nput

110 (see Fi 2) of a driver cjrcui ck 2 ut of
t he <(1I| gi tal agﬂdr‘?‘gg}\é‘? WIreRtkMiFeE fhat ErSrH‘?gg %épptugisng n(?%arsgeesd\,\écyngﬂt ﬁﬁ?ﬁesa@ﬁp

105 (see Fi Jgncn&@ p@iht Pdata ca be explaced uothertsirogkel@0Ss o 02@(9 to fFﬁlétertB‘F ¥ligage
current bl b Gt jUntedn poirft @Gate.
progrann1n3”$@ eg@%§§&€§f§8ﬁ%”g$ﬁh9@ﬁ§P$§°”¥??ggtﬁ bloc& 235 eecelves at
two inputs the input signal TxD and a current select signal CS that

det gr M nes Qﬁodmébé got@i tha@rthe é,resén)t lrdémnoercamammet adplle]i:ios oP@6 electpRlc €3tat are
to be connected or disconn he .t o e

resul ting fFERTSIENPBIROB S Fefa U P pu Sgé &i® % é %)sdgalro F%?%Era@%ﬁ? cui t
15 bl ocks 2@EmsmisaR0 systemsupplied to the enlttlng di ode 225 for one

transm ssion signal 245. The node of operation of circuit 200 shown in Fig.
3 will now be explained. The several driver <circuit blocks 205 - 220 each
deliver a fixed driver current ID ode of, for exanple, 50 mA. For this
purpose, the reference current block 230 supplies all driver circuit bl ocks
with a fixed 20 reference current O Ref2 of equal magnitude, depending on
the reference current I Refla. Depending on the desired current val ue, the
current select signal CS through the digital trigger block 235 is used to
switch on one, several or all driver circuit blocks 205 - 220 in

accordance with a digital decoding function in the digital trigger block
235. Consequently, a suitable nunber of driver circuit blocks 205 - 220
can be switched on via the current select 25 signal in order to supply to
the emtting diode 225 a driver signal |D odeGesant with a sufficient
magni t ude corresponding to the total of all individual driver currents

| Di ode of the switched-on driver circuit blocks. If there are, for

exanpl e, eight driver circuit blocks then it is possible to set a driver
current | D odeGesant of 50, 100, 150, ... 400 mA. 30 It should be noted
that it is not essential for the reference currents IRef2 for the driver
circuit blocks 205 - 220 to be of equal magnitude provided this is allowed
for with regard to the current select signal CS and the decoding in the
digital trigger block. Furthernore, several driver circuit blocks can be
connected together at their first input so that these can be connected and
di sconnected at one and the sane tinme. 35 It should be noted that, although
speci fic exanpl es of enbodi nent and specific



i mpl ement ati ons of these have been shown in the above drawi ngs and 23 JUN 2006
description, the main features of the driver circuit according. to the
present invention can be realized in a different nmanner. For exanple, the
current mrrors used in the driver circuit can be realized differently, 2 3
JUN 2006 - 10 and the two current mrrors that are used to input the
nmeasured current into the circuit junction point PGate can be repl aced by
other circuit elenments in order to isolate the voltage between the output
of the measurenment transistor MPS and the circuit junction point PGate. 5
It should be noted that the present invention can also be applied for other
el ectronic data transm ssion conponents where current pul ses are used, as
for exanpl LM@A Wi re-bound transm ssion system 2 3 JUN 2006 11 CLAI M5
What is cl& is: 5 1. Driver circuit (100) for delivering a driver
current (I Diode) to an electronic data transm ssion conponent (120) with
the fol | owyng: f eRlkdAs: a switching device (MP1L, MNI) which, in a first
state, connecfs a circuit junction point (PGte) to a supply voltage (Voo)
and di sconnects it froma constant reference current 10 (IRef2) and, in a
second state, disconnects the circuit junction point (PGate) fromthe
suppl y vol tage. i i d drivkOcdrRet CEMS taah eleetfaicedrt® tratanrissivm

(I Ref2); '\%%I'V%gg%gwggoﬂagﬁ%@si t or {l\/PO%I at the input of which the
suppl y vol t ageMPreDe)t (120 Wé{bﬂ]eif@m‘””?ieeat%ﬁ ‘put of which delivers the drjver
current (I Di ogde)icradadie @ont noll) wmgutin ef firsbtblehcormeetd et duicgot REM
circuit junction int_ (PG ; i lst B B8MCP Bz @Int AdersRASLUMENy
resi stor (I\/Pé)p, aé‘{gq? ﬁesﬁ%ﬂlﬁdtgﬂ% W%ﬁa?ﬁé%ﬁ I Y, vol L age 'm((\é@e)i Sondipid 1 ed,
the output of(lRsk] ehd.deld @W@dét%a{’éﬁP%’ﬁcﬁuV‘Fe‘ﬁﬁc ' f”snlc§°,n fhat' has 'a f1xed

rel ationship §oohN@isld (ves) .etcsertts (kobdepnstamdefedaceaneroirephiput of which
is connected to the circuit jungction 1Nt A (P h e opRasdtegsl (e nent
(1si) being I?ﬁ(%@ef‘i?”frﬂ%%crfe?%tari W?@hg?ﬁgn%pﬁoﬁ%ﬁ%ﬁ%te G th @éts(i poghat

i s the inver seppoid tthatutsiit phehielo ANesthe & EHERMdIRoFEnt™ @% C(°P%Jef Jﬁ% :
Driver circui §nkdRQonhdbi@Cs aidasguadivh p@hieP@ate); anber ei n the el ectronic
data t rl?nsn:' SgI\ng?age?c%mgggnr\t\ea(sa'nzno reIsi'gtoraﬁ‘/lI'-l’év.c Ef’i{hgqn;;Jt RAGACH e s&’dp@ﬂﬁ:!t@é@o) .

(Vob) is applied, the output of which delivers a measured current (is1), that has a fixed

relationship to the driver current (loicge), 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 voltage (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



25 3. Driver circuit (100) in accordance with Caim2, in which the 3 JUN 2006
swi tching device (MP1, MN1) <consists aofz an NMOS transistor and a PI\/E;Sj
transi stor, of which one (MP1l) is connected between the circuit junction
point (PGate) and the supply voltage (VDD), and one (MN1) is connected
between the circuit junction point (PGate) and the reference current
(IRe(2), the input signal (TxD) being applied to the gate term nal of both
transistors (MP1, MN1). 30 4. Driver circuit (100) in accordance with Caim
3. in which the switching device (MP1, MNI) receives a digital input

signal (TxD), and in which the first state corresponds to a | ow state of

t he i nput signal (TxD) and the second state to a high state of the input
signal (TxD),, tsrag @E;ysg,r@ttgg M)lamtmmmmemgednmmmqeﬁéhe
circuit junc |on % ISGate and rrenggl 6.\t he supply voltage

(VDD), and tﬁ@UNM)S“Ct"r%?H‘é Ps‘f%?) E(W%ﬁﬁreﬁeé?ncﬁ STEHREETRd between the circuit
junction point (PGate) and the reference current (IRef2). 5. Driver circuit
(100) in accordance i t heykief Meteeeercdicueatt (RBek2) is
5 i nput by alPeYF rcéfﬁ‘f'mtoslr'Sracfgvﬁ?CB Vg'th\lvéel‘alwlérmm rcuit (100) in accordance

wi t h Clsai m S5inpunbwhcwctencoimeet@Miirror (CML) anplifies a pre-reference
current (IRefl) in order to deliver the reference current (IRef2). 10 7.

Driver circuit (100) in accordanc t a1 lif
vol t age- cdht D@Wrefdchd'b(épg)t‘&la'co(%ﬂéf W% Cha| I\%%@Chng?rse\p@nww 1|?/rg$llgf foui t

(100) in acCQFéﬂém&d&chher@I(|mr1mn7ordernoﬂHlVeﬁh? rriergota &L dEHEr ol | ed
nmeasurenent resistor (MPS) is an MOS transistor. 15 20 9. Driver circuit

(100) in accordance vvlth Claim8, in easilidver
currento (1bi Gdieyr ¢irgui (HAMD 7 fﬂcérdé‘f‘cet Wé%’gtflr &Y c‘ﬁﬁ@%ﬂ%%gét‘: ,t%t“‘rﬁ&e1 rsattlro of

the two currenbs)iskeimgs setsidyr.the ratio of the transistor widths of the
two vol t age- controlled resistors (MPO MPS). 10. Driver circuit (100) in

accordance with Claim9, in which the red. curr (L sf —cdntrBikd to
the circuig jQuwet |06¢P"pé1q52ﬁ i0 PESFOER NG a""nﬁv\gy T Fen Vr%npérhr gjrw'gs v})Cl\ql%.c(gl\r/B)

connect ed i Pn&RGieBRnt RBstdd(MAF)iiver MOSteasisto( 100) in accordance with Caim
10, in which the driver current (ID ode) can be set steplessly via the

referelce current (1Ref2), the dri ver eurrent (LBode) iR.tdeReFendvst ate

9. Driver circuit (100) in accordance wit
current (Ioioge) is @ multiple 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 (MPO,

MPS).

10. Driver circuit (100) in accordance with Claim 9, in which the measured current (Is1) is

linked to the circuit junction point (PGate) via two current mirrors (CM2, CM3) connected

in series.

11. Driver circuit (100) in accordance with Claim 10, in which the driver current (IDicde) can be

8]
w

set steplessly via the reference current (Iref2), the driver current (Ibioge) in the second state

being a fixed muiltiple 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

(MPQ) and ground.

13. Driver circuit in accordance with Claim 12, implemented in CMOS technology.



being a fixed nultiple of the reference current (I Ref2). 12. Driver ghrJBN'iZﬂl]ﬁ
(100) in accordance with Cdaim1ll, in wiich the data transm ssion 3
conpaonent (120) is connected between the output of the voltage-controlled
resistor (MPO and ground. 13. Driver circuit in accordance with C aim 12,
i mpl emented in CMD5 technology. '13 Z 3 JUN 2006 14. Driver circuit (2100)
in accordance with Caim13, in which the supply voltage (VDD) is
unregul ated. 15. Crcuit arrangenent, with: 5 several driver circuits (205
- 220) in accordance with Caim1l, the outputs of which, to which the
driver currents (|l D ode)are delivered, are connected together in order to
deliver a total driver current; a reference current setting device (230)
whi ch suppki esvedlclrcdlr (19@rinciceartarice witht Qlagepar at ehicly éfeeswwniyevofegs EVRE) is
(IRef2); and 10 digital trigger device (235) which connects or
di sconnect s %”rg%“iaé? ‘ic nunber of driver circuits (205 - 220) dependi ng on
a desired driver current intensity. 16. Crcuit arrangenent in accordance
with daimd5. in shighthesepaiate reference currents (1R&2) are
identical. 15 20 25 30 , , . .

5 . several driver circuits (205 - 220) in accordance with Claim 1, the outputs of which, to

which the driver currents (IDiege)are delivered, are connected together in orcer to deliver

a total driver current;
. a reference current setting device (230) which supplies all driver circuits with separate

reference currents (Iref2),; and
10 - 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 (irar2) are identical.

20

18]
h

30



