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(57) ABSTRACT 
The present invention provides a compact electrostatic 
breakdoWn-preventive and protective circuit for a sernicon 
ductor-device capable of performing high-speed operations. 
In the electrostatic-breakdoWn-preventive and protective 
circuit for a semiconductor-device of the invention, a pro 
tective transistor is provided betWeen a poWer-source line 
and a ground line for an input/output circuit, a position 
betWeen a poWer-source line and ground line for a circuit 
block A, a position betWeen a poWer-source line and a 
ground line for a circuit block B, and a position betWeen a 
poWer-source line and a ground line for an input/output 
circuit. A PMOS protective transistor is provided betWeen 
the poWer-source line for the circuit blockA and the poWer 
source line for the circuit block B, and an NMOS protective 

(30) Foreign Application Priority Data transistor is provided betWeen the ground lines in an inter 
nal-circuit region in the vicinity of a signal line (protective 

May 28,2002 (JP) .................................... .. 2002-153504 resistor). 
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ELECTROSTATICBREAKDOWN-PREVENTIVE 
AND PROTECTIVE CIRCUIT FOR 

SEMICONDUCTOR-DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an electrostatic 
breakdoWn-preventive and protective circuit for a semicon 
ductor-device provided With poWer-source lines and ground 
lines dedicated to a plurality of internal logic circuits. 

[0003] 2. Description of the Related Art 

[0004] In recent years, a semiconductor integrated-circuit 
device (may be hereafter referred to as a semiconductor 
device or a device) uses an internal circuit by driving it With 
a dedicated poWer source line and ground line for each 
functional block. Because an operating voltage is loWered, a 
noise-malfunction margin tends to decrease. For example, 
When a speci?c circuit block sWitches to a state of consum 
ing much poWer, a drop of a poWer-source voltage due to the 
above state propagates to poWer-source lines of another 
circuit block to prevent a circuit block to be easily in?uenced 
by the voltage drop from malfunctioning. This type of the 
device has a problem that it easily causes an electrostatic 
breakdoWn. This is described beloW by using an eXample of 
providing independent poWer-source line and ground line 
dedicated to an internal circuit for tWo circuit blocks. 

[0005] FIG. 12 shoWs a layout image diagram on the 
device chip of a conventional semiconductor-device elec 
trostatic-breakdoWn-preventive and protective circuit. FIG. 
13 shoWs a circuit diagram of the conventional semicon 
ductor-device electrostatic-breakdoWn-preventive and pro 
tective circuit. As shoWn in FIGS. 12 and 13, a conventional 
semiconductor-device electrostatic-breakdoWn-preventive 
and protective circuit uses a semiconductor device 100 in 
Which a circuit block A101 (internal-circuit region A) and a 
circuit block B102 (internal-circuit region B) have an equal 
supply potential but they have poWer-source systems inde 
pendent from each other and the poWer-source system of an 
input/output circuit 103 (input/output circuit region) is inde 
pendent, and an inverter 20 connected to a circuit blockAis 
constituted so as to receive an output of an inverter 30 
connected to the circuit block B102 as an input signal 
through a signal line (Wiring resistor) 25. 

[0006] In a circuit having the con?guration of a pair of 
output and input for interfacing the above tWo circuit blocks 
each other, When an electrostatic surge is applied betWeen a 
poWer-source line 21 for the circuit block A101 (region A) 
and a ground line 32 for the circuit block B102 (region B), 
the gate (oXide ?lm) of a P-channel MOS (Metal-Oxide 
Semiconductor Which is hereafter referred to as PMOS) 
transistor 23 constituting the inverter 20 is easily broken 
doWn. Because there is not a route for an electrostatic surge 
to pass from the poWer-source line 21 for the circuit block 
A101 to the ground line 32 for the circuit block B102, the 
electrostatic surge ?oWs through gates of the N-channel 
MOS (Metal-Oxide Semiconductor Which is hereafter 
referred to as NMOS) 34 of the inverter 30 and the PMOS 
transistor 23 of the inverter 20. Even if an electrostatic surge 
is applied betWeen the poWer-source line 31 for the circuit 
block B102 and the ground line 22 for the circuit block A101 
or betWeen the poWer-source line 21 for the circuit block 
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A101 and the poWer-source line 31 for the circuit block 
B102, the PMOS transistor 23 constituting the inverter 20 or 
the gate (oXide ?lm) of the NM-OS transistor 24 is broken 
doWn because there is not a route through Which the elec 
trostatic surge passes. To settle this type of problem, an 
improved protective circuit is used. 

[0007] FIG. 14 shoWs a layout image diagram on the 
device chip of a conventional improved semiconductor 
device electrostatic-breakdoWn-preventive and protective 
circuit. FIG. 15 shoWs a circuit diagram of a conventional 
improved semiconductor-device electrostatic-breakdoWn 
preventive and protective circuit. In the conventional semi 
conductor-device electrostatic-breakdoWn-preventive and 
protective circuit, by setting a protective transistor 10 
betWeen a poWer-source line 11 and a ground line 12 for an 
input/output circuit 103 set to the circumferential portion of 
a device chip, setting protective transistors 26 and 28 
betWeen the poWer-source line 11 and ground line 12 for the 
input/output circuit 103 and a position betWeen the poWer 
source line 21 and ground line 22 for the circuit block A101 
respectively, and moreover setting protective transistors 27 
and 29 betWeen the poWer-source line 11 and ground line 12 
for the input/output circuit 103 and a position betWeen the 
poWer-source line 31 and the ground line 32 for the circuit 
block B102 respectively, a route for a surge to pass through 
the protective transistors 28, 10, and 27 is secured even if the 
surge is applied betWeen the poWer-source line 21 of the 
circuit block A101 and the ground line 32 for the circuit 
block B102 and moreover, a delay is provided so that a gate 
oXide ?lm of the PMOS transistor 23 is not broken doWn 
before the surge completely ?oWs through these three pro 
tective transistors and a surge voltage is not applied to a gate 
?lm from the signal line (protective resistor) 25. Thus, 
constituting a protective circuit by passing through tWo or 
three protective transistors is superior in that the transistors 
can be easily arranged. 

[0008] As shoWn by the layout image diagram of the 
device chip in FIG. 14, because the poWer-source lines 
(terminals) 21 and 31 and ground lines (terminals) 22 and 32 
for internal blocks intersects the poWer-source line (termi 
nal) 11 and ground line (terminal) 12 for the input/output 
circuit at the circumferential portion of the chip With a 
vertical-height difference, it is possible to easily arrange 
protective transistors in the vicinity of the intersection. By 
arranging protective transistors on the intersecting portion, it 
is possible to easily constitute the protective-circuit netWork 
shoWn in FIG. 15 and protect the gate oXide ?lm of a circuit 
for interfacing internal circuits each other from an electro 
static surge. 

[0009] HoWever, because the clock frequency of a device 
rises, the so-called salicide structure for minimiZing the 
parasitic resistance of a transistor is introduced, an input/ 
output-circuit region is divided into a plurality of subre 
gions, and the total number of protective transistors (number 
of protective transistors passing from start to end points of 
an electrostatic surge) constituting a protective-circuit net 
Work increases. Therefore, the number of cases is increased 
in Which it is impossible to prevent a gate (oXide ?lm) from 
being broken doWn by only increasing the resistance value 
of the signal line (protective resistor) 25. 
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SUMMARY OF THE INVENTION 

[0010] The present invention provides a compact electro 
static-breakdoWn-preventive and protective circuit for a 
semiconductor-device performing high-speed operations 
and capable of solving various problems to Which the 
above-described improved protective-circuit netWork has 
become unable to respond, such as the problem of loWered 
the response characteristic of the protective-circuit netWork 
due to changes in process con?guration and increases in the 
number of divided input/output-circuit regions, Without 
increasing an area of the protective circuit or changing 
processes. 

[0011] A ?rst aspect of the invention provides an electro 
static-breakdoWn-preventive and protective circuit for a 
semiconductor-device, the circuit comprising: a ?rst poWer 
source line and a ?rst ground line for supplying bias to a ?rst 
internal block; a second poWer-source line and a second 
ground line for supplying bias to a second internal block; a 
third poWer-source line and a third ground line for supplying 
bias to an input/output circuit portion; at least one of a ?rst 
protective transistor provided betWeen the ?rst poWer-source 
line and the second poWer-source line and a second protec 
tive transistor provided betWeen the ?rst ground line and the 
second ground line; third protective transistors respectively 
disposed at at least tWo of a position betWeen the ?rst 
poWer-source line and the third poWer-source line, a position 
betWeen the ?rst ground line and the third ground line, a 
position betWeen the ?rst poWer-source line and the third 
ground line, and a position betWeen the ?rst ground line and 
the third poWer-source line; fourth protective transistors 
disposed at at least tWo of a position betWeen the second 
poWer-source line and the third poWer-source line, a position 
betWeen the second ground line and the third ground line, a 
position betWeen the second poWer-source line and the third 
ground line, and a position betWeen the second ground line 
and the third poWer-source line; and a connection line for 
transferring an output signal of the ?rst internal block as an 
input signal of the second internal block, Wherein at least 
one of the ?rst protective transistor and the second protec 
tive transistors is disposed in the vicinity of the connection 
line. 

[0012] In the electrostatic-breakdoWn-preventive and pro 
tective circuit for a semiconductor-device of the ?rst aspect, 
it is preferable that a distance in each of the ?rst protective 
transistor and the second protective transistor from a contact 
hole for connecting an impurity diffusion layer serving as a 
source and a drain of the protective transistors With a 
metallic Wiring, to a gate of the protective transistor is 
shorter than a distance in each of the third and fourth 
protective transistors from a contact hole for connecting an 
impurity diffusion layer serving as a source and a drain of 
the protective transistor With a metallic Wiring, to a gate of 
the protective transistor. 

[0013] In the electrostatic-breakdoWn-preventive and pro 
tective circuit for a semiconductor-device of the ?rst aspect, 
it is alloWed that at each of the ?rst protective transistor and 
the second protective transistor, a compound layer of silicon 
and metal is formed on the entirety of a surface betWeen a 
contact hole for connecting an impurity diffusion layer 
serving as a source and a drain With a metallic Wiring, and 
a gate; and at each of the third and fourth protective 
transistors, a region, Where no compound layer of silicon 
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and metal is formed, is provided betWeen a contact hole for 
connecting an impurity diffusion layer serving as a source 
and a drain With a metallic Wiring, and a gate. 

[0014] In the electrostatic-breakdoWn-preventive and pro 
tective circuit for a semiconductor-device of the ?rst aspect, 
it is preferable that the distance in each of the ?rst protective 
transistor and the second protective. transistor from the 
contact hole for connecting the impurity diffusion layer 
serving as the source and the drain of the protective tran 
sistor With a metallic Wiring, to the gate of the protective 
transistor has a minimum value possible in a fabrication 
process. 

[0015] A second aspect of the invention provides an 
electrostatic-breakdoWn-preventive and protective circuit 
for a semiconductor-device, the circuit comprising: a ?rst 
poWer-source line and a ?rst ground line for supplying bias 
to a ?rst internal block; a second poWer-source line and a 
second ground line for supplying bias to a second internal 
block; a third poWer-source line and a third ground line for 
supplying bias to an input/output circuit portion; ?rst pro 
tective transistors respectively disposed at at least tWo of a 
position betWeen the ?rst poWer-source line and the third 
poWer-source line, a position betWeen the ?rst ground line 
and the third ground line, and a position betWeen the ?rst 
poWer-source line and the third ground line, a position 
betWeen the ?rst ground line and the third poWer-source line; 
second protective transistors respectively disposed at at least 
tWo of a position betWeen the second poWer-source line and 
the third poWer-source line, a position betWeen the second 
ground line and the third ground line, a position betWeen the 
second poWer-source line and the third ground line, and a 
position betWeen the second ground line and the third 
poWer-source line; a connection line for transferring an 
output signal of the ?rst internal block as an input signal of 
the second internal block; and at least one of a ?rst resistor 
Whose one end is connected to the ?rst poWer-source line 
and Whose other end is connected to the second poWer 
source line and a second resistor Whose one end is connected 
to the ?rst ground line and Whose other end is connected to 
the second ground line, Wherein at least one of the ?rst 
resistor and the second resistor is disposed in the vicinity of 
the connection line. 

[0016] As described above, the invention makes it pos 
sible to provide a compact electrostatic-breakdoWn-preven 
tive and protective circuit for a semiconductor-device 
capable of performing high-speed operations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a layout image diagram on the device 
chip of an electrostatic-breakdoWn-preventive and protec 
tive circuit for a semiconductor-device of a ?rst embodiment 
of the present invention. 

[0018] FIG. 2 is a circuit diagram of the electrostatic 
breakdoWn-preventive and protective circuit for a semicon 
ductor-device of the ?rst embodiment. 

[0019] FIG. 3 is a top vieW shoWing a protective transistor 
of an electrostatic-breakdoWn-preventive and protective cir 
cuit for a semiconductor-device of a second embodiment of 
the present invention. 

[0020] FIG. 4 is a top vieW shoWing another protective 
transistor of the electrostatic-breakdoWn-preventive and 
protective circuit for a semiconductor-device of the second 
embodiment. 
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[0021] FIG. 5 is a schematic vieW for explaining the 
relationship betWeen resistance Width W and resistance 
length L at a resistance value R of a resistor. 

[0022] FIG. 6 is a circuit diagram shoWing an equivalent 
circuit obtained by replacing a PMOS protective transistor 
of the electrostatic-breakdoWn-preventive and protective 
circuit shoWn in FIG. 2 With a resistor and using discharge 
from a charged capacitor as an electrostatic surge. 

[0023] FIG. 7 is a graph shoWing the relationship betWeen 
current i1(t) and current i2(t) circulating through the equiva 
lent circuit in FIG. 6 and time. 

[0024] FIG. 8 is a top vieW shoWing a protective transistor 
of an electrostatic-breakdoWn-preventive and protective cir 
cuit for a semiconductor-device of a third embodiment of the 
present invention. 

[0025] FIG. 9 is top vieW shoWing another protective 
transistor of the electrostatic-breakdoWn-preventive and 
protective circuit for a semiconductor-device of the third 
embodiment. 

[0026] FIG. 10 is a layout image diagram on the device 
chip of an electrostatic-breakdoWn-preventive and protec 
tive circuit for a semiconductor-device of a fourth embodi 
ment of the present invention. 

[0027] FIG. 11 is a circuit diagram of the electrostatic 
breakdoWn-preventive and protective circuit for a semicon 
ductor-device of the fourth embodiment. 

[0028] FIG. 12 is a layout image diagram on a device chip 
of a conventional semiconductor-device electrostatic-break 
doWn-preventive and protective circuit. 

[0029] FIG. 13 is a circuit diagram of the conventional 
semiconductor-device electrostatic-breakdoWn-preventive 
and protective circuit. 

[0030] FIG. 14 is a layout image diagram on a device chip 
of a conventional improved semiconductor-device electro 
static-breakdoWn-preventive and protective circuit. 

[0031] FIG. 15 is a circuit diagram of the conventional 
improved semiconductor-device electrostatic-breakdown 
preventive and protective circuit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] Hereafter, embodiments of the present invention 
are described beloW by referring to the accompanying 
draWings. Acomponent having substantially the same func 
tion is provided With the same reference numeral through all 
draWings and description thereof may be omitted. 

[0033] First Embodiment 

[0034] FIG. 1 is a layout image diagram on the device 
chip of the electrostatic-breakdoWn-preventive and protec 
tive circuit for a semiconductor-device of the ?rst embodi 
ment. FIG. 2 is a circuit diagram of the electrostatic 
breakdoWn-preventive and protective circuit for a 
semiconductor-device of the ?rst embodiment. 

[0035] As shoWn in FIGS. 1 and 2, the electrostatic 
breakdoWn-preventive and protective circuit for a semicon 
ductor-device of the ?rst embodiment uses a semiconductor 
device 100 in Which a circuit block A101 (internal-circuit 
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region A) and a circuit block B102 (internal-circuit region 
B) have an equal supply potential but they have poWer 
source systems independent from each other and the poWer 
source system of an input/output circuit 103 (input/output 
circuit) is independent, and an inverter 20 connected to a 
circuit blockAis constituted so as to receive an output of an 
inverter 30 connected to the circuit block B102 as an input 
signal through a signal line (protective resistor) 25. 
[0036] The inverter 20 is constituted by a P-channel MOS 
(Metal Oxide Semiconductor Which is hereafter referred to 
as PMOS) transistor 23 and an N-channel MOS (Metal 
OXide Semiconductor Which is hereafter referred to as 
NMOS) transistor 24, in Which the source of the PMOS 
transistor 23 is connected to a poWer-source line 21 for a 
circuit block A101, the source of the NMOS transistor 24 is 
connected to a ground line 22 for a circuit block A101 and 
drains of the PMOS transistor 23 and an NMOS transistor 24 
are shorted. The inverter 30 is constituted by a PMOS 
transistor 33 and the NMOS transistor 34, in Which the 
source of the PMOS transistor 33 is connected to a poWer 
source line 31 for the circuit block B102, the source of the 
NMOS transistor 34 is connected to a ground line 32 for the 
circuit block B102, and drains of the PMOS transistor 33 
and NMOS transistor 34 are shorted. Gates of the PMOS 
transistor 23 and NMOS transistor 24 are connected With 
drains of the PMOS transistor 33 and NMOS transistor 34 
through the protective resistor (signal line) 25. 
[0037] A protective transistor 10 is provided betWeen a 
poWer-source line 11 and a ground line 12 for the input/ 
output circuit 103 and protective transistors 26, 27, 28, and 
29 are provided betWeen a poWer-source line 21 and ground 
line 22 for the circuit block A101 (region A), a position 
betWeen a poWer-source line 31 and a ground line 32 for the 
circuit block B102 (region B), and a position betWeen the 
poWer-source line 11 and the ground line 12 for the input/ 
output circuit 103, respectively. 

[0038] In a circuit having the above con?guration, a 
PMOS protective transistor 104 is provided as a protective 
element betWeen the poWer-source line 21 for the circuit 
block A101 and the poWer-source line 31 for the circuit 
block B102 and an NMOS protective transistor 105 is 
provided as a protective element betWeen the ground line 22 
for the circuit block A101 and the ground line 32 for the 
circuit block B102 in the internal-circuit region in the 
vicinity of the signal line (protective resistor) 25 for con 
necting the inverters 20 and 30 each other. 

[0039] Operations When an electrostatic surge is applied 
betWeen the poWer-source line 21 for the circuit block A101 
and the ground line 32 for the circuit block B102 are 
described beloW. The electrostatic surge applied to the 
poWer-source line 21 for the circuit block A101 reaches the 
ground line 32 for the circuit block B102 from the PMOS 
transistor 23 and the NMOS transistor 24 of the inverter 20 
through the NMOS protective transistor 105 and disappears 
or reaches the ground line 32 for the circuit block B102 from 
the PMOS protective transistor 104 through the PMOS 33 
and NMOS 34 of the inverter 30 and disappears. Therefore, 
it is prevented that the gate (oXide ?lm) of the PMOS 
transistor 23 of the inverter 20 is broken doWn. Also When 
an electrostatic surge is applied betWeen a poWer-source line 
and a ground line of another combination, it is prevented that 
the gate (oXide ?lm) of the PMOS transistor 23 or NMOS 
transistor 24 of the inverter 20 is broken doWn. 
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[0040] When neither the PMOS protective transistor 104 
nor the NMOS protective transistor 105 is set, an electro 
static surge applied betWeen the poWer-source line 21 for the 
circuit block A101 and the ground line 32 for the circuit 
block B102 circulates through the protective transistor 10 
and the protective transistors 27 and 28 and thereby must 
circulate through the poWer-source line 11 or the ground line 
12 for the input/output circuit 103 disposed around the chip. 
When the siZe of the chip is large and the poWer-source line 
11 and the ground line 12 for the input/output circuit 103 are 
long or When a Wiring Width is narroW, a lot of time is 
required by the time the electrostatic surge completely 
circulates through the protective transistor 10 and the pro 
tective transistors 27 and 28. Therefore, there is a problem 
that a surge voltage is also applied to the gate (oxide ?lm) 
of the PMOS transistor 23 or the NMOS transistor 24 of the 
inverter 20 and resultantly the gate (oxide ?lm) is broken 
doWn. Therefore, a method of intentionally increasing a siZe 
of the signal line (protective resistor) 25 for connecting the 
inverters to each other is used so that no surge voltage is 
applied to the gate (oXide ?lm) of the PMOS transistor 23 or 
the NMOS transistor 24 of the inverter 20. 

[0041] In the ?rst embodiment, the PMOS protective 
transistor 104 and the NMOS protective transistor 105 are 
set in the vicinity of the signal line (protective resistor) 25 
for connecting inverters each other so as to circulate a surge 
current through these protective transistors and the inverters 
20 and 30. Therefore, even if the response characteristic of 
a route passing through the protective transistor 10 and 
protective transistors 27 and 28 arranged on the input/output 
circuit 103 is deteriorated due to a chip siZe (length of the 
poWer-source line 11 or the ground line 12 for the input/ 
output circuit 103) or a Wiring Width, the gate (oXide ?lm) 
of the PMOS transistor 23 or the NMOS transistor 24 of the 
inverter 20 is securely prevented from being broken doWn 
Without increasing the siZe of the signal line (protective 
resistor) 25. 

[0042] If neither the PMOS protective transistor 104 nor 
the NMOS protective transistor 105 is set in the vicinity of 
the signal line (protective resistor) 25 for connecting the 
inverters to each other, Wiring resistors r21 and r31 are added 
betWeen the poWer-source line 21 or 31 and the PMOS 
protective transistor 104 and Wiring resistors r22 and r32 are 
added betWeen the ground line 22 or 23 and the NMOS 
protective transistor 105 and thereby, response characteris 
tics of the PMOS protective transistor 104 and the NMOS 
protective transistor 105 to an electrostatic surge are dete 
riorated. Therefore, it is indispensable to set the PMOS 
protective transistor 104 and NMOS protective transistor 
105 in the vicinity of the signal line (protective resistor) 25 
for connecting inverters each other. 

[0043] It is alloWed that the PMOS protective transistor 
104 and the NMOS protective transistor 105 respectively 
have a small area because it is enough that a surge voltage 
to be applied to an internal circuit can be transiently mod 
erated by the time the surge current is completely circulated 
through the protective transistor 10 and protective transistors 
27 and 28 arranged on the input/output circuit 103. There 
fore, it is possible to ignore the disadvantage that the area of 
a protective circuit is increased by adding these protective 
transistors. Moreover, even if the PMOS protective transis 
tor 104 or NMOS protective transistor 105 is broken doWn, 
it is not electrically deteriorated because the potential of the 
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poWer-source line 21 for the circuit block A101 is equal to 
that of the poWer-source line 31 for the circuit block B102 
and the potential of the ground line 22 for the circuit block 
A101 is equal to that of the ground line 32 for the circuit 
block B102. If there is an in?uence of breakdoWn of the 
transistors, a problem may occur that a malfunction margin 
decreases in one circuit block due to sWitching noises of the 
other circuit block. HoWever, the in?uence is slight com 
pared to the case in Which the transistors are electrically 
deteriorated due to electrostatic breakdoWn. 

[0044] Second Embodiment 

[0045] FIG. 3 is a top vieW shoWing a protective transistor 
of the electrostatic-breakdoWn-preventive and protective 
circuit for a semiconductor-device of the second embodi 
ment. FIG. 4 is a top vieW shoWing another protective 
transistor of the electrostatic-breakdoWn-preventive and 
protective circuit for a semiconductor-device of the second 
embodiment. 

[0046] In the electrostatic-breakdoWn-preventive and pro 
tective circuit for a semiconductor-device of the second 
embodiment, description of portions common to those of the 
?rst embodiment is omitted. As shoWn in FIG. 3, the second 
embodiment uses the protective circuit of the ?rst embodi 
ment in Which it is assumed that a distance from a contact 
hole (connection port) 104k for connecting an impurity 
diffusion layer 104sd serving as a source and a drain of the 
PMOS protective transistor 104 With a metallic Wiring to a 
gate 104g is PD1 and a distance from a contact hole 
(connection port) 105k for connecting an impurity diffusion 
layer 105sd serving as a source and a drain of the NMOS 
protective transistor 105 With a metallic Wiring to a gate 
105g is ND1 in the protective circuit of the ?rst embodi 
ment. Moreover, as shoWn in FIG. 4, it is assumed that 
among the protective transistors 10 and 26 to 29, a distance 
from a contact hole (connection port) 10ph for connecting an 
impurity diffusion layer 10psd as a source and a drain of a 
PMOS transistor With a metallic Wiring to a gate 10pg is 
PD2 and the distance from a contact hole (connection port) 
10nh for connecting an impurity diffusion layer 10nsd as a 
source and a drain of an NMOS transistor With a metallic 

Wiring to a gate 10ng is ND2. In this case, each transistor is 
formed so as to satisfy relations of PD2>PD1 and 
ND2>ND1. 

[0047] Particularly, to satisfy the above relations, it is 
preferable to set the distance from the contact hole (con 
nection port) 104h(or 105k) for connecting the impurity 
diffusion layer 104sa'(or 105m) serving as the source and the 
drain of each of the PMOS protective transistor 104 and the 
NMOS protective transistor 105 With a metallic Wiring to the 
gate 104g(or 105g) to a minimum value possible in a 
fabrication process. 

[0048] In this case, the minimum value in the fabrication 
process represents the minimum value capable of forming a 
gate (electrode) and a contact hole separately from each 
other, Which is decided in accordance With dimensional 
differences (mask conversion differences) betWeen the align 
ment margin of a gate(electrode)-forming mask and a con 
tact-hole-forming mask, patterns draWn on the masks, and 
patterns actually transferred onto and actually formed on a 
silicon Wafer. This value depends on a fabrication process 
and it can be decreased for a process having a smaller (?ner) 
Working dimension. 












