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Description ventlonal laser driver. 
FIG.4 Is a circuit diagram of another example of 

The present Invention relates to a laser driver for the conventional laser driver. 
an optical disk drive. Referring first to Figure 3, In an example of a con-

In a laser driver, it is desirable to ground eitherthe 6 ventlonal laser drive in which only a sink current sup-

.?-' 
anode or the cathode of the laser to suppress surge ply is used, one terminal of a laser 1 is grounded and 
current Moreover, to drive the laser, It Is advisable to the other terminal Is connected to the collector of one 

v connect the laser to the collector of a transistor switch transistor 3A of a differential current switching circuit 
for turning on or off a current to the laser. Convention- 3comprising a pairofNPN transistors 3Aand 38. The 
al laser drivers use either a sink (Inflow) current sup- 10 collector of the other transistor 38 Is grounded. To op-
ply or a source (outflow) current supply. erate the laser driver in an optical disk drive, write 

In a conventional laser driver in which only a sink data signals are alternately applied inversely to the 
current supply Is used, a negative voltage source bases of the transistors 3A and 38. The emitters of 
must be provided in addition to a positive voltage the transistors 3A and 38 are coupled to each other 
source. However, in a conventional laser driver in 16 and connected to a sink current supply 5. The sink 
which only a source current supply is used, the neg- current supply 5 ls in the form of a current mirror circuit 
atlve voltage source is not required, but PNP transts- and receives a constant (sink) current 12 as a function 
tor switches must be used. PNP transistors. are gen- of a (setting) current 11 from a current setting circuit 
erally slow in switching operations and hence mitigate 7. It Is necessary to provide a negative source voltage 
against increasing the switching speed of the laser. 20 -Vee to the sink current supply 5. A negative voltage 

\,....,, 
The present invention is defined In Independent source -Vee must therefore be provided in addition to 

claims 1 and 5. Embodiments are set out In the de- a positive voltage source for driving the laser. 
pendent claims. Referring now to Figure 4, in an example of a con-

In accordance with claim 1 of the present inven- ventlonal laser driver in which only a source current 
tion, there Is now provided a laser driver comprising 25 supply is used, one terminal ofthe laser 1 is grounded 
a source current supply for supplying a constant and the other terminal Is connected to the collector of 
source current la, a sink current supply for supplying one transistor 13A of a differential current switching 
a constant sink current lb, and a switching circuit for circuit 13 comprising a pair of PNP transistors 13A 
selectively forming, in response to an input signal, and 138. The collector of the other transistor 138 is 
either of a current path through which the constant 30 grounded. To operate the laser driver In an optical disk 
source current la from said source current supply drive, write data signals are alternately applied in-
flows into said laser and a current path through which versely to the bases of the transistors 13A and 138. 
at least a part of said constant source current la from The emitters of the transistors 13A and 138 are con-
said source current supply flows into said sink current nected to each other and to a source current supply 
supply. 35 15. The source current supply 15 in· the form of a cur-

This advantageously permits higher speed rent mirror circuit and provides a constant (source) 
switching of the laser without requiring two "voltage current 14 as a function of a setting current 13 from a 
sources. current setting circuit 17. A negative voltage source -

In a preferred embodiment of the present lnven- Vee is not needed, but PNP transistors must be used 
tion, there Is provided both a source current supply 40 as switching elements. However, PNP transistors are 

"-~/ and a sink current supply and a switching means for generally slow In switching operations thereby limit-
selectively forming either a current path through ing the switching speed of the laser. 
which a constant source current from the source cur- Referring now to Figure 1 in a laser driver of the 
rent supply flows into a laser to turn the laser on or a present invention, a sink current supply 20 is provided 
current path through which at least a part of the con- 45 by a current mirror circuit comprising NPN transistors 
stant source current from the source current supply 21A, 218, and 21 C and resistances 22A, 228, and 
flows Into the sink current supply to turn the laser off 22C. Settlngcurrentlc1 flows lntotransistor21A. The 
wherein the switching means comprises NPN transls- base and collector of transistor 21A, the base of tran-
tors to avoid the need for a negative voltage source. sistor 218, and the base of transistor 21 C are con-

A preferred embodiment of the present Invention 60 nected to one another. Thus, the collector voltage of 
will now be described with reference to the accompa- transistor 21A Is applied to the base of transistor 218 
nying drawings in which: and the base of transistor 21C. The emitters of tran-

FIG.1 is a circuit diagram of a laser driver in ac- sistors 21A, 218, and 21C are grounded through re-
cordance with the present invention. slstances 22A, 228, and 22C, respectively. In opera-

FIG.2 Is a timing diagram indicating current slg- 5S tion, the currents flowing through transistors 218 and 
nals In each part of the laser driver of. the present in- 21C are determined by the setting current lc1. The 
vention. current flowing through transistor 218 is a sink cur-

FIG.3 is a circuit diagram of an example of a con- rent lb flowing from the sink current supply. The cur-
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rentflowlng through transis~r 21C Is the setting cur- 50 turns off. 

rent lc2 flowing from a source current supply 30. Thus one terminal of the laser 50 is grounded and 

The source current supply 30 is provided by a cur- transistor 418, ading as the switch is conneded to 

rent mirror circuit comprising PNP transistors 31Aand the laser 50 In a collector follower arrangement 

318 and resistances 32A and 328. Thus, respedlve 5 Therefore transistor 418 can be an NPN transistor 

bases of transistors 31A and 318 are supplied with with a high switching speed. Therefore the circuit ad-
........ 

setting current lc2 from the sink current supply 20. vantageously permits high-speed switching opera-
\.._.; The respedive emitters of transistors 31A and 318 tlons in typically several nanoseconds. Further, the 

are connected to a positive voltage source +Vee laser driver can operate without the need of any neg-

through resistances 32A and 328. In use, the setting 10 atlve voltage source. 

current lc2 determines a source current la flowing In the embodiment of the present Invention here-

through transistor 31A. lnbefore described, the source current ta is equal to 

The source current ta from the source current that of the sink current lb. However, this is not always 

supply 30 Is separated Into two paths. One path is necessary. It wlll be appreciated thet part of the 

conneded to a differential switching clrcult40 and the 15 source current la can pass to the sink current supply 

other path la conneded to a laser 50 through a diode to decrease the current flowing into the laser for 

52 for preventing a back current The current flowing switching the laser. In the embodiment of the present 

from the source current supply 30 into the switching Invention herelnbefore described, circuits are so con-

circuit 40 and the current flowing from the source cur- struded that the setting current lc2 to the sink current 

rent supply 30 into the laser 50 will hereinafter be re- 20 supply 20 controls the source current la from the 

ferred to as switching current lsb and laser current II, source current supply 30 and the source current is 
-.,._..., respedlvely. The switching circuit 40 Includes a pair equal to the sink current lb. However, it will be appre-

of NPN transistors 41A and 418. A write data signal elated that other circuits can be conatruded to main-

Sd Is applied to the base of the transistor 41A, and an tain the source current la equal to the sink current lb. 

Inverted write data signal Sd is applied to the base of 25 It will be appreciated also that the sink current supply 

the transistor 418. The collector of transistor 418 is 20 and the source current supply 30 may be formed 

conneded to the source current supply 30 and the In a circuit other than a current mirror. It will be appre-

laser 50, the collector of transistor 41A Is conneded elated also that the switching means may be of a non-

to a positive voltage source +Vee. Thus, when tran- differential type. It will be appreciated that the pre• 

sistor41A is on, a ~tchlng current Isa flows into the 30 ent Invention can be applied to devices otherthan opt-

transistor 41A. When transistor 418 Is on, the switch- lcal disk drives such as, for example, optical commu-

Ing current lsb flows into transistor 41 B. The emitters nicatlon apparatus, laser printers and the like. 

of transistors 41A and 418 are coupled to each other It will now be appreciated that the present inven-

and connected to the sink current supply 20. The sink tion permits higher speed switching of the laser with-

current supply 20 and the source current supply 30 35 out requiring two voltage sources. 

are configured In such a manner that the source cur-
rent la and the sink current lb are the same. 

Referring now to Figure 2, In operation, the set- Claims 
ting current lc1 from a current setting circuit 22 deter-
mines a sink current lb of the sink current supply 20 40 1. A laser driver comprising a source current supply 

\ ~_--. .: and a setting current lc2 for the source current supply (30) for supplying a constant source current ta, a 

30 and the setting current lc2 determines the source sink current supply (20) for supplying a constant 

current la of the source current supply 30. As descrl- sink current lb, and a switching circuit (40) for se-

bed above, the source current la and the sink current ledively forming, In response to an Input signal, 

lb are the same. The write data signal Sd and Its in- 45 either of a current path through which the con-

version Sd are applied to the bases of the transistors stant source current la from the source current 

41A and 418, respedlvely. Thus, when the transia- supply (30) flows into a laser (50) conneded to 

tors 41A and 418 are turned on and off, respedlvely, the laser driver and a current path through which 

the switching current Isa flowing through transistor at least a part of the constant source current ta 

41A becomes sink current lb. The switching current 50 from the source current supply (30) flows into the 

lsb flowing Into transistor 41 B becomes zero. A laser sink current supply (20). 

current II therefore becomes source current la and the 
laser 50 turns on. When the transistors 41A and 418 2. The laser driver as claimed In claim 1 wherein the 

are turned off and on, respectively, switching current constant source current ta and the constant sink 

Isa flowing intotranaistor41Abecomeszero. Switch- 55 current lb are equal to each other and the switch-

ing current lsb flowing through transistor 418 be- Ing circuit (40) Is conatruded In such a manner 

comes sink current lb, that la, source current la. The that either a current path through which all of the 

laser current II therefore becomes zero and the laser . constant current la from the source current sup-
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rentflowing through transistor 21C is the setting cur­
rent lc2 flowing from a source current supply 3~. 

The source current supply 30 is provided by a cur­
rent mirror circuit comprising PNP transistors 31Aand 
318 and resistances 32A and 328. Thus, respective 5 

bases Of transistors 31A and 318 are supplied with 
setting current lc2 from the sink current supply 20. 
The respective emitters -Of transistors 31A and 318 
are connected to a positive voltage source +Vee 
through resistances 32A and 328. In use, the setting 10 

current lc2 determines a source current la flowing 
through transistor 31A. 

The source current la from the source current 
supply 30 Is separated Into two paths. One path Is 
connected to a differential switching circuit40 and the 15 

other path is connected to a laser 50 through a diode 
52 for preventing a back current The current flowing 
from the source current supply 30 into the switching 
circuit 40 and the currentflowing from the source cur-
rent supply 30 into the laser 50 will hereinafter be re- 20 

ferred to as switching current lsb and laser current II, 
respectively. The switching circuit 40 includes a pair 
of NPN transistors 41A and 418. A write data signal 
Sd is applied to the base of the transistor 41A, and an 
inverted write data signal Sd is applied to the base of 25 

the transistor 418. The collector of transistor 418 Is 
connected to the source current supply 30 and the 
laser 50, the collector of transistor 41A Is connected 
to a positive voltage source +Vee. Thus, when tran- . 
sistor 41A is on, a switching current Isa flows into the so 
transistor 41A. When transistor 418 is on, the switch-
ing current lsb flows Into transistor 418 •. The emitters 
of transistors 41Aand 418 are coupled to each other 
and connected to the sink current supply 20. The sink 
current supply 20 and the source current supply 30 36 

are configured in such a manner that the source cur-
rent la and the sink current lb are ~he same. 

Referring now to Figure 2, in operation, the set­
ting current lc1 from a current setting circuit 22 deter-
mines a sink current lb of the sink current supply 20 40 

and a setting current lc2 for the source current supply 
30 and the setting current lc2 determines the source 
current la of the source current supply 30. As descri-
bed above, the source current la and the sink current 
lb are the same. The write data signal Sd and its In- 45 

version Sd are applied to the bases of the transistors 
41A and 418, respectively. Thus, when the transis-
tors 41Aand 418 are turned on and off, respectively, 
the switching current Isa flowing through transistor 
41A becomes sink current lb. The switching current so 
lsb flowing into transistor 418 becomes zero. A laser 
current II therefore becomes source current la and the 
laser 50 turns on. When the translsto~ 41Aand 418 
are turned off and on, respectively, switching current 
Isa flowing Into transistor 41A becomes zero. Switch- 55 

Ing current lsb flowing through transistor 418 be­
comes sink current lb, that Is, source current la. The 
laser current II therefore becomes zero and the laser 
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50 turns off. 
Thus one terminal of the laser 50 is grounded and 

transistor 418, acting as the switch_ ls connected to 
the laser 50 In a collector follower arrangement. 
Therefore transistor 418 can be an NPN transistor 
with a high switching speed. Therefore the circuit ad­
vantageously permits high-speed switching opera­
tions in typically several nanoseconds. Further, the 
laser driver can operate without the need of any neg­
ative voltage source. 

In the embodiment of the present invention here­
lnbefore described, the source current la is equal to 
that of the sink current lb. However, this Is not always 
necessary. It will be appreciated that part of the 
source current la can pass to the sink current supply 
to decrease the current flowing Into the laser for 
switching the laser. In the embodiment of the present 
Invention herelnbefore described, circuits are so con­
structed that the setting current lc2 to the sink current 
supply 20 controls the source current la from the 
source current supply 30 and the source current is 
equal to the sink current lb. However, it will be appre­
ciated that other circuits can be constructed to main­
tain the source current la equal to the sink current lb. 
It will be appreciated also that the sink current supply 
20 and the source current supply 30 may be formed 
in a circuit other than a currentmirror. ltwill be appre­
ciated also that the switching means may be of a non­
differential type. It will be appreciated that the pres­
ent invention can be applied to devices other than opt­
ical disk drives such as, for example, optical commu­
nication apparatus, laser printers and the like. 

It will now be appreciated that the present inven­
tion permits higher speed switching of the laser with­
out requiring two voltage sources. 

Cl alms 

1. A laser driver comprising a source current supply 
(30) for supplying a constant source current la, a 
sink current supply (20) foi' supplying a constant 
sink current lb, and a switching circuit (40) for se­
lectively forming, in response to an input signal, 
either of a current path through which the con­
stant s0urce current la from the source current 
supply (30) flows into a laser (50) connected to 
the laser.driver and a current path through which 
at least a part of the constant source current la 
from the source current supply (30) flows Into the 
sink current supply (20). 

2. The laser driver as claimed In claim 1 wherein the 
constant source current la and the constant sink 
current lb are equal ID each other and the switch­
ing circuit (40) Is constructed in such a manner 
that either a current path through which all of the 
constant current la from the source current sup. 



. ---·---·-··--------

5 EP 0 495 578 B1 6 11111111 1111111111111111111111 
* C L M S · * 

.. 

ply (30) flows Into the laser (50) or a current path 3. Lasertrelber nach Anspruch 1 oder 2, wobel die 
through which all of the constant current la from VerknQpfungsschaltung (40) eine dlfferentlelle 
the source current supply (30) flows Into the sink Verknupfungsschaltung 1st, die ein NPN-Transl-
current supply (20) is selectively formed storpaar, das in einer Differenzverstirkeranord-

5 nung verbunden 1st, aufwelst. 
3. The laser driver as claimed in clalm 1 or claim 2 

wherein the switching circuit (40) Is a differential 4. Lasertrelber nach irgendeinem dervorhergehen-
switching circuit having a pair of NPN transistors den Anspriiche, wobel sowohl die Stromquellen-
connected In a long-tall pair configuration. versorgung (30) als such die Stromsenkenver-

10 sorgung (20) eine Stromspiegelschaltung umfas-
4. The laser driver as claimed In any one of the pre- sen. 

ceding claims wherein both the source current 
supply (30) and the sink current supply (20) com- 5. Optisches Plattenlaufwerk mit elnem Laser (50) 
prise a current mirror circuit. zum Ausstrahlen eines Laserstrahls auf elne op-

15 tlsche Platte, einer Stromquellenversorgung (30) 
5. An optical disk drive comprising a laser (50) for ir- zum Elnspeisen eines Konstantstroms la, elner 

radiating a laser beam onto an optical disk, a Stromsenkenversorgung (20) zum Empfangen 
source current supply (30) for supplying a con- eines Konstantstroms lb und einer Verknup-
stant current la, a sink current supply (20) for re- fungsschaltung (40) zum selektlven Biiden, in 
ceiving a constant current lb, and a switch circuit 20 Reaktlon auf eln Schreibsignal, entweder ein8S 
(40) for selectively forming in response to a write Strompfades, durch welchen eln Kons1antstrom 
signal either a current path through which a con- la von der Stromquellenversorgung (30) haupt-
stant current la from the source current supply slchllch In den Laser (50) flieBt, oder ein8S 
(30) mainly flows Into the laser.(50) or a current Strompfades, durch welchen mindestens der 
path through wh lch the constant current la from 25 Kons1antstrom la von der Stromquellenversor-
the source current supply (30) mainly flows into gung (30) hauptslchllch in die Stromsenkenver-
the sink current supply (20). sorgung (20) flleBt. 

Patentanspriiche so Revendlcatlons 

1. Lasertrelber, mlt einer Stromquellenversorgung 1. Disposltlf de commande d'un laser comprenant 
(30) zum Einspeisen eines Konstantquellen- une alimentatlon g8n6ratrice de courant (30) 
stroms la, elner Stromsenkenversorgung (20) pour d61ivrer un courant de source constant la, 
zum Einspelsen eln8S Konstantsenkenstroms lb 35 une allmentatlon ritceptrice de courant (20) pour 
und einer VerknOpfungsschaltung (40) zum se- recevoir un courant de r6ception cons1ant lb et un 
lektiven Biiden, in Reaktion auf ein Elngangssi- circuit de commutation (40) pour former s61ecti-
gnal, entweder eines Strompfades, durch wel- vement en ritponse l un signal d'entrite solt un 
chen der Konstantquellenstrom la von der Strom- trajet de courant l travers lequel le courant de 
quellenversorgung (30) In elnen Laser (50), der 40 source constant la provenant de l'alimentation 

~, ,.i 

mlt dem Lasertrelber verbunden ist, flieBt, oder g6n6ratrlce de courant (30) clrcule dans un laser ~:!-" 

elnes Strompfad8S, durch welchen rnindestens (50) reJl6 au disposltlf de commande du laser, soit 
ein Tell d8S Konstantquellenstroms la von der un trajet de courantl travers lequel au moins une 
Stromquellenversorgung (30) in die Stromsen- partle du courant. de source constant la prove-
kenversorgung (20) flieBt 46. nant de l'alimentatlon g6n6ratrlce de courant (30) 

clrcule dans l'alimentation ritceptrice de courant 
2. Lasertrelber nach Anspruch 1, wobei der Kon- (20). 

stantquellenstrom la und der Konstantsenken-
strom lb unterelnander gleich sind und die Ver- 2. Dlsposltlf de commande d'un laser selon la re-
knupfungsschaltung (40) In elnerderartigen Wei- 60 vendlcation 1, dans lequel le courant de source 
se gebaut ist, daB entweder ein Strompfad, durch constant la et le courant r6cepteur constant lb 
welchen der gesamte Konstantstrom la von der sont 6gaux l'un l l'autre et le circuit de commu-
Stromquellenversorgung (30) in den Laser (50) tation (40) est constrult de manlt\re telle que soit 
flleBt, oder ein Strompfad, durch welchen der ge- un trajet de courant par l'lnterm6dlalre duquel la 
samte Konstantstrom la von der Stromquellen- 55 totalit6 du courant constant la provenant de l'ali-
versorgung (30) in die Stromsenkenversoivung mentatlon g6n6ratrice de courant (30) circule 
(20) flleBt, selektiv geblldet wlrd. dans le laser (50), soit un trajet de courant par l'ln-

term6dlaire duquel la totallt6 du courant constant 
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la provenant de l'alimentation g6n6ratrlce de 
courant (30) clrcule dans l'allmentatlon r6ceptrl­
ce de courant (20). 

3. Dlsposltif de commande d'un laser selon la re- 5 

vendlcatlon 1 ou la revendlcation 2, dans lequel 
le circuit de commutation (40) est un circuit de 

\..J commutation diff6rentiel ayant une paire de tran­
sistors NPN rell6e en une configuration de paire 
diff6rentielle. 10 

4. Dlsposltlf de commande d'un laser selon l'une 
quelconque des revendlcations pr6c6dentes, 
dans lequel l'allmentatlon g6n6ratrlce de courant 
(30) et l'alimentation rllceptrlce de courant (20) 15 

comprennent un circuit l mirolr de courant 

5. Unitit de disque optlque comprenant un laser (50) 
pour 6mettre un faisceau laser sur un dlsque op-
tique, une alimentatlon g6n6ratrlce de courant 20 

(30) pour d61ivrer un courant constant la, une all­
mentatlon r6ceptrlce de courant (20) pour rece-
volr un courant constant lb et un circuit de 
commutation (40) pour former slllectlvement en 
rllponse i un signal d'6crlture soit un trajet de 25 

courant par l'lntermlldiaire duquel un courant 
constant Is provenant de l'allmentation g6n6ratrl-
ce de courant (30) clrcule principalement dans le 
laser (50), soit un trajet de courant par l'lnterm6-
diaire duquel le courant constant la provenant de 30 

l'allmentatlon gllnllratrlce de courant (30) clrcule 
princlpalement dans l'allmentatlon r6ceptrlce de 
courant (20). 
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