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A source driver 1 according to the present invention is 
comprised of a bias circuit 3 and an output circuit 2. In the 
output circuit 2, a differential unit 21 ampli?es the difference 
between two input signals received through input terminals 
IN1 and IN2. An output unit 22 made up of the transistors 
Q5, Q8, and Q9, and a capacitor C, receives a signal from 
the differential unit 21, ampli?es it, outputting it to a liquid 
crystal display (not shown) via a variable-resistance unit 25 
with analog switches S1 and S2. A selection circuit 26 
causes each of the analog switchs S1 and S2 to be activated 
or deactivated. A bias current circuit 23 changes a current 
?owing through a differential ampli?cation circuit made up 
of the transistors Q1 to Q4. Abias current changing circuit 
24 changes a bias current ?owing through a circuit made up 
of a transistor Q5 and a capacitor C. Abias circuit 3 receives 
an external voltage V, exerting a control of the bias current 
?owing through respective bias current changing circuits 23 
and 24. A bias voltage selection circuit 32 changes a bias 
voltage output from the bias unit 31, and then sends it to the 
bias current changing circuits 23 and 24. 
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DISPLAY DRIVING APPARATUS HAVING 
VARIABLE DRIVING ABILITY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a display driving 
apparatus, and particularly to a display driving apparatus 
having a variable driving ability. 

[0003] 2. Related Art 

[0004] FIG. 1 shoWs a general con?guration of the con 
ventional liquid crystal driving apparatus. As shoWn in FIG. 
1, the conventional liquid crystal driving apparatus has a 
liquid crystal display 11, a source driver 12 made up of 
several drive units 121 to 12m, each driving corresponding 
source electrodes in the liquid crystal display 11; and a gate 
driver 13 made up of several drive units 131 to 13m, each 
driving units 131 to 13n driving gate electrodes in the liquid 
crystal display 11. 

[0005] When a drive current is applied to the liquid crystal 
display 11 from one of the drive units 121 to 12m, While also 
applying a drive voltage from one of the drive units 131 to 
13m, a corresponding pixel on the intersection of the applied 
drive current and the applied drive voltage Will be activated. 

[0006] FIG. 2 shoWs an equivalent circuit to the liquid 
crystal display 11, as an example. As shoWn in FIG. 2, the 
equivalent circuit is comprised of resistors R and capacitors 
C. Note that inductors (not shoWn) are also included in the 
liquid crystal display 11 in FIG. 2. AroW of the liquid crystal 
display 11 is driven by a ampli?er 14 prepared in the end of 
a source driver 12. 

[0007] HoWever, in the structure described earlier there 
are the folloWing problems: The larger the liquid crystal 
display 11 becomes, the heavier its load becomes. In addi 
tion, the load of the liquid crystal display 11 may be uneven 
due to an error in its manufacturing process. A ringing noise 
may occur on the line of the liquid crystal display due to the 
negative characteristic of the ampli?er 14 (e.g., caused by 
the feed back loop in the ampli?er’s structure) and the 
structure of the equivalent circuit shoWn in FIG. 2. This 
possible ringing noise can not be prevented as long as the 
driving performance of the ampli?er 14 is ?xed and not 
?exibly changed in accordance With its error. Furthermore, 
When the liquid crystal display has a loW amount of load to 
the drive performance of the ampli?er 14, an overshoot and 
undershoot noises may appear on the line driven by the 
ampli?er 14. The ringing, overshoot, and undershoot noises 
cause an image degradation on the liquid crystal display. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, an objection of the present invention 
is to provide a display driving apparatus and a display 
system Which Will effectively prevent the possible image 
degradation from occurring. 

[0009] According to an aspect of the present invention, a 
display driving apparatus is provided, comprising: variable 
resistor means through Which a current is supplied for a data 
line of a display; and a selection means for selecting a 
resistance of the variable-resistor means. As an example, the 
variable-resistor means can be realiZed using analog 
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sWitches S1 and S2 shoWn in FIG. 3, While the selection 
means can be realiZed by a selection circuit shoWn in the 
same. 

[0010] According to another aspect of the present inven 
tion, the display driving apparatus further comprises current 
changing means for changing the aforementioned current. 
The current changing means can be realiZed With the com 
bination of circuits 21 to 24, and a bias circuit 3 shoWn in 
FIG. 3. 

[0011] According to yet another aspect of the present 
invention, a display system is provided, comprising: display 
means, comprised of a plurality of scanning lines and data 
lines, and a plurality of pixel cells(transistors) placed on the 
intersections of the plurality of scanning lines and the 
plurality of data lines, for displaying an image; data line 
driving means comprised of a plurality of source drivers, 
each driving each corresponding data line in the display 
means, Wherein each source driver comprises variable 
resistor means through Which a current is supplied for each 
data line in the display means, and a selection means 
selecting a resistance of the variable-resistor means; and 
scanning line driving means for driving each scanning line 
in the display means. An example structure of the display 
system is shoWn in FIG. 9. Wherein, the display means 
corresponds to a display panel 1100; the data line driving 
means corresponds to the combination of a source driver 
1200 and a port-A 1700; and the scanning line driving means 
corresponds to the combination of a gate driver 1300, an 
AND gate 1500, and a port-B 1600. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] Other features and advantages of the invention Will 
be made more apparent through the detailed description 
hereafter, especially When taken in conjunction With the 
accompanying draWings, Wherein: 
[0013] FIG. 1 shoWs the con?guration of a liquid crystal 
display panel and its drivers; 
[0014] FIG. 2 shoWs an equivalent circuit to a liquid 
crystal display panel driven by a source driver; 

[0015] FIG. 3 shoWs an example circuit of a liquid crystal 
display driving circuit according to an aspect of the present 
invention; 
[0016] FIG. 4 shoWs a layout of a bias current-variable 
circuit 23; 

[0017] FIG. 5 shoWs a layout of bias current-variable 
circuits 23 and 24; 

[0018] FIG. 6 is a function table shoWing the function of 
a bias selection circuit; 

[0019] FIGS. 7A and 7B shoW Wave forms output from an 
output circuit 2 for a heavy load and a light load, respec 
tively; 
[0020] FIG. 8 is a function table shoWing the operation of 
variable resistors 25 and a selection circuit 26; and 

[0021] FIG. 9 shoW the circuit con?guration of a display 
system according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] A liquid crystal display of a ?rst embodiment 
according to the present invention Will be described beloW 
in detail With reference to the draWings. 
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[0023] FIG. 3 shows a circuit of the ?rst embodiment; 
speci?cally, an example con?guration of the source driver 
driving the source electrodes of the liquid crystal display. 

[0024] As shoWn in FIG. 3, a source driver 1 is comprised 
of: an output circuit 2 driving the source electrodes of the 
liquid crystal display from its output terminal OUT; and a 
bias circuit 3 providing a bias current for the output circuit 
2. 

[0025] The output circuit 2 is made up of ?eld effect 
transistors Q1 to Q4, Q6 and Q7. OtherWise, from a func 
tional vieWpoint, it is comprised of: a differential unit 21 
amplifying a difference betWeen tWo input signals received 
from input terminals IN1 and IN2; an output unit 22 made 
up of transistors Q5, Q8, and Q9, and a capacitor C, 
receiving the ampli?ed differential signal from the differen 
tial unit 21 and then driving a liquid crystal display(not 
shoWn); a variable-resistance unit 25, connected to the 
output unit 22, and also made up of analog sWitches S1 and 
S2 connected to each other in a parallel manner; and a 
selection circuit 26 causing each of the analog sWitches S1 
and S2 of a variable-resistance unit 25 to be activated or 
deactivated. The differential unit 21 and the output unit 22 
Work in combination as an ampli?er. In the differential unit 
21, a bias current circuit 23, comprised of the transistors Q6 
and Q7, plays a role of changing a bias current Which ?oWs 
through a differential ampli?cation circuit made up of the 
transistors Q1 to Q4. In the output unit 22, a bias current 
changing circuit 24 comprised of transistors Q8 and Q9 
changes a bias current ?oWing through a circuit made up of 
a transistor Q5 and a capacitor C. 

[0026] Abias circuit 3 is comprised of: a bias unit 31 made 
up of transistors Q10 to Q14, receiving an external voltage 
V and exerting a control of a bias current ?oWing through a 
bias voltage selection circuit 32; and the bias voltage selec 
tion circuit 32, made up of transistors Q15 to Q18, Which is 
also connected to the output side of the bias unit 31, 
changing a bias voltage output from bias unit 31, and then 
sending it to the bias current changing circuits 23 and 24. 

[0027] Next, the operation of the source driver 1, struc 
tured in the same Way as mentioned earlier Will be described 
beloW. In the bias circuit 3 generating a bias current Which 
?oWs through the output circuit 2, When an external voltage 
is applied to the voltage terminal V of the transistor Q10 in 
the bias unit 31, all the transistors Q10 to Q12 are activated, 
causing a current i1 to How through the transistors Q10 to 
Q12. At this time, a current i2, determined by both the 
voltage (VDD-V2) betWeen the source and the drain of the 
transistor Q13, and the gate voltage V1, ?oWs through the 
transistors Q13 and Q14. The voltage V2 is applied to the 
gates of bias current-variable circuits 23 and 24 in an output 
circuit 2, via the bias selection unit 32. 

[0028] Voltages are applied via control terminals C1 and 
C2 to the gates of the respective transistors Q15 and Q16. 
When a “H” (High) level voltage is applied to the gate of the 
transistor Q15, via the control terminal C1, the transistor 
Q15 is activated. An inverted signal to the “H” level voltage 
is then sent to the gate of a transistor Q17 via an inverter IC1, 
causing the transistor Q17 to be deactivated. Accordingly, 
the voltage V2 in the bias unit 31 is applied to the gates of 
the respective transistors Q6 and Q8 in the output circuit 2, 
causing the transistors to be activated. 

[0029] Application of a “H” level voltage to the gate of the 
transistor Q16, via the control terminal C2 causes the 
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transistor to be activated. In this case, the inverted signal to 
the “H” level voltage is sent to the gate of the transistor Q18, 
causing the transistor to be deactivated. A “H” level voltage 
sent from the transistor Q13 in the bias unit 31 is applied to 
the gates of the transistors Q7 and Q9 in the output circuit 
2, causing the transistors Q7 and Q9 to be activated. 

[0030] The bias current-variable circuit 23 changing a bias 
current, Which ?oWs through a differential ampli?cation 
circuit of the differential unit 21 in the output circuit 2, gives 
Weight to the bias current so that an on-current ?oWing 
through the transistor Q6 is controlled to be (2*i) for an 
on-current i of the transistor Q7. Note that the transistor Q6 
can also be con?gured With tWo transistors Q6A and Q6B 
being connected to each other in a parallel manner, each 
having the identical on-current i, as shoWn in FIGS. 4 and 
5. FIG. 4 shoWs a LSI con?guration of the transistors Q6 
and Q7 forming the bias current-variable circuit 23. They are 
fabricated in a smaller area by sharing a S(Source) or a 
D(Drain) diffused layer. FIG. 5 shoWs the con?guration of 
the transistors Q6 to Q9 forming the bias current-variable 
circuits 23 and 24, fabricated on a LSI. They are also 
fabricated in a smaller area by sharing a S(source) or the 
D(Drain) diffused layer. 
[0031] Referring back to FIG. 3, When a “H” level voltage 
is applied on the control terminal C2 in the bias circuit 3, the 
transistor Q7 is activated, causing a bias current to be 
supplied for the differential ampli?cation circuit of a differ 
ential unit 21. On the other hand, When the “H” level voltage 
is applied to the control terminal C1, the transistor Q6 is 
activated, causing a bias current 2 *i to be supplied for the 
differential ampli?cation circuit in the differential unit 21. 
Furthermore, When the “H” level voltage is applied to both 
the control terminals C and C2, both the transistors Q6 and 
Q7 are activated, causing a bias current 3 *i to be supplied 
for the differential ampli?cation circuit in the differential 
unit 21. 

[0032] In the manner described earlier, the bias current 
variable circuit 23 can change a bias current Which ?oWs 
through the differential ampli?cation circuit (Q2 and Q4) in 
the differential unit 21. 

[0033] The bias current-variable circuit 24 of the output 
unit 21 in the output circuit 2 operates in the same manner 
as the bias current-variable circuit 23 does. Speci?cally, 
When a “H” level voltage is applied to the control terminal 
C2 in the bias circuit 3, the transistor Q9 is activated, 
causing a bias current i to be supplied for the output unit 22. 
Conversely, When the “H” level voltage is applied to the 
control terminal C1, the transistor Q8 is activated, causing a 
bias current 2 *i to be supplied for the output unit 22. 
Furthermore, When the “H” level voltages are applied to the 
respective control terminals C1 and C2, both the transistors 
Q8 and Q9 Will be activated, causing a bias current 3 *i to 
be supplied for the output unit 22. 

[0034] FIG. 6 is a function table shoWing the relation 
betWeen the combination of the voltages applied to the 
respective control terminals C1 and C2, and the sum of the 
output currents ?oWing through the transistors Q6 and Q 7 
in the bias current-variable circuit 23, and also betWeen the 
former and the sum of the output currents ?oWing through 
the transistors Q8 and Q9 in the bias current-variable circuit 
24. Note that a “1” in the columns of C1 and C2 stands for 
an applied “H” (High) level voltage, While a “0” stands for 
an applied “L”(LoW) level voltage. 
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[0035] Next, FIGS. 7A and 7B show the Wave forms 
output from the output circuit 2, corresponding to the 
different bias currents i and 3 *i. Speci?cally, FIG. 7A 
shoWs the output Wave form for a heavy load of a liquid 
crystal device (not shoWn) subsequently connected to the 
output circuit 2. Conversely, FIG. 7B shoWs the output Wave 
form for a light load of the liquid crystal device. 

[0036] As shoWn in FIGS. 7A and 7B, When the bias 
current of the output circuit 2 is large, regardless of an 
amount of the load of the liquid crystal display device, a 
target voltage is instantly reached (Which is shoWn by a 
broken line). Therefore, even though a ringing noise or a 
overshoot noise occurs on the output Wave form, the target 
voltage is instantly reached, enabling for successful display 
of an image on the liquid crystal device. 

[0037] As described earlier, even though the amount of the 
load of a liquid crystal device connected to corresponding 
output circuit 2 varies Widely, a changing of the bias currents 
?oWing through the respective differential unit 21 and the 
output unit 22 in the output circuit 2, in accordance With the 
load amount of a liquid crystal device connected to the 
output unit 22, alloWs for the adapted provision of a cor 
rected output current to the load. Therefore, a possible 
malfunction in a liquid crystal display due to a variance of 
the load is prevented. 

[0038] Note that the bias current-variable circuit 24 chang 
ing the bias current of the output unit 22 in the output circuit 
2 is prepared in this embodiment. Alternatively, a constant 
bias current can be also directly supplied to the output unit 
22. 

[0039] Furthermore, another structure for sending a bias 
current to the output circuit 2 can be made in such a Way that 
changing the voltage of the voltage terminal V in the bias 
unit 31 of the bias circuit 3 also causes change in the output 
current of the transistor Q13, and the resulting output current 
is then sent to the differential unit 21 and the output unit 22 
in the output circuit 2, as a bias current. 

[0040] Next, as shoWn in FIG. 3, a variable resistance unit 
25 comprised of analog sWitches S1 and S2 connected to 
each other in a parallel manner is prepared in the output side 
of the output unit 22. The output of the variable resistance 
unit 25 Will be connected to a source electrode of the liquid 
crystal display. 

[0041] In addition, a selection circuit 26 is prepared to 
control the analog sWitches S1 and S2, activating or deac 
tivating each of them. The selection circuit 26 is controlled 
through control terminals C3 and C4, and a strobe terminal 
STB. The strobe terminal STB plays a role of determining 
the time period of activating the analog sWitches S1 and S2. 

[0042] The function of the analog sWitches S1 and S2 is to 
adjust a drive capability in the output unit 22 for the liquid 
crystal display. The analog sWitches S1 and S2 have their 
oWn respective resistances composed of several number 
KQ. They give Weight to the currents ?oWing through them 
to route to the subsequent liquid crystal display, Where they 
are activated. Speci?cally, as shoWn in FIG. 8, We assume 
that an on-resistance of the analog sWitch S3 in an on-state 
is 2R, While an on-resistance of the analog sWitch S4 is a half 
of 2R, namely, R. The synthesiZed resistance of the sWitches 
S1 and S2 is dependent upon Whether or not they are 
activated. FIG. 8 shoWs the synthesiZed resistance of S1 and 
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S2. Three resistances: R, 2R, and 2/3R are available When 
either the sWitch S1 or the sWitch S2 is activated. In FIG. 8, 
“1” denotes that the analog sWitch S1 is activated, While “0” 
denotes a deactivated state. When the analog sWitches S1 
and S2 in the variable resistance unit 25 are both in the 
deactivated state, the synthesiZed resistance Will equal in?n 
ity. When just the analog sWitch S2 is activated, the on 
resistance Will be the value of R. When just the analog 
sWitch S1 is activated, the on-resistance Will be the value of 
2R. Furthermore, When both the analog sWitches S1 and S2 
are activated, the on-resistance Will be the value of 2/3R. 

[0043] Note that the analog sWitch S1 can be con?gured 
by tWo analog sWitches (S1A and S1B, not shoWn) con 
nected to each other in series, each having the identical 
resistance. 

[0044] As described earlier, the use of the analog sWitches 
S1 and S2 With their respective resistances connected to 
each other in a parallel manner to the output unit 22, enables 
for successful adjustment of the drive capability of the 
output unit 22 to the liquid crystal display. 

[0045] Speci?cally, if a ringing noise is expected to occur 
on the output Wave form of the output unit 22 due to a small 
amount of the liquid crystal display’s load, either the analog 
sWitch S1 or the analog sWitch S2 needs to be activated, With 
the help of the selection circuit 26 With the voltages applied 
to its control terminals C4 and C3, resulting in the synthe 
siZed on-resistance of the variable-resistance unit 25 to be 
the value of 2R or R. Thus, the drive output of the output unit 
22, controlled by the large on-resistance of the variable 
resistance 25, Will then be sent to the liquid crystal display, 
enabling for clear display. 

[0046] If the pulse rise/fall time in the output Wave form 
of the output unit 22 is expected to be late, the analog 
sWitches S1 and S2 need to be activated With the help of the 
selection circuit 26 With voltages applied to its control 
terminals C4 and C3, causing the synthesiZed on-resistance 
of the variable-resistance unit 25 to be the value of 2/3R. 
Thus, the drive capability of the output unit 22 is controlled 
through the on-resistance of the variable-resistance unit 25, 
and then sent to the liquid crystal display, enabling for a 
clear display. 

[0047] Note that another con?guration Without the bias 
current-variable circuits 23 and 24, and With the variable 
resistance unit 25 can also make a prevention of a faulty 
display by adjusting the resistance of the variable-resistance 
unit 25. In this case, a constant bias current is supplied for 
the differential ampli?er 21 and the output unit 22 in the 
output circuit 2, from the bias circuit 3. 

[0048] Result of the First Embodiment 

[0049] As described above, according to an aspect of the 
present invention, a liquid crystal driving apparatus for 
driving a liquid crystal display With a plurality of scanning 
lines and data lines, achieved via a structure in Which 
ampli?ers are connected to the respective data lines, com 
prises a variable-resistance unit betWeen the ampli?er and 
each of the data lines. This enables for ?nely adjusting the 
resistance of the variable-resistance unit in accordance With 
the amount of a liquid crystal display’s load, preventing a 
ringing noise and a pulse rise/fall time delay from occurring. 
Ultimately, it avoids a faulty display of an image on the 
liquid crystal display. 



US 2001/0013851 A1 

[0050] Furthermore, another liquid crystal driving appa 
ratus of the ?rst embodiment according to the present 
invention comprises a bias circuit 3 changing the bias 
current of the constant current source, and then sending the 
changed current to the gate of MOS transistors(Q6, Q7, Q8, 
and Q9). Wherein, the constant current source is made up of 
several MOS transistors(Q10, Q11, Q12, Q13, and Q14), 
and is also connected to the subsequent ampli?er. Thus, the 
bias current of the ampli?er can be changed in accordance 
With each liquid crystal display’s load, so that a suitable 
drive current Will be supplied to the liquid crystal display. 
Accordingly, a faultless image Will be displayed on the 
liquid crystal display. 

[0051] Second Embodiment 

[0052] In a second embodiment, a display system using 
the aforementioned display driving apparatus of the ?rst 
embodiment according to the present invention Will be 
described beloW in detail. 

[0053] FIG. 9 shoWs the con?guration of a display system 
of the second embodiment according to the present inven 
tion. A liquid display 1100, driven by a source driver 1200 
and a gate driver 1300, displays an image. The source driver 
1200 is made up of several driving units, each being 
equivalent to the source driver 1 shoWn in FIG. 3. Each of 
the driving units of the source driver 1200 outputs a signal 
OUTi(i=1, 2, . . . , n) to activate a corresponding cell in the 

liquid crystal display 1100. The signal OUTi(i=1, 2, . . . , n) 
corresponds to a signal output from the output terminal OUT 
shoWn in FIG. 3. Each of the driving units of the source 
driver 1200 also receives control signals: EV, STB, and 
corresponding Cn1_4 (n=1, . . . , n) from a port-A 1700. The 
control signal EV corresponds to the external voltage V 
shoWn in FIG. 3; the control signal STB the strobe signal 
STB shoWn in FIG. 3; and the Cn1_4 (n=1, . . . , n) 
correspond to the signal from the control terminals C1 to C4 
shoWn in FIG. 3. 

[0054] The gate driver 1300 corresponding to gate driver 
13 shoWn in FIG. 1, is a shift resistor made up of several 
gate drive units, each in turn giving the gates of correspond 
ing roW’s transistors a given gate drive voltage in the liquid 
crystal display 1100. Before the liquid crystal display 1100 
starts displaying an image, a logical “High” level data is 
output from an output terminal Gn (n=1, 2, 3, . . . , n) in a 
port-A, and stored in one of the gate drive units in the gate 
driver 1300, causing for the activation of its corresponding 
roW; other gate drive units are initialiZed into a logical 
“LoW” level, preventing the activation of other respective 
roW lines. The gate driver 1300 then starts the operation of 
shifting the appropriate stored data, Whereby the last data is 
fed back to the beginning gate drive unit via an AND circuit 
1500. Thus, the stored “High” level data circulates in the 
gate driver 1300, enabling for driving each roW in the liquid 
crystal display 1100, in turn. The AND circuit 1500 receives 
an output from the last gate drive unit, and a circulation 
control signal from a circulation control terminal CC in the 
port-B, performing a logical AND operation and then out 
puting the resulting signal to the beginning gate drive unit in 
the gate driver 1300. During the period When a logical 
“High” level signal is sent from the circulation control 
terminal CC, the AND circuit 1500 alWays outputs the same 
signal as that output from the last gate drive unit, causing for 
the calculation of all stored data in the respective gate drive 
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units. On the other hand, during the period When a logical 
“Low” level signal is sent, the AND circuit 1500 alWays 
outputs a logical “LoW” level signal, stopping the circulation 
of the “High” level data in the gate driver 1300. 

[0055] As described above, a port-A 1700 sends the con 
trol signals EV, STB, and Cn1_4 (n=1, . . . , n) to the source 
driver 1200. 

[0056] A CPU(Central Processing Unit) 1800 controls the 
Whole display system shoWn in FIG. 9, by reading in and 
executing program codes stored in a ROM(Read Only 
Memory) 2000. The program codes are prepared in advance 
for exerting a control of displaying an image on the liquid 
crystal display 1100. To successfully display an clear image, 
the program codes includes a given data for the control 
signals EV, STB, and Cn1_4 (n=1, . . . , n). 

[0057] A RAM(Random Access Memory) 1900 is pre 
pared for a Working area used by the CPU to temporarily 
store display images, a variety of data necessary to execute 
program codes, and other related connections. 

[0058] A interface bus 2100 is used to make a connection 
among the CPU, ROM, RAM, port-A, and port-B. 

[0059] Incidentally, an available DSP(Digital Signal Pro 
cessor) or graphic controller for exclusive use can be used to 
control the Whole display system, in place of the CPU 1800. 

[0060] Furthermore, note that the program codes can be 
stored in another recording medium such as a FD(Floppy 
Disk) and a HD(Hard Disk) in place of the ROM 2000, and 
then be read in and executed by the CPU 1800. To realiZe 
this operation, a recording medium control unit attached on 
the interface bus 2100 is necessary. Naturally, its implemen 
tation should be easily made by those skilled in the art. 

[0061] In addition to the aforementioned operations 
according to the above embodiment Which are realiZed by 
reading in and executing the program codes by the CPU 
1800, the present invention alloWs for the event in Which an 
OS(Operating System) or a similar system in the computer 
performs a part or the entire process in accordance With 
operations according to the above embodiment. 

[0062] Even further, the source driver 1 is comprised of 
MOS-type transistors in the aforementioned embodiments. 
Naturally, the source driver 1 can be made up of different 
types of transistors such as the bipolar-type transistors. 

[0063] Furthermore, in the aforesaid embodiments, the 
display driving apparatus and the display system according 
to the present invention are both applied to the liquid crystal 
display. Naturally, they can also be applied to other displays 
such as the EL(ElectroLuminescence) and the PDP(Plasma 
Display Panel). 
[0064] Note that as many apparently Widely different 
embodiments of the present invention can be made Without 
departing from the spirit and scope thereof. It should to be 
understood that the invention is not limited to the speci?c 
embodiments thereof, except as de?ned in the appended 
claims. 

What is claimed is: 
1. A display driving apparatus, comprising: 

variable-resistor circuit through Which a current is sup 
plied for a data line of a display; and 
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a selection circuit selecting a resistance of the variable 
resistor circuit. 

2. The display driving apparatus according to claim 1, 
Wherein said variable-resistor circuit is comprised of a 
plurality of variable-resistance elernents connected to one 
another in a parallel manner. 

3. The display driving apparatus according to claim 2, 
Wherein said variable-resistance elements are comprised of 
a plurality of analog sWitches. 

4. The display driving apparatus according to claim 3, 
Wherein said analog sWitches are made up of a plurality of 
MOS-type transistors. 

5. The display driving apparatus according to claim 3, 
Wherein said analog sWitches are made up of a plurality of 
bipolar-type transistors. 

6. The display driving apparatus according to claim 1, 
further comprising current changing circuit for changing 
said current. 

7. The display driving apparatus according to claim 6, 
Wherein the current changing circuit is comprised of: con 
stant-current source means (31) for generating a constant 
current; and current generation circuit (32, 21, 22, 23, and 
24) for generating a plurality of different currents in accor 
dance With selection signals (C1 and C2) and the constant 
current output from the constant-current source circuit. 

8. The display driving apparatus according to claim 7, 
Wherein said current changing circuit is made up of a 
plurality of MOS-type transistors. 

9. The display driving apparatus according to claim 7, 
Wherein said current changing circuit is made up of a 
plurality of bipolar-type transistors. 

10. The display driving apparatus according to claim 7, 
Wherein the constant current output from the constant 
current source circuit is determined by a given eXternal 
voltage. 

11. The display driving apparatus according to claim 4, 
Wherein the plurality of MOS-type transistors have their 
drains or sources made on the same diffused layer. 

12. A display system, comprising: 

display circuit, comprised of a plurality of scanning lines 
and data lines, and a plurality of piXel cells placed on 
the intersections of the plurality of scanning lines and 
the plurality of data lines, for displaying an image; 

data line circuit comprised of a plurality of source drivers, 
each driving each corresponding data line in the display 
circuit, Wherein each source driver cornprises variable 
resistor circuit through Which a current is supplied for 
each data line in the display circuit, and a selection 
circuit selecting a resistance of the variable-resistor 
circuit; and 
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scanning line driving circuit for driving each scanning 
line in the display circuit. 

13. The display system according to claim 12, further 
comprising current changing circuit for changing said cur 
rent ?oWing through the variable-resistor circuit. 

14. The display system according to claim 12, Wherein the 
display circuit is a liquid crystal display. 

15. The display system according to claim 12, Wherein the 
display circuit is an EL(Electro Lurninesence) display. 

16. The display system according to claim 12, Wherein the 
display circuit is a PDP(Plasrna Display Panel). 

17. A liquid crystal display driving apparatus, the arnpli 
?ers of Which drive a liquid crystal display With a plurality 
of scanning lines and a plurality of data lines, comprising: a 
plurality of variable-resistance units, each being connected 
betWeen each arnpli?er and each data line. 

18. The liquid crystal display driving apparatus according 
to claim 17, Wherein the plurality of variable-resistance units 
are comprised of a plurality of analog sWitches. 

19. The liquid crystal display driving apparatus according 
to claim 18, Wherein the plurality of analog sWitches are 
comprised of a plurality of MOS-type transistors. 

20. The liquid crystal display driving apparatus according 
to claim 18, Wherein the plurality of analog sWitches are 
Weighted. 

21. The liquid crystal driving apparatus according to 
claim 16, Wherein the plurality of analog sWitches are 
controlled by external digital input signals. 

22. The liquid crystal driving apparatus according to 
claim 17, Wherein: each of the arnpli?ers comprises a 
constant-current source made up of a plurality of MOS 
transistors, Which are connected to each other in a parallel 
manner; and a bias circuit changing the bias current ?oWing 
through the constant-current source is connected to the gates 
of the plurality of MOS-type transistors. 

23. The liquid crystal driving apparatus according to 
claim 22, Wherein the plurality of MOS-type transistors are 
Weighted. 

24. The liquid crystal driving apparatus according to 
claim 22, Wherein the bias circuit is controlled by eXternal 
digital input signals. 

25. The liquid crystal driving apparatus according to 
claim 22, Wherein a diffused layer is mutually used by the 
drains or the sources of the plurality of MOS-type transis 
tors. 


