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INTEGRATED CIRCUIT CHIP WITH SEAL 
RING STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention related to integrated circuits 
and, more particularly, to a seal ring structure of an integrated 
circuit chip having both a digital circuit and an analog and/or 
RF circuit on one chip. 
[0003] 2. Description of the PriorArt 
[0004] Advances in fabrication technology have enabled 
entire functional blocks, Which previously had been imple 
mented as plural chips on a circuit board, to be integrated onto 
a single IC. One particularly signi?cant development is 
mixed-signal circuits, Which combine analog circuitry and 
digital logic circuitry onto a single IC. 
[0005] HoWever, a major technical hurdle to implementing 
mixed-signal circuits has been the coupling of noise betWeen 
different portions of the IC, for example, from the digital to 
the analog portions of the IC. 
[0006] Ordinarily, an integrated circuit chip includes a seal 
ring used to protect it from moisture degradation or ionic 
contamination. Typically, the seal ring is made of a stack of 
metal and contact/via layers and is manufactured step by step 
as sequential depositions of insulators and metals in conjunc 
tion together With the fabrication of the integrated circuit 
elements. 
[0007] It has been found that the noise, such as those come 
from a digital poWer signal line such as VDD or signal pad of 
a digital circuit, propagates through the seal ring and 
adversely affects the performance of the sensitive analog 
and/ or RF circuit. 

SUMMARY OF THE INVENTION 

[0008] It is one object of the present invention to provide an 
improved seal ring structure of an integrated circuit chip, 
Which is capable of reducing a noise such as those coupling 
from a digital circuit. 
[0009] To achieve the goals of the invention, an integrated 
circuit chip is provided, Which includes an analog and/ or RF 
circuit block and a seal ring structure surrounding the analog 
and/or RF circuit block. The seal ring structure comprises a 
continuous outer seal ring and a discontinuous inner seal ring 
divided into at least a ?rst portion and a second portion. The 
second portion is situated in front of the analog and/or RF 
circuit block for shielding a noise from interfering the analog 
and/ or RF circuit block. 
[0010] These and other objectives of the present invention 
Will no doubt become obvious to those of ordinary skill in the 
art after reading the folloWing detailed description of the 
preferred embodiment that is illustrated in the various ?gures 
and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are incor 
porated in and constitute a part of this speci?cation. The 
draWings illustrate embodiments of the invention and, 
together With the description, serve to explain the principles 
of the invention. In the draWings: 
[0012] FIG. 1 is a schematic, planar vieW of an integrated 
circuit chip With a seal ring structure in accordance With one 
preferred embodiment of this invention; and 
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[0013] FIG. 2 is a schematic, planar vieW of an integrated 
circuit chip With a seal ring structure in accordance With 
another preferred embodiment of this invention. 

DETAILED DESCRIPTION 

[0014] The present invention pertains to an integrated cir 
cuit chip With a seal ring structure. The seal ring structure 
includes an outer seal ring and an inner seal ring. The outer 
seal ring is a continuous ring, While the inner seal ring is 
divided into at least tWo separated portions including a con 
ductive rampart that is situated in front of a sensitive analog 
and/or RF circuit block of the integrated circuit chip. 
[0015] The conductive rampart of the inner seal ring shields 
the analog and/or RF circuit from noise, Which may propagate 
through the outer seal ring, thereby reducing the noise-cou 
pling effects. The continuous outer seal ring keeps the mois 
ture and corrosive substances from entering the IC. 
[0016] Please refer to FIG. 1. FIG. 1 is a schematic, planar 
vieW of an integrated circuit chip 10 With a seal ring structure 
12 in accordance With one preferred embodiment of this 
invention. As shoWn in FIG. 1, the integrated circuit chip 10 
comprises at least one analog and/or RF circuit block 14, a 
digital circuit 16 and a seal ring structure 12 surrounding and 
protecting the analog and/or RF circuit block 14 and digital 
circuit 16. 
[0017] The integrated circuit chip 10 may further comprise 
a plurality of input/output (I/O) pads 20. As previously 
described, noise may originate from a digital poWer VDD 
signal line or a signal out pad 20a of the digital circuit 16, for 
example, propagates through the seal ring and adversely 
affects the performance of the sensitive analog and/or RF 
circuit 14.A possible noise propagationpath 30 is indicated in 
FIG. 1. The present invention aims to tackle this problem. 
[0018] According to the present invention, the seal ring 
structure 12, Which is disposed along the periphery of the 
chip, includes a continuous outer seal ring 122 and a discon 
tinuous inner seal ring 124. The inner seal ring 124 is divided 
into tWo portions including a ?rst portion 124a and a second 
portion 1241). Though the inner seal ring 124 is divided into 
tWo portions in this embodiment, it could be divided into 
more portions. 
[0019] The ?rst portion 124a and a second portion 124!) 
may have substantially the same structure, Which may be 
made of a stack of metal and contact/via layers and may be 
manufactured step by step as sequential depositions of insu 
lators and metals in conjunction together With the fabrication 
of the integrated circuit elements. 
[0020] The second portion 124!) serves as an isolated con 
ductive rampart that is situated in front of the analog and/or 
RF circuit block 14 for shielding the noise propagating 
through the continuous outer seal ring 122. Preferably, the 
length of the second portion 124!) is equal to or greater than 
the length of the shielded analog and/or RF circuit block 14. 
[0021] FIG. 2 is a schematic, planar vieW of an integrated 
circuit chip 1011 With a seal ring structure 12 in accordance 
With another preferred embodiment of this invention, Wherein 
like numeral numbers designate like regions, layers or ele 
ments. As shoWn in FIG. 2, likeWise, the integrated circuit 
chip 10a comprises at least one analog and/ or RF circuit block 
14, a digital circuit 16 and a seal ring structure 12 surrounding 
and protecting the analog and/or RF circuit block 14 and 
digital circuit 16. 
[0022] The integrated circuit chip 1011 may further com 
prises a plurality of input/ output (I/ O) pads 20. Noise, Which 
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may originate from a digital poWerVDD signal line or a signal 
out pad 20a of the digital circuit 16, propagates through the 
seal ring and adversely affects the performance of the sensi 
tive analog and/ or RF circuit block 14. 
[0023] The seal ring structure 12 includes a continuous 
outer seal ring 122 and a discontinuous inner seal ring 124. 
The inner seal ring 124 is divided into tWo portions including 
a ?rst portion 124a and a second portion 1241). Though the 
inner seal ring 124 is divided into tWo portions in this embodi 
ment, it could be divided into more portions. 
[0024] The ?rst portion 124a and a second portion 124!) 
may have substantially the same ring structure, Which may be 
made of a stack of metal and contact/via layers and may be 
manufactured step by step as sequential depositions of insu 
lators and metals in conjunction together With the fabrication 
of the integrated circuit elements. 
[0025] The second portion 124!) serves as an isolated con 
ductive rampart for shielding the noise propagating through 
the continuous outer seal ring 122. Preferably, the length of 
the second portion 124!) is equal to or greater than the length 
of the shielded analog and/or RF circuit block 14. 
[0026] According to this invention, the second portion 
124!) may be coupled to an independent ground or an inde 
pendent supply voltage. According to this invention, the sec 
ond portion 124!) may be coupled to the independent ground 
through an independent pad and an interconnection trace. The 
term “independent” used herein means that the ground, pad or 
supply voltage is not commonly used by the analog circuit, 
RF circuit or digital circuit. 
[0027] The second portion 124!) may be electrically 
coupled to an independent pad 20b through an interconnec 
tion trace 1240. The interconnection trace 1240 may be com 
prised of a topmost metal layer of the integrated circuit chip 
10a and an aluminum layer (not shoWn). By doing this, the 
second portion 124!) could be coupled to an independent 
ground (not shoWn) or an independent supply voltage, such as 
VSS, and the noise coupling can be signi?cantly reduced. 
[0028] Those skilled in the art Will readily observe that 
numerous modi?cations and alterations of the device and 
method may be made While retaining the teachings of the 
invention. 

What is claimed is: 
1. An integrated circuit chip comprising: 
an analog and/ or RF circuit block; 
a seal ring structure surrounding said analog and/or RF 

circuit block; said seal ring structure comprises: 
a continuous outer seal ring; and 
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a discontinuous inner seal ring divided into at least a ?rst 
portion and a second portion; 

Wherein said second portion is situated in front of said 
analog and/or RF circuit block for shielding a noise from 
interfering said analog and/or RF circuit block. 

2. The integrated circuit chip according to claim 1 Wherein 
said noise is originated from a digital circuit in the integrated 
circuit chip. 

3. The integrated circuit chip according to claim 1 Wherein 
said second portion is coupled to an independent ground. 

4. The integrated circuit chip according to claim 3 Wherein 
said second portion is coupled to the independent ground 
through a pad and an interconnection trace. 

5. The integrated circuit chip according to claim 4 Wherein 
said interconnection trace is comprised of a topmost metal 
layer of said integrated circuit chip and an aluminum layer. 

6. The integrated circuit chip according to claim 1 Wherein 
said second portion is coupled to an independent supply volt 
age. 

7. The integrated circuit chip according to claim 1 Wherein 
a length of said second portion is equal to or greater than that 
of said analog and/ or RF circuit block. 

8. A seal ring structure of an integrated circuit chip, com 
prising: 

a continuous outer seal ring; and 
a discontinuous inner seal ring divided into at least a ?rst 

portion and a second portion, Wherein said second por 
tion is situated in front of an analog and/or RF circuit 
block of said integrated circuit chip for shielding a noise 
from interfering said analog and/or RF circuit block. 

9. The seal ring structure according to claim 8 Wherein said 
noise is originated from a digital circuit in said integrated 
circuit chip. 

10. The seal ring structure according to claim 8 Wherein 
said second portion is coupled to an independent ground. 

11. The seal ring structure according to claim 10 Wherein 
said second portion is coupled to said independent ground 
through a pad and an interconnection trace. 

12. The seal ring structure according to claim 11 Wherein 
said interconnection trace is comprised of a topmost metal 
layer of said integrated circuit chip and an aluminum layer. 

13. The seal ring structure according to claim 8 Wherein 
said second portion is coupled to an independent supply volt 
age. 

14. The seal ring structure according to claim 8 Wherein a 
length of said second portion is equal to or greater than that of 
said analog and/or RF circuit block. 
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