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Specification 
(Please do not change the format and order of this specification. Do not fill in the part marked with ※) 

※ Application No.: 

※ Date of Filing:  ※ IPC classification: 

I. Title of Invention: (Chinese/English) 

STACKED STRUCTURE OF A SPIRAL INDUCTOR 

II. Abstract of Chinese Language: 

A spiral inductor, comprising a first metal layer, a second metal layer, a first set 

of dielectric vias, and a second set of dielectric vias. The first metal layer comprises a 

first, second and third segments, and the layout direction of the third segment is 

different from the layout direction of the first and second segments. The second metal 

layer comprises a fourth, fifth and sixth segments, and the sixth segment is connected 

to the fifth segment and the layout direction of the sixth segment is different from the 

layout direction of the fourth and fifth segments. The first set of dielectric vias connects 

the first and fourth segments, and all three form a first shunt winding. The second set 

of dielectric vias connects the second and fifth segments, and all three form a second 

shunt winding. The third and sixth segments form a crossover area. 

III.  Abstract of English language: 

A stacked structure of a spiral inductor includes a first metal layer, a second metal 

layer, a first set of via, and a second set of via. The first metal layer includes a first 

segment, a second segment, and a third segment, wherein the layout direction of the 

third segment is different from the layout direction of the first and second segments. 

The second metal layer includes a fourth segment, a fifth segment, and a sixth segment 

connected to the fifth segment, wherein the layout direction of the sixth segment is 
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different from the layout direction of the fourth and fifth segments. The first set of via 

connects the first and fourth segments, and they construct a first shunt winding. The 

second set of via connects the second and fifth segments, and they construct a second 

shunt winding. The third and sixth segments construct a crossover region. 
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IV. Designated representative diagram: 

(1) The designated representative diagram  of this case is: Fig. (1). 

(2)  Brief description of the symbols of the components of this representative 

diagram: 

100、200 Spiral inductor 

M11〜M16、M21〜M26 Metal layer 

110、210 First set of dielectric vias 

120、220 Second set of dielectric vias 

S11〜S16、S21〜S26 Segment 

130、230 First shunt winding 

140、240 Second shunt winding 

150、250 Crossover area 

V. If there is a chemical formula in this case, please reveal the chemical formula 
that best characterizes the invention. 

None 
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VI. Specification: 

[Technical field of the invention] 

The present invention relates to a stacked structure of spiral inductors, in particular 

a stacked structure in which the metal layers in the crossover area are used as shunt 

windings to improve the quality factor. 

[Prior art] 

With the development of IC manufacturing in the direction of system on a chip 

(SoC), passive components such as integrated inductor or integrated transformer have 

been widely integrated into high frequency integrated circuits. Since ICs are generally 

manufactured with a silicon substrate, the substrate loss and metal loss of an integrated 

inductor/integrated transformer will determine its quality factor, especially that the 

metal loss is the main factor that directly affects the inductor characteristics. 

Commonly used inductors comprise symmetric spiral inductors and asymmetric 

spiral inductors. In most cases, the top layer (or top two layers) of metal is used as the 

winding of the inductor, and the next layer of metal and dielectric via is used as the 

crossover. The disadvantage of this type of inductor is that its parasitic resistance will 

be limited by the single layer of metal, the conductivity of the crossover, the number 

of dielectric vias, and the dielectric via resistance. To increase the quality factor of the 

inductor, it is necessary to increase the wire width of the winding, but this will consume 

more wafer area. Therefore, it has been proposed to use the structure of multi-layer 

metal in parallel, so that the inductor can obtain lower series resistance than the 

traditional single-layer inductor in the same area, in order to improve the quality factor, 

as revealed in the previous case such as U.S. Patent No. 20080074229 and U.S. Patent 

No. 6664882. However, in both single-layer and multi-layer metal structures, the 

ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1023, p. 6 of 69



 
 

[hw:] S 
5 

crossover of the inductor uses a different metal layer than the inductor winding itself, 

which does not optimize the quality factor of the inductor. 

[Summary of the invention] 

One of the objectives of the present invention is to provide a stacked structure of 

a spiral inductor to solve the problems of the prior art. 

The examples of the present invention discloses a stacked structure of a spiral 

inductor comprising a first metal layer, a second metal layer, a first set of dielectric 

vias, and a second set of dielectric vias. The first metal layer comprises a first segment, 

a second segment, and a third segment, the third segment being connected to the first 

segment, and the layout direction of the third segment being different from the layout 

direction of the first segment and the layout direction of the second segment. The 

second metal layer is laid out below the first metal layer and comprises a fourth 

segment, a fifth segment, and a sixth segment, the sixth segment being connected to 

the fifth segment, and the layout direction of the sixth segment being different from 

the layout direction of the fourth segment and the layout direction of the fifth segment. 

The first set of dielectric vias connects the first segment to the fourth segment. The 

second set of dielectric vias connects the second segment to the fifth segment. Wherein, 

the first segment, the fourth segment and the first set of dielectric vias form a first 

shunt winding of the spiral inductor, the second segment, the fifth segment and the 

second set of dielectric vias form a second shunt winding of the spiral inductor, and 

the third segment and the sixth segment form a first crossover area. This spiral inductor 

is a symmetric spiral inductor. 

The examples of the present invention further discloses a stacked structure of a 

spiral inductor comprising a first metal layer, a second metal layer, a first set of 
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dielectric vias, and a second set of dielectric vias. The first metal layer comprises a 

first segment, a second segment, and a third segment, the third segment being 

connected to the first segment and the second segment and laid out between the first 

segment and the second segment. The second metal layer comprises a fourth segment, 

a fifth segment, and a sixth segment, with the sixth segment being laid out between the 

fourth segment and the fifth segment. The first set of dielectric vias connects the first 

segment to the fourth segment. The second set of dielectric vias connects the second 

segment to the fifth segment. Wherein, the first segment and the fourth segment form 

a first shunt winding of the spiral inductor, the second segment and the fifth segment 

form a second shunt winding of the spiral inductor, and the third segment and the sixth 

segment form a crossover area. This spiral inductor is an asymmetric spiral inductor. 

[Embodiments] 

In the following examples, at least three types of crossover structures for spiral 

inductors with multi-layer stacked metal are proposed for symmetric spiral inductors 

(refer to examples of Figs. 1 to 8) and asymmetric spiral inductors (refer to examples 

of Figs. 9 to 14), and are mainly divided into L-shape crossover, interdigitated 

crossover, and trench-shape crossover, which may optimize the quality factor of spiral 

inductors with multi-layer stacked metal. Wherein, L-shape crossover, interdigitated 

crossover and trench-shape crossover are defined by the present invention and are used 

for the purpose of name differentiation only. In addition, the present invention 

proposes a stacked guard ring to improve the noise blocking capability. 
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Referring to Fig. 1, Fig. 1 (comprising Fig. 1A and Fig. 1B) is a schematic diagram 

of an example of a stacked structure of a spiral inductor of the present invention. 

Wherein, Fig. 1A shows the L-shaped crossover, while Fig. 1B shows the 

interdigitated crossover. In this example, the L-shaped crossover shown in Fig. 1A and 

the interdigitated crossover shown in Fig. 1B are applied to a symmetric spiral inductor. 

As shown in Fig. 1A, the stacked structure of the spiral inductor 100 comprises six 

metal layers M16 to M11, a first set of dielectric vias 110, and a second set of dielectric 

vias 120. Metal layers M16 to M14 comprise segments S11, S12, and S13, wherein 

the segment S13 is connected to segment S11 and laid out between the segment S11 

and the segment S12. The metal layers M13 to M11 are laid out below the metal layers 

M16 to M14, which comprise the segments S14, S15, and S16, wherein the segment 

S16 is connected to the segment S15 and laid out between the segment S14 and the 

segment S15. The first set of dielectric vias 110 is connected to the segment S11 and 

the segment S14, and the second set of dielectric vias 120 is connected to the segment 

S12 and the segment S15. In this example, the segments S11 of the metal layers M16 

to M14, the segments S14 of the metal layers M13 to M11, and the first set of dielectric 

vias 110 form a first parallel winding (shunt winding) 130 of a spiral inductor 100, and 

the segments S12 of the metal layers M16 to M14, the segments S15 of the metal layers 

M13 to M11, and the second set of dielectric vias 120 form a second shunt winding 

140 of the spiral inductor 100, and the segments S13 of the metal layer M16 to M14 

and the segments S16 of the metal layer M13 to M11 form a crossover area 150. 

As shown in Fig. 1B, the stacked structure of the spiral inductor 200 comprises 

six metal layers M26 to M21, a first set of dielectric vias 210, and a second set of 
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dielectric vias 220. The metal layers M26, M24, and M22 comprise segments S21, S22, 

and S23, wherein the segment S23 is connected to the segment S21 and is laid out 

between the segment S21 and the segment S22. The metal layers M25, M23, and M21 

comprise segments S24, S25, and S26, wherein the segment S26 is connected to the 

segment S25 and is laid out between the segment S24 and the segment S25. The first 

set of dielectric vias 210 is connected to the segment S21 and the segment S24, while 

the second set of dielectric vias 220 is connected to the segment S22 and the segment 

S25. In this example, the segment S21 of the metal layers M26, M24, and M22, the 

segment S24 of the metal layers M25, M23, and M21, and the first set of dielectric 

vias 210 form a first parallel winding (shunt winding) 230, the segment S22 of the 

metal layers M26, M24 and M22, the segment S25 of the metal layers M25, M23 and 

M21 and the second set of dielectric vias 220 form a second shunt winding 240 of the 

spiral inductor 200, and the segment S23 of the metal layers M26, M24, and M22 and 

the segment S26 of the metal layers M25, M23, and M21 form a crossover area 250. 

Please note that in the above examples, six metal layers are used as an example, 

instead of a limitation of the present invention and the number of metal layers is not 

limited. 

Please refer to Fig. 2, Fig. 3, and Fig. 4, wherein Fig. 2 is an upper view of an 

example of a symmetric spiral inductor 300, Fig. 3 is a longitudinal section of the 

symmetric spiral inductor 300 shown in Fig. 2 using the stacked structure of Fig. 1A, 

and Fig. 4 is a longitudinal section of the symmetric spiral inductor 300 shown in Fig. 

2 using the stacked structure of Fig. 1B. As shown in Fig. 2, the symmetric spiral 

inductor 300 comprises a first shunt winding 330 and a second shunt winding 340, and 

the area labeled A1 in the figure represents the crossover area. Fig. 3 shows a 

longitudinal section of the symmetric spiral inductor 300 along the dashed line of YY' 
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in Fig. 2, which adopts a stacked structure of Fig. 1A. As shown in Fig. 3, the stacked 

structure of the symmetric spiral inductor 300 comprises five metal layers M36 to M32, 

a first set of dielectric vias 310, and a second set of dielectric vias 320. In this example, 

the segment S31 of the metal layer M36, the segment S34 of the metal layers M35 to 

M32, and the first set of dielectric vias 310 form a first shunt winding line 330 of the 

spiral inductor 300, the segment S32 of the metal layer M36, the segment S35 of the 

metal layers M35 to M32, and the second set of dielectric vias 320 form a second shunt 

winding 340 of the spiral inductor 300, and the segment S33 of the metal layer M36 

and the segment S36 of the metal layers M35 to M32 form a crossover area 350 

(comprising a first part 350A and a second part 350B). As can be seen from Figs. 2 

and 3, the layout direction of the segment S33 (forming the first part 350A of the 

crossover area 350) is different from the layout direction of the segments S31 and S32, 

and the layout direction of the segment S36 (forming the second part 350B of the 

crossover area 350) is also different from the layout direction of the segments S34 and 

S35. 

In addition, the metal layer M36 also comprises a first guard ring segment S37, 

which is arranged outside of the segment S31 and/or the segment S32; the metal layers 

M35 to M32 also comprises a second guard ring segment S38, which is arranged 

outside of the segment S34 and/or the segment S35; and the stacked structure also 

comprises a third set of dielectric vias 360 connecting the first guard ring segment S37 

and the second guard ring segment S38. The first guard ring segment S37, the second 

guard ring segment S38, and the third set of dielectric vias 360 form a stacked guard 

ring to improve the noise blocking capability. 

Note that in this example, since the thickness of the metal layer M36 is greater 

than the thickness of the metal layers M35 to M32, the first part 350A of the crossover 

area 350 is realized by using a single layer of metal (i.e., the segment S33 of the metal 
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layer M36), while the second part 350B of the crossover area 350 is realized by using 

multiple layers of stacked metal (i.e., the segment S36 of the metal layers M35 to M32), 

and the metal layers M35 to M32 are laid out below the metal layer M36 for symmetry 

of inductor. 

Fig. 4 shows a longitudinal section of the symmetric spiral inductor 300 along the 

dashed line of YY' in Fig. 2, which adopts a stacked structure of Fig. 1B. As shown in 

Fig. 4, the stacked structure of the symmetric spiral inductor 300 comprises six metal 

layers M46 to M41, a first set of dielectric vias 410, and a second set of dielectric vias 

420. In this example, the segment S41 of metal layers M46, M44, and M42, a segment 

S44 of the metal layers M45, M43, and M41, and the first set of dielectric vias 410 

form a first shunt winding 330 of the spiral inductor 300, and the segment S42 of the 

metal layers M46, M44, and M42, the segment S45 of the metal layers M45, M43, and 

M41, and the second set of dielectric vias 420 form a second shunt winding 340 of the 

spiral inductor 300, and the segment S43 of the metal layers M46, M44, and M42 and 

the segment S46 of the metal layers M45, M43, and M41 form a crossover are 450 

(comprising the first part 450A and the second part 450B). As can be seen from Figs. 

2 and 4, the layout direction of the segment S43 (which forms the first part 450A of 

the spanning area 450) is different from the layout direction of the segments S41 and 

S42, and the layout direction of the segment S46 (which forms the second part 450B 

of the spanning area 450) is different from the layout direction of the segments S44 

and S45. 

In addition, the metal layers M46, M44, M42 also comprise a first guard ring 

segment S47, located outside of the segment S41 and/or the segment S42; the metal 

layers M45, M43, M41 also comprise a second guard ring segment S48, located 

outside of the segment S44 and/or the segment S45; and the stacked structure also 

comprises a third set of dielectric vias 460, connecting the first guard ring segment S47 
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and the second guard ring segment S48. The first guard ring segment S47, the second 

guard ring segment S48, and the third set of dielectric vias 460 form a stacked guard 

ring to improve the noise blocking capability. 

Note that in this example, since the thicknesses of the metal layers M46, M44, 

and M42 are equal to the thicknesses of the metal layers M45, M43, and M41, the first 

part 450A of the crossover area 450 is realized by using a multi-layer stacked metal 

(i.e., the segment S43 of the metal layers M46, M44, and M42), the second part 450B 

of the crossover area 450 is also realized by using a multi-layer stacked metal (i.e., the 

segment S46 of the metal layers M45, M43, and M41), and the metal layers M46, M44, 

and M42 and the metal layers M45, M43, and M41 are interlaced in order to achieve 

symmetry of inductor. 

From the illustrations in Fig. 3 and Fig. 4 above, it can be understood that the line 

layout of the spiral inductor of the present invention can improve the symmetry of the 

inductors according to the thickness of the metal layer. For example, when the 

thickness of metal layers in an integrated circuit varies, an "L-shaped crossover 

structure" (i.e., the crossover structure shown in Fig. 1A or Fig. 3) can be used for 

circuit layout to achieve better symmetry of inductor. In addition, when the thickness 

of each metal layer in an integrated circuit is the same, "interdigitated crossover 

structure" (i.e., the crossover structure shown in Fig. 1B or Fig. 4) can be used for 

circuit layout to obtain better symmetry of inductor. 

From the above examples, it can be seen that the metal layer in the stacked 

structure of the spiral inductor disclosed in the present invention is also used as the 

winding of the inductor to optimize the quality factor of the inductor. In this way, the 

parasitic resistance of the spiral inductor will no longer be limited by the conductivity 

of the crossover, the number of dielectric vias, and the resistance of the dielectric vias. 
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Referring to Fig. 5 to Fig. 6, Fig. 5 is an upper view of an example of a symmetric 

spiral inductor 500 combining series winding and shunt winding, and Fig. 6 

(comprising Fig. 6A and Fig. 6B) is a schematic diagram of the first inductor 510 (Fig. 

6A) and the second inductor 610 (Fig. 6B) of the symmetric spiral inductor 500 shown 

in Fig. 5. The symmetric spiral inductor 500 is a multi-layer stacked spiral inductor 

combining the first inductor 510 (i.e., series winding) and the second inductor 610 (i.e., 

shunt winding) to increase the series inductance for the same area, resulting in 

increased wafer area utilization. As shown in Fig. 6A, the first inductor 510 is a 

conventional single-layer symmetric spiral inductor with metal layer MT1 as the coil 

winding and metal layer MT2 as the crossover area, wherein the connection points A 

and B of the first series winding 520 and the second series winding 530 are the 

centertap of the first inductor 510. If disconnected, the connections A and B may be 

connected down to the centertap of the second inductor 610 (i.e., the connection points 

A' and B' of the first shunt winding 620 and the second shunt winding 630). The second 

inductor 610 of Fig. 6B can be realized by using the stacked structure of Fig. 1A (i.e., 

L-shaped crossover structure) or the stacked structure of Fig. 1B (i.e., interdigitated 

crossover structure), wherein the metal layers MT3, MT4, MT5, and MT6 are used as 

the coil winding and the crossover area, and the metal layers MT1, MT2, MT3, MT4, 

MT5, and MT6 are parallel to each other. 

Please refer to Fig. 7, which shows the longitudinal section of the symmetric spiral 

inductor 500 along the dotted line of KK' in Fig. 5, which adopts the stacked structure 

of Fig. 1A. As shown in Fig. 7, the symmetric spiral inductor 500 comprises a first 

inductor 510 and a second inductor 610. In this example, the first inductor 510 uses 

the metal layer MT1 as the coil winding (comprising the first series winding 520 and 

the second series winding 530) and the metal layer MT2 as the crossover area; while 

the second inductor 610 uses the L-shaped crossover structure of Fig. 1A, wherein the 
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metal layers MT3 and MT4 correspond to the metal layers M16 to M14 of Fig. 1A, 

and the metal layers MT5 and MT6 correspond to the metal layers M13 to M11 of Fig. 

1A. 

Please refer to Fig. 8. The symmetric spiral inductor 500 in Fig. 8 follows the 

longitudinal section of the dotted line of KK' in Fig. 5, which adopts the stacked 

structure of Fig. 1B. As shown in Fig. 8, the symmetric spiral inductor 500 comprises 

a first inductor 510 and a second inductor 610. In this example, the second inductor 

610 adopts the interdigitated crossover structure of Fig. 1B, wherein the metal layers 

MT3 and MT5 correspond to the metal layers M26, M24, and M22 of Fig. 1B, and the 

metal layers MT4 and MT6 correspond to the metal layers M25, M23, and M21 of Fig. 

1B. 

Referring to Fig. 9, Fig. 9 (comprising Fig. 9A, Fig. 9B, Fig. 9C, and Fig. 9D) is 

a schematic diagram of another example of the stacked structure of a spiral inductor of 

the present invention. Among them, Figs. 9A and 9B show the trench-shape crossover 

structure, while Figs. 9C and 9D show the interdigitated crossover structure. In this 

example, the spiral structure shown in Fig. 9A, Fig. 9B, Fig. 9C, and Fig. 9D is applied 

to an asymmetric spiral inductor. As shown in Fig. 9A, the stacked structure of the 

spiral inductor 900A comprises six metal layers M96A to M91A, a first set of dielectric 

vias 910A, and a second set of dielectric vias 920A. The metal layers M96A to M94A 

comprise segments S91A, S92A, and S93A, wherein the segment S93A is connected 

to the segment S91A and the segment S92A and is laid out between the segment S91A 

and the segment S92A. The metal layers M93A to M91A comprise segments S94A, 

S95A, and S96A, wherein the segment S96A is laid out between the segment S94A 

and the segment S95A. The first set of dielectric vias 910A is connected to the segment 

S91A and the segment S94A, and the second set of dielectric vias 920A is connected 

to the segment S92A and the segment S95A. Among them, the segment S91A of the 
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metal layers M96A to M94A and the segment S94A of the metal layers M93A to 

M91A form a first shunt winding of spiral inductor 900A, the segment S92A of the 

metal layers M96A to M94A and the segment S95A of the metal layers M93A to 

M91A form a second shunt winding of the spiral inductor 900A, and the segment S93A 

and the segment S96A form a crossover area 950A. The stacked structure of the spiral 

inductor 900B in Fig. 9B is similar to the stacked structure of the spiral inductor 900A 

in Fig. 9A, with the difference that the stacked structure of the spiral inductor 900B is 

an inversion of the stacked structure of the spiral inductor 900A. In other words, in Fig. 

9A, the metal layers M96A to M94A are arranged above the metal layers M93A to 

M91A, while in Fig. 9B, the metal layers M93B to M91B are arranged below the metal 

layers M96B to M94B. 

As shown in Figure 9C, the stacked structure of the spiral inductor 900C 

comprises six metal layers M96 to M91C, a first set of dielectric vias 910C, and a 

second set of dielectric vias 920C. The metal layers M96C, M94C, M92C comprise 

segments S91C, S92C, and S93C, wherein the segment S93C is connected to the 

segment S91C and the segment S92C and is laid out between the segment S91C and 

the segment S92C. The metal layers M95C, M93C, and M91C comprise the segments 

S94C, S95C, and S96C, wherein the segment S96C is laid out between the segment 

S94C and the segment S95C. The first set of dielectric vias 910C is connected to the 

segment S91C and the segment S94C, and the second set of dielectric vias 920C is 

connected to the segment S92C and the segment S95C. In particular, the segments 

S91C of the metal layers M96C, M94C, and M92C and the segments S94C of the metal 

layers M95C, M93C, and M91C form a first shunt winding of the spiral inductor 900C, 

the segments S92C of the metal layer and the segments S95C of the metal layers M95C, 

M93C, and M91C form a second shunt winding of the spiral inductor 900C, and the 

segments S93C of the metal layers M96C, M94C, and M92C and the segments S96C 
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of the metal layers M95C, M93C, and M91C form a crossover area 950C. The stacked 

structure of the spiral inductor 900D in Fig. 9D is similar to the stacked structure of 

the spiral inductor 900C in Fig. 9C, with the difference that the stacked structure of 

the spiral inductor 900D is an inversion of the stacked structure of the spiral inductor 

900C. 

Fig. 10 shows an upper view of an example of an asymmetric spiral inductor 1000, 

while Fig. 11 (comprising Figs. 11A and 11B) shows a first shunt winding 1100 (Fig. 

11A) and a second shunt winding 1200 (Fig. 11B) of the asymmetric spiral inductor 

1000 shown in Fig. 10. 

Please refer to Fig. 12, which shows the cross section of the asymmetric spiral 

inductor 1000 along the dotted line of CC' in Fig. 10, which adopts the stacked 

structure of Fig. 9A. As shown in Fig. 12, the stacked structure of the asymmetric spiral 

inductor 1000 comprises five metal layers M126 to M122, a first set of dielectric vias 

1210, and a second set of dielectric vias 1220. In this example, the segment S121 of 

the metal layer M126, the segments S124 of the metal layers M125 to M122, and the 

first set of dielectric vias 1210 form the first shunt winding 1100 of the spiral inductor 

1000, the segment S122 of the metal layer M126, the segments S125 of the metal layers 

M125 to M122, and the second set of dielectric vias 1220 form the second shunt 

winding 1200 of the spiral inductor 1000, and the segment S123 of the metal layer 

M126 and the segments S126 of the metal layers M125 to M122 form a crossover area 

1250 (comprising the first part 1250A and the second part 1250B).  
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Note that in this example, since the thickness of metal layer M126 is greater than 

the thickness of the metal layers M125 to M122, the first part 1250A of the crossover 

area 1250 is realized by using a single layer of metal (i.e., the segment S123 of the 

metal layer M126), while the second part 1250B of the crossover area 1250 is realized 

by using multiple layers of stacked metal (i.e., the segments S126 of the metal layers 

M125 to M122), and the metal layers M125 to M122 are laid out below the metal layer 

M36 for symmetry of inductor. 

Please refer to Fig. 13, which shows the cross-section of the asymmetric spiral 

inductor 1000 along the dashed line of CC' in Fig. 10, which adopts the stacked 

structure in Fig. 9B. The stacked structure in Fig. 13 is similar to the stacked structure 

in Fig. 12, with the difference being that the stacked structure in Fig. 13 is an inversion 

of the stacked structure in Fig. 12. 

Please refer to Fig. 14, which shows the cross section of the asymmetric spiral 

inductor 1000 along the dotted line of CC' in Fig. 10, which adopts the stacked 

structure in Fig. 9C. As shown in Fig. 14, the stacked structure of the asymmetric spiral 

inductor 1000 comprises six metal layers M146 to M141, a first set of dielectric vias 

1410, and a second set of dielectric vias 1420. In this example, the segments S141 of 

the metal layers M146, M144, and M142, the segments S144 of the metal layers M145, 

M143, and M141, and the first set of dielectric vias 1410 form the first shunt winding 

1100 of the asymmetric spiral inductor 1000, the segments S142 of the metal layers 

M146, M144, and M142, the segments S145 of the metal layers M145, M143, and 

M141, and the second set of dielectric vias 1420 form the second shunt winding 1200 

of the spiral inductor 1000, and the segments S143 of the metal layers M146, M144, 

and M142 and the segment S146 of the metal layers M145, M143 and M141 form a 

crossover area 1450 (comprising the first part 1450A and the second part 1450B). 
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Note that in this example, since the thicknesses of the metal layers M146, M144, 

and M142 are equal to the thicknesses of the metal layers M145, M143, and M141, the 

first part 1450A of the crossover area 1450 is realized by using a multi-layer stacked 

metal (i.e., the segment S143 of the metal layers M146, M144, and M142), the second 

part 1450B of the crossover area 1450 is also realized by using a multi-layer stacked 

metal (i.e., the segment S146 of the metal layers M145, M143, and M141), and the 

metal layers M146, M144, and M142 and the metal layers M145, M143, and M141 

are interlaced in order to achieve symmetry of inductor. Of course, the stacked 

structure of Fig. 9D also may be used to achieve this. Since the stacked structure 

thereof is only the inversion of Fig. 14, for the sake of simplicity, we will not repeat it 

here. 

Of course, the aforementioned stacked protection rings also may be used to 

improve the noise blocking capacity. Furthermore, in the above examples, the shapes 

of the first shunt winding and the second shunt winding are rectangular and octagonal, 

but this is not a limitation of the present invention. 

The above described examples are intended to illustrate the technical features of 

the present invention only and are not intended to limit the scope of the present 

invention. As can be seen from the above, the present invention provides a stacked 

structure of spiral inductor, wherein the metal layers in the crossover area are used as 

shunt windings to optimize the quality factor of the spiral inductor with multiple layers 

of metal stacking. Furthermore, the stacked structure of the spiral inductor disclosed 

herein has a wide range of applications and can be applied to symmetric spiral 

inductors as well as asymmetric spiral inductors. For different thicknesses of metal 

layers, different crossover structures are proposed to achieve symmetry of inductor. In 
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addition, the present invention proposes a stacked guard ring to improve the noise 

blocking capability. 

The above is only a preferred set of examples of the present invention, and all 

variations and modifications made in accordance with the claims shall fall within the 

scope of the present invention. 

[Brief description of drawings] 

Fig. 1 (comprising Fig. 1A and Fig. 1B) is a schematic diagram of an example of the 

stacked structure of a spiral inductor of the present invention. 

Fig. 2 shows an upper view of an example of a symmetric spiral inductor. 

Fig. 3 shows the longitudinal section of the symmetric spiral inductor shown in Fig. 2 

using the stacked structure in Fig. 1A. 

Fig. 4 shows a longitudinal section of the symmetric spiral inductor shown in Fig. 2 

using the stacked structure in Fig. 1B. 

Fig. 5 shows an upper view of an example of a symmetric spiral inductor combining a 

series winding and a shunt winding. 

Fig. 6 (comprising Fig. 6A and Fig. 6B) shows a schematic diagram of the series 

winding and the shunt winding of the symmetric spiral inductor shown in 

Fig. 5. 

Fig. 7 shows the cross section of the symmetric spiral inductor shown in Fig. 5 using 

the stacked structure of Fig. 1A. 

Fig. 8 shows the cross section of the symmetric spiral inductor shown in Fig. 5 using 

the stacked structure of Fig. 1B. 
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Fig. 9 (comprising Fig. 9A, Fig. 9B, Fig. 9C and Fig. 9D) shows a schematic diagram 

of another example of the stacked structure of a spiral inductor of the present 

invention. 

Fig. 10 shows an upper view of an example of an asymmetric spiral inductor. 

Fig. 11 (comprising Fig. 11A and Fig. 11B) shows the first shunt winding and the 

second shunt winding of the  

asymmetric spiral inductor shown in Fig. 10. 

Fig. 12 shows the cross section of the asymmetric spiral inductor shown in Fig. 10 

using the stacked structure of Fig. 9A. 

Fig. 13 shows the cross section of the asymmetric spiral inductor shown in Fig. 10 

using the stacked structure of Fig. 9B. 

Fig. 14 shows the cross section of the asymmetric spiral inductor shown in Fig. 10 

using the stacked structure of Fig. 9C. 

[Description of the symbols for the main components] 

100、200、900A、900B、900C、900D Spiral inductor 

M16〜M11、M26〜M21、M36〜M32、M46〜M41、 

MT1〜MT6、M96A〜M91A、M96B〜M91B、 

M96C〜M91C、M96D〜M91D、M126〜M122、 

M136〜M132、M146〜M141 Metal layer 

110、210、310、410、910A、910B、 
 

910C、910D、1210、1410 First set of dielectric vias 

120、220、320、420、920A、920B、 
 

920C、920D、1220、1420 Second set of dielectric vias 

360、460 Third set of dielectric vias 
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S11〜S16、S21〜S26、S31〜S36、S41〜S46、 

S91A〜S96A、S91B〜S96B、S91C〜S96C、 
 

S91D〜S96D、S121〜S126、S141〜S146 Segment 

S37、S47 First guard ring segment 

S38、S48 Second guard ring segment 

130、230、330、620、930A、 
 

930B、930C、930D、1100 First shunt winding 

140、240、340、630、940A、 
 

940B、940C、940D、1200 Second shunt winding 

150、250、350、450、950A、950B、 
 

950C、950D、1250、1350、1450 Crossover area 

A1 Area 

350A、450A、1250A、1450A First part 

350B、450B、1250B、1450B Second part 

300、500 Symmetric spiral inductor 

YY’、KK’、CC’ Dotted line 

510 First inductor 

610 Second inductor 

A、B、A’、B’ Connection point 

520 First series winding 

530 Second series winding 

1000 Asymmetric spiral inductor 
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VII. Claims: 

1. A stacked structure of a spiral inductor, comprising: 

a first metal layer, comprising: 

a first segment; 

a second segment; and 

a third segment, connected to the first segment, a layout direction of the third 

segment being different from a layout direction of the second segment; 

a second metal layer, laid out below the first metal layer, comprising: 

a fourth segment; 

a fifth segment; and 

a sixth segment, connected to the fifth segment, a layout direction of the sixth 

segment being different from a layout direction of the fourth segment;  

a first set of dielectric vias, connecting the first segment to the fourth segment; and 

a second set of dielectric vias, connecting the second segment to the fifth segment; 

wherein, the first segment, the fourth segment and the first set of dielectric vias 

form a first parallel winding (shunt winding); the second segment, the fifth 

segment and the second set of dielectric vias form a second shunt winding; 

and the third segment and the sixth segment form a crossover area. 

2. The stacked structure of a spiral inductor according to Claim 1, wherein the third 

segment is laid out between the first segment and the second segment, and the sixth 

segment is laid out between the fourth segment and the fifth segment. 
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3. The stacked structure of a spiral inductor according to Claim 1, wherein the 

thickness of the first metal layer is greater than the thickness of the second metal 

layer. 

4. The stacked structure of a spiral inductor according to Claim 3, wherein the spiral 

inductor further comprises a third metal layer laid out below the second metal layer, 

with the structure of the third metal layer being the same as the structure of the 

second metal layer, and the thickness of the first metal layer being greater than the 

thickness of the third metal layer. 

5. The stacked structure of a spiral inductor according to Claim 1, wherein the 

thickness of the first metal layer is equal to the thickness of the second metal layer. 

6. The stacked structure of a spiral inductor according to Claim 1, wherein the spiral 

inductor further comprises: 

a third metal layer laid out below the second metal layer, with the structure of the 

third metal layer being the same as the structure of the first metal layer; and 

a fourth metal layer laid out below the third metal layer, with the structure of the 

fourth metal layer being the same as the structure of the second metal layer; 

wherein, a seventh segment of the third metal layer, an eighth segment of the fourth 

segment, the third segment and the sixth segment form the crossover area, and 

the third segment, the sixth segment, the seventh segment and the eighth 

segment form an interdigitated crossover structure. 
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7. The stacked structure of a spiral inductor according to Claim 1, wherein:  

the first metal layer further comprises a first guard ring segment, arranged outside 

of the first segment or the second segment; 

the second metal layer further comprises a second guard ring segment, arranged 

outside of the fourth segment or the fifth segment; and 

the stacked structure further comprises a third set of dielectric vias, connecting the 

first guard ring segment and the second guard ring segment, and the first guard 

ring segment, the second guard ring segment and the third set of dielectric vias 

form a stacked guard ring. 

8. The stacked structure of a spiral inductor according to Claim 1, wherein the spiral 

inductor is a symmetric spiral inductor. 

9. The stacked structure of a spiral inductor according to Claim 1, wherein the first 

shunt winding and the second shunt winding are substantially in the shape of a 

rectangle, an octagon or a circle. 

10. A stacked structure of a spiral inductor, comprising: 

a first metal layer, comprising: 

a first segment; 

a second segment; and 

a third segment, connected to the first segment and the second segment and 

laid out between the first segment and the second segment; 

a second metal layer, comprising: 

a fourth segment; 

a fifth segment; and 

a sixth segment, laid out between the fourth segment and the fifth segment; 

ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1023, p. 25 of 69



 
 

[hw:] S 
24 

a first set of dielectric vias, connecting the first segment to the fourth segment; and 

a second set of dielectric vias, connecting the second segment to the fifth segment; 

wherein, the first segment and the fourth segment form a first shunt winding, the 

second segment and the fifth segment form a second shunt winding of the 

spiral inductor, and the third segment and the sixth segment form a crossover 

area. 

11. The stacked structure of a spiral inductor according to Claim 10, wherein the 

second metal layer is laid out above the first metal layer. 

12. The stacked structure of a spiral inductor according to Claim 10, wherein the first 

metal layer is laid out above the second metal layer. 

13. The stacked structure of a spiral inductor according to Claim 10, wherein the 

thickness of the first metal layer is greater than the thickness of the second metal 

layer. 

14. The stacked structure of a spiral inductor according to Claim 13, wherein the spiral 

inductor further comprises a third metal layer, with the structure of the third metal 

layer being the same as the structure of the second metal layer, the third metal layer 

and the second metal layer being laid out above or below the first metal layer, and 

the thickness of the first metal layer being greater than the thickness of the third 

metal layer. 
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15. The stacked structure of a spiral inductor according to Claim 10, wherein the 

thickness of the first metal layer is equal to the thickness of the second metal layer. 

16. The stacked structure of a spiral inductor according to Claim 10, wherein the 

spiral inductor further comprises: 

a third metal layer, with the structure of the third metal layer being the same as the 

structure of the first metal layer; and 

a fourth metal layer, with the structure of the fourth metal layer being the same as 

the structure of the second metal layer; 

wherein, a seventh segment of the third metal layer, an eighth segment of the fourth 

segment, the third segment and the sixth segment form the crossover area, and 

the third segment, the sixth segment, the seventh segment and the eighth 

segment form an interdigitated crossover structure. 

17. The stacked structure of a spiral inductor according to Claim 16, wherein the 

second metal layer is laid out below the first metal layer, the third metal layer is 

laid below the second metal layer, and the fourth metal layer is laid out below the 

third metal layer. 

18. The stacked structure of a spiral inductor according to Claim 16, wherein the first 

metal layer is laid out below the second metal layer, the fourth metal layer is laid 

below the first metal layer, and the third metal layer is laid out below the fourth 

metal layer. 
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19. The stacked structure of a spiral inductor according to Claim 10, wherein: 

the first metal layer further comprises a first guard ring segment, arranged outside 

of the first segment or the second segment; 

the second metal layer further comprises a second guard ring segment, arranged 

outside of the fourth segment or the fifth segment; and 

the stacked structure further comprises a third set of dielectric vias, connecting the 

first guard ring segment and the second guard ring segment, and the first guard 

ring segment, the second guard ring segment and the third set of dielectric vias 

form a stacked guard ring. 

20. The stacked structure of a spiral inductor according to Claim 10, wherein the 

spiral inductor is an asymmetric spiral inductor. 

21. The stacked structure of a spiral inductor according to Claim 10, wherein the first 

shunt winding and the second shunt winding are in the shape of a rectangle, an 

octagon or a circle. 

VIII. Drawings: 
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tJ~Jt ~~~*4!t~l./STACKED STRUCTURE OF A SPIRAL 

INDUCTOR 
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~¼~-~~~k-~4°~~,~~4&•~*4~~ 0 

A stacked structure of a spiral inductor includes a first metal layer, a 

second metal layer, a first set of via, and a second set of via. The first 

metal layer includes a first segment, a second segment, and a third 

segment, wherein the layout direction of the third segment is different 

from the layout direction of the first and second segments. The second 

s 
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metal layer includes a fourth segment, a fifth segment, and a sixth 

"' .~ segment connected to the fifth segment, wherein the layout direction of 

'J 

.,., the sixth segment is different from the layout direction of the fourth and 

fifth segments. The first set of via connects the first and fourth segments, 

and they construct a first shunt winding. The second set of via connects 

the second and fifth segments, and they construct a second shunt · 

winding. The third and sixth segments construct a crossover region. 
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ttJ~ S 15 ° ~ * ~ ~~1t1 t , ½ ,I }i M 16,_, Ml 4 zt.JIA~ S 11 , ½ ,I }i 

M 13 ,_, M 11 zttJ~ S 14 l-A & ~ - 1Jl ft it ~ 110 1~:f4 ~ ~ ~Jt it J.&\ 100 

z- ~ - ltlf~lit• ( shunt winding) 130, ½,I }i M16,_,M14 zttJ~ 

S12, ½,I }i M13,_,Mll z4J~ Sl5 l-A& ~ ..::../Jtftit ~ 120 1~:,t4~ 

iJ~Jt~~ 100z-~_::_jtlf~i:t4140, JL½,l}i M16,_,M14~4f~ 

S13 ~½ ,I }i M13,_, Ml 1 ztiJ~ S 16 1~l4~ -*ti (crossover) ~ 

~ 150 ° 

~ 11 1B PfT~ '~~Jt itJ.&\ 200 z:J:ft,f:t.t:-t41~ ~¼1'100½,l }i M26 

,_, M21 , - ~ - f.Jt -fr~ ~ 210 l-A ,&_ - ~ ..::.. fJt ft~ ~ 220 ° ½ ,I }i 

M26, M24, M22 B¼tiJ~ S21 , S22 l-A& S23 , Jt- ,:p 4J~ S23 1~i! 
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#: ~ -~ $~ S21 JL 1,$ roJ ~ tt $~ S21 t~C&. tt $~ S22 .:Z:_ ra1 ° ½ ,i It M25 .. 

• M23, M21 ~1;--~$'k. S24, S25 CJ..& S26, ;1st- 'f ~$'k. S261~i!.ti~~ 

$~ S25 lL-MiroJ~tt+~ S24 ~tt+~ S25 .:Z:_rai O ~ -jJI.*it el 2101ii! 

;ft.ti+~ S21 tJ. &.ti+~ S24 ' iTTJ ~ ..::..jJI. ft it el 220 1ii!.f.iti+~ S22 l-A 

&.ti+~ S25 ° ~ * 1(- ~fE.1111 ~ , ½ ,i Ji M26 , M24 , M22 .:Z:_ti+~ S21 , 

½ ,i Ji M25 , M23 , M21 .:Z:_ti+~ S24 l-A &. ~ - iJI. ft it el 210 1i;tt4:~ 

~4Jt it~ 200 .:Z:_- ~ - jEJfij ~.ti ( shunt winding) 230 ' ½ ,i It M26 ' 

M24, M22 ~ti+~ S22 .. ½.i Ji M25 , M23 , M21 .:Z:_4$~ S25 J:J.&. 

~..::..iJI.*it~ 2201i:fJ~iJ4Jtit~ 200.:Z:_-~_::..jEJfijiJt.4240, lL 

½.iii M26, M24, M22 .:Z:_#Jlf~ S23 ~½.ilt M25 .. M23, M21 ~ 

4+~ S26 1i:ft~ - l!tti ~ :!:sl 250 ° 

tt i1. ~ ' ~ J:_ jl[ .:Z:_ 1r ~(E. 1111 ~ ' 1i t). 1' 100 ½ ,i It ~ 1111 ' ~ tt jt ;}f * 
*~.:Z:_~~**'½.iM~~-Jt~~~o 

~~~~2~,~3~~,&_~4~,~~~2ml~-~~~~~ 

it~ 300 .:Z:_- ~111 ~ _l:_:-tJt ml , ~ 3 ~ ~ ~ 2 ~ PlT ~ .:Z:_ff iit ~ ~4Jt it 

~ 300 tim ml lA ~Jit.f:Jt.f4~r.,?t.g1J diJ ml , iTTJ ~ 4 ml~~ 2 [i}FJT~ 

.:Z:_ffiit~ ~~ «~ 300 ~}fl ml lB ~Jitf:,~t:f4.:Z:_Ut.g1J diJ [iJ O -kn~ 2 

[ffl FIT iG , ft iii-~ tl 4ft it ~ 300 e1 ¼- ~ - Jt Jfij 1:lt.tt 3 3 0 tJ. &. - ~ ..::.. 

3t JJn JJt. #Jl 3 40 , iTTJ [iJ ~ tl iG A 1 ~ ~ ~ Jl 1J 1~ .:f<. llt ~i ~ ~ 0 ~ 3 [iJ 1i ~ 

tt~1i-~~4ft it~ 300 i{}~ ~ 2 ml~ YY' J.tti~~.g,J diJ, ~1~.f*Jfl lA 

~~,f:~;tt4:o-ko~3~ffliG'~~~~-«~300.:Z:_*,f:~-~e1 
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¼ _n_ 1!§l ½ ,I Ji M3 6---M3 2 , - ~ - jJl ft 1: ~ 3 10 i:i. &. - ~ ..::-1Jl ft ~ 

• if 320 ° $-;j;;.. 'l!f ~@.1Y1 'f • ½ /j Ji M36 -:!::..4f~ S31 , ½ /j Ji M35~ M32 

:.t...ti-r~ S34 i:i. &. ~ - IJL ft~~ 310 1i:tl~~i1t ~ ~ 300 :.t.. ~ - .3E.JJn 

t:tti 330 , ½ ,I Ji, M36 :.t..4-r~ S32 , ½ Ji Ji, M35---M32 :.t..ti-r~ S35 

J;J.. &. ~ -=-iJl ft it iT 3 20 1i :ti~ ii iJt 1: ~ 3 00 ~ ~ -=-.3E. JJ$i t:t it 340 , 

JL½,I Ji, M36 ~4-r~ S33 ~½Ji Ji, M35----M32 ~4-r~ S36 1i:fl~ 

-*tj_~fg-\ 350 ( e1¼~ ~ -t~~ 350A tJ..&. ~ _::_.g~ ~ 350B) 0 w ~ 
2 !il ~ ~ 3 !il ~ 1-f io ' tt-r~ S3 3( :ti~* 4 ~ :J:~ 350 ~ ~ - t~ ~ 350A) 

EA 1$ roi 1i ~ 1i ~ Jal 1ft tt-r~ s 3 I , ti-r~ s 3 2 EA 1$ roi 1i ~ , lL tt-r~ s 3 6 

( :fl~*ti~~ 350 :.t..~-=-t~~ 350B) at;1$ ro, 7i~ iJJ' ~ fa]Jftti-r~ 

S34 , tj.$~ S35 at;1$ ro, 7i ~ 0 

Ji >'r , ½ Ji Ji M36 Ji e1¼ ~ - Flr.tiJi.,#1..-r~ S37 , -t~.i:Jfttt-r~ S31 

&./~Ml-r~ S32 ~>'r1Jl1 ; ½Ji Ji, M35,_,M32 Ji e1¼ ~-=-F4tiJi.4-r~ 

S38 , -t~IJftMl-r~ S34 .bl/~4-r~ S35 ~>'r1J11J ; JL~J:1t~Jt:f1Ji e1-¼ 

- ~ -=-1Jl ft 1: Ji 3 60 , i! .:li ~ - F4 ti Ji_ Ml & S3 7 . tJ.. &. ~ -=- F4 ti Ji_ Ml 

$~ S38 ° Jt tf , ~ -F4tiJi.Ml-r~ S37 , ~ ..::-F4tiJi.ti-r~ S38 i:i.&. ~ 

..=..jJlft~iT 3601i:fl~-.t-ft.f=t(.F4tiJi (stacked guard ring)' *J:1 

/Ju ~ 1ft t/.J ~Ji F~ if5 iJ 0 

tt i.t.. ;t , 1ft * jf ~t 1J1J tf , w $-½ ,I Jt M3 6 ~j_f 1-t 1i .k$-½ Ji It 

M35,_,M32 ~)flt , PIT i:i.*tii&~ 350 at;~ -t~~ 350A 1i-t*ffl Jyi­

)t ½ ,I ( iJJ' l!p ½ ,I Ji M36 :.t...tt-r~ S33) * 1r JJt , ITTJ * ,tj_ I&~ 350 ~ 
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.. 

~ -=-t~ 7t° 350B 1~;j*ffl f ,.f Jft..f:½ Ji ( iJJ' ~p ½ Ji ,.f M35---M32 ~4 

• f~ S36) * 'j-JJI,, JL½Ai P,k M35~M32 '/rt$ Ni~½Ai P,k M36 ~ T , 

l-A >J<. 1: ~ ffJ ff ~1i•ti. 0 

i 4 li]1~~tf~1j~½J~Jt~~ 300 i{}~~ 2 Ii] tp YY'/£4~~.g,J 

oo , Jt-1~ ;j* Jfl 1 B a!J Jft. 11: it ~4 ° ~ ~ 4 Ii] PIT ,F , ft ~1} ~ ~ ~Jt 1: ~ 300 

~Jftf:J.t~41~ ~¼~1m½Ji ,.f M46---M41 , - ~ -!JI.1r~ iJ 410 l-A 

a-i..::-1J11r~il 420 ° Jft*-Jf-?~1J1 tp , ½Jift M46, M44, M42 

~-~-r~ S41 , ½ Ji ,.f M45 , M43 , M41 ~Ml-r~ S44 t/c&. ~ - 1Jl 1r ~ 

iJ 4101~~4J&½J~Jt ~~ 300 ~~- ~JJij!Jtti. 330, ½Ji ,.f M46,M44, 

M42 ~4-r~ S42, ½Ji ,.f M45 , M43 , M41 ~-ti.-r~ S45 J:1'.&. ~ ..::-1J1 

1r't'ral 4201~~Ail~Jt~~ 300 ~~-=-~JJijf..Jt.4 340, JL½Ji/t 

M46 , M44 , M42 ~4-r~ S43 ~½Ji Ji M45 , M43 , M41 ~-ti.-r~ S46 

1~~-~-*ti.I&J~ 450 ( ~¼~ ~ -t~7t" 450A l-A.&. ~-=-t~7t" 

450B) 0 re~ 2 lil ~ ~ 4 lil af ~f ~o , -~-r~ S43 ( {lA*4 I&~ 450 

~,-t~7t" 450A) ·a!J~RJ -Ji"foJ1~Jf: MJftti.-r~ S41, 4-r~ S42 ffl~RJ 

-Ji" foJ , JLttA~ S46 ( -l4A*4 I&~ 450 ~ ~ _::_.g~ 7t° 450B) a!J~ RJ -Ji" 

foJ 1* ~ M 1ft ti.-r~ S44 , 4-r~ S4 5 ffJ ~ RJ -Ji" foJ 0 

Ji >'r ,-½Ji It M46, M44, M42 11 ~¼- ~ - F~t{Ji.4-r~ S47 , 

-t~l:~4-r~ S41 .&./~ti.-r~ S42 ~>'r1.R1 ; ½Ji ft M45 , M43 , M41 

11 e1¼- ~ -=-F~tiJi.ti.-r~ S48 , -t~I~4-r~ S44 ,&/ §.X.tt-r~ S45 ~>'r 

1.R1 ; ll ~ Jjt f: -~t -l4 JJ e1 ¼- ~ ~ !JI. 1r ~ 'ra1f 460 ' ~ .ti-~ - F~ ti J~ -~ 
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J.t S47 J:1'&. ~ _::..~1.,ti_i,iitJ.t S48 ° ~ 1P , ~ - ~1.,ti_i,iitJ.t S47 , ~ 

- • --=.. f;/j ~Ji.~ & S48 .i:;. ht ~ ..=.- ml. 1\-~ ~ 460 1i ~ ~ - tit¾ .,.\(. F:li ~ J.i • 

*~/Jo$ ifl ~ r.li 1% ij5 jJ 0 

tfi_t_ ;t , ~* jf~t1t•J tp , m ~½}I ff M46, M44, M42 z_Jl-fi.. 

1i~~½}l}f M45, M43, M41 z_}!/-fi.., PITl-Alltitr&~450 ~~­

:g~~ 450A 1i;J*ffl f, It J:ftf:½11 ( iJJ' t=!p½)I It M46, M44, M42 ~ 

4$~ S43) * 1f JJt , iTTJ llt 4 r& ~ 450 ~ ~ _::..:g~ ft- 450B iJJ' i* ]fl f, It :J:ft 
¾½11 ( * F!p½}I It M45 , M43 , M41 ~itJ.t S46) * jf JJt , _EL,½ 

lilt M46, M44, M42 ~½11/t M45, M43, M411itflrait~.:i. 

( interlaced) , J:~ 4t t ~ a!) ft i1t·ti. 0 

m~*~3E&.~4Ill~~H~~~lM'*~~z._C•t~z._ 

•$~~~A~*•½ll/t~4fi..,*~~t~~~-tt 0
~~, 

~ ffi ff t ~ t ~ ½ 11 It 4 li ~ ~ M at ' ~ ;J* ffl r L ~ llt 4jt it J ( &p 

Ill 1 A ~ ~ 3 11 PIT 7F ~llt iit.~t it) ii! .ft it~~~~ ' J-A ~ 1~-tx 1!-. ~ t 

~W-tt 0 ~*'~afft~tz._%-½ll/t~/l-li..~~M*'~ 

i* ffl r .fij rai x ~ ~ llt • jt i!4- J ( &p 11 1 B ~ ~ 4 11 PIT 7F ~ llt it jt it ) 

jj!ff-~~~~,~«~ttft~-~--tto 

mi*~•~~~~~,*~~~••z._c•t~a!J*~M•, 

•*•r&~a!J½ll/tiJJ'ffl*~At~~~-,~~-~~£W~a 
~f•1Jti1t-1G O ~tc-*, ~~Jtt~a!J~± t~Ji~f~~~ftl~Iltit~ 
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·• -~~-s~~-6~,•s~~M½$•~•~aft•~•z 

- ft ln ~ !kl ~Jt t ~ 500 z - .f[ 1111 a!J _I:_ ~Jt ~ , • 6 ~ ( ~ ¼ 1'f 1i1 6A 

J:A&~ 6B)~- 5 ~PIT~~ftln~~~Jtt~ 500 z•-t~ 510( ~ 

6A) J.-X& • ..:::-t~ 610 ( Ii] 6B) a!J ~ ;t Ii] 0 itln~ !kJ~Jt t ~ 500 1~ 

~,tt½ • - ~~ 510 ( * E!p $ Jfijl/t~) ix& • ..:::-t~ 610 ( * E!p ftllij 

~-)~}Ji*~~-t~,~~~Ma!JooftT~~••t~•, 

1tAl J3a 14 oo ft t1 ffl ~if/Ju O -1tu 1i1 6A PIT~ , • - t ~ 51 0 1~ ~ 1f Nt 

a!J JJl Ji ft ln ~ !kJ ~Jt 1: ~ ' J:A ½ ,I Ji MT 1 ~ 1i • 111 ~ - ' J.-X ½ Ji Ji 

MT2 ~1i*• ~kt , Jt 'l7. - $ Jfij/:ftti. 520 J:A& • ..:::- $ Jfij~~ 530 

a!J}!_.f.i~ A, B 1i~ •-~~ 510 a!J tf ,~tth~ ( center tap)' ~ff}!_.f.i 

ht. A , B !IFr rJJ , ~ tt. T 1!. Ji~ • ..:::-~ ~ 61 o a!J t ,~ tm i1t c * E?p • -

ftllnt:t~ 620 J:A& • ..:::-ftllnt!t4 630 a!Ji!Jiht. A'' B') 0 ifiJ Ii] 6B z 
• ..:::-~ ~ 610 Jl1J ~ J* ffl ~ 1 A a!J :J:ft_ f: ,tt l4 ( 1J' E!p L ~ ~ .~.tt l4 ) ~ 

:t-~ 1 B a!J :if!.~ ,tt ll ( * E!p {~ rai 3(. ~~*ti.it l4) * Jf JJt , .;t. 1~ ix 

½,l)i MT3, MT4, MTS, MT6 *~1i4111~ttixa*•~*, Jt 

tp ½Ji Ji MTl , MT2, MT3 , MT4, MTS , MT6 1~,1ltv:c_l:_ T Sf-1-t 0 

tt~~- 7 ~,. 7 ~~ft~,a}.~½J~Jtt~ 500 i{}~- 5 ~ 't1 KK' 

~-z~~oo,Jt~-ffl~lAa!J*¾M. 0 -1tu¥7~ffl~,~~ 

~!kJ~Jtt~ 500 ~¼--~~ 510 J:A&¥..:::-~f.&\ 610 ° ~*jf~t111J 

tp , • - ~ ~ 510 1~ J:A ½ ,I Ji MTl i; 1i ti. 11) tJt.4 ( & ¼. -$ JJn tJt. 
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-~t 520 fA ,& JfL::.. $ lfn !Jl .tt 5 3 0 ) , fA ½ ,I Ji MT2 ,t +'F * tt ~ :J:~ ; irrJ 

• ~ .::.. ~ ~ 610 J!1J -i* ffl ml 1 A a!J L ~ * ttJt ll , :¥t- 't7 ½ ,Jj It MT3 , MT 4 

1~ of ff~½ ml 1 A ag ½ ,I ff M 16,_, M 14 , ITTJ ½ ,Jj Ji MTS , MT6 1~ of 

ftfl.i½ml lA a!J½Jlff M13~Mll 0 

tf ~~ ~· 8 ml ' ~ 8 lil ff ~Ii-~ !kJ~Jt 1: ~ 500 i{} ~ ~ 5 i1 't7 KK' 

£•z•~~,:¥t-~~fflmllBa!J*¾Ma 0 ½o¥8mlffl~,fi­

~ C~Jt it~ 500 e?.,-¼ ~ - ~l.&\ 510 J:A,& i..::.. ~ ~ 610 ° ~* 1f 4~111J 

tJ:7 , i .::.. 1: l.&\ 61 0 Jl 11 -i* ffl ml I B a!J .-n~ ra1 x ~ ~ llt tt .tt ll , -ft- t:17 ½ ,Jj 

Ji MT3, MT51~offt~½ml 1B a!J½,l/t M26, M24, M22, irrJ½ 

JIit MT4, MT61~iifff~½ml 1B ag½,,i}i M25, M23, M21 ° 

tf ~~ ~ 9 i1 , ~ 9 ml ( e?.,,¼1f ml 9A, i1 9B, i1 9C J:A,& i1 9D) 

A*•~-C~~~z*~Maz~-T~~a!J~~i1°:¥t-tJ:7,iJ 

9A, 9B 1~*~ i-~ J\*ttjtlf4, ITTJ ml 9C, 9D 1~.fz. ~~ij ra1 x~~* 
ttJtlf4 ° ~ * jf-4~111] t:p , i1 9A ~ i1 9B , i1 9C J:A &. i1 9D ?IT~ z* 
4 Jt lf4 ~ 1~ fl.i ffl ~ - 4F ft ;fli-~ !kJ ~Jt 1: J.&\ 0 ½a i1 9 A ?IT iF , ½J ~Jt ~ l.&\ 

900A z:tft.f:itlf41~ ~-¼1'100-½AI ff M96A,._,M91A, - ~ -1Jt1r1: 

e1f 91 0A J.-:.c&. - ~ ..::.. jJt ft 1: e1f 920A O ~ ,,i ff JI M96A ,_, M94A ~ ¾ 

t.,tJ~ S91A , S92A , S93A , :¥t- t ttJ~ S93A ~.tt:½•.f~ S91A ~t.,t 

$~ S92A Jl.1$'°1~ttJ~ S91A i:i..,&.~$~ S92A zra1 ° ½,I ;I M93A~ 

M91A e?.,,¼·$~ S94A, S95A .. S96A , Jt. t:p ttJ~ S96A 1$Xi~-~$~ 

S94A J:A-&..~tJ~ S95A zra1 ° i-1Jt ftit e1f 910A 1~~4.ittJ~ S91A 
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tA&.ttJ~ S94A , ~ ..:::-iJtftilt ~ 920A 1i~.tt-tt.r~ S92A tA&.ttJ~ . 

• S95A O Jt 'f • ½A\ Ji M96A~M94A c.!:.~-1.lt S91A .1,:,,..,&_ ½ A\ Ji M93A 

,_,M91A ~~.f~ S94A 1il4~!kJ~Jt 1:~ 900A ~-~- iE.lfnt:!t.tt 

930A' ½Ji)i M96A......,M94A ~ttJ~ S92A tA&.½Ji)i M93A,_, 

M91A :-t..t.~J~ S95A 1il4~tJ~Jt ilt~ 900A ~- ~ =-iE.lfnt:lt.tt 

940A, J:A-&~$~ S93A ~tt.r~ S96A 1il4~-*tt~J:~ 950A 0 iTrJ Ill 

9B :-t..!kl~Jt ilt~ 900B ~.t1t.f:.~tl41i~ Ill 9A ~~~Jt ilt~ 900A ~.tit¾ 

.~tl4ffi1J;J. , ~:t-~ ~ :-t..~1f-"JR-!kJ~Jt ilt~ 900B ~.t1t.f:!:tl41i~tl~Jt 

ilt ~ 900A :-t...tit ¾ jt l4 a!J 1Jtl I O t~ -t ~ , -JR- Ill 9 A 4' , ½ Ji Jt M96A 

,_,M94A 1~d:$RJ-JR-½Jilt M93A......,M91A ~J:.1i, mJ"JR-111 9B 4' , ½ 

Jilt M93B......,M91B 1i1$RJ-JR-½Ji)i M96B......,M94B ~ r-Ji" 0 

½a lll 9C FIT~ , !kJ ~Jt ilt ~ 900C :-t..:tit ¾ !:t l4~ ~ ¼ 7' 1~ ½ Ji lt M96 

,_, M91 C , - ~ - iJl ft ilt ~ 91 0C tA ,&_ - ~ ..:::-jJl ft ilt g 920C O ½ Ji 

}t }t M96C, M94C, M92C ~¼~J~ S91C ,· S92C ,. S93C , ~ o/ tt 

$~ S93C ~-ti-~-~.f~ S91C ~tt.r~ S92C iL1,$loj-JR-·ttJ~ S91C tA&.~ 

$~ S92C ~rai 0 ½Ji Ji }t M95C--M93C--M91C ~¼ttJ~ S94C,S95C, 

S96C , ~ 4' ~.f~ S96C 1$ RJ-JR-ttJ.t S94C .l-A ,&~$~ S95C ~ ra1 ° ~ -

iJl ft~~ 910C 1i~~tt-r.t S91C tA&.tt-r~ S94C, ~ ..:::-#Jl -frilt g 920C 

1i~~~f~ S92C .l-A&.tt.r~ S95C O ~ o/ , ½Ji Ji M96C ,. M94C , 

M92C :-t...tt-r~ S91C $!-½Ji }t M95C, M93C,. M91C ~tt-r~ S94C 1i 

ttt..1£~~Jt it~ 900C 3::..- ~- 3tJJntJttt 930C , ½Ji Jt ½tt-r~ S92C 

~½Ji Ji M95C, M93C, M91C :-t..ttlt S95C 1itA.1£!kl~Jt ilt~ 900C 
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~- ~ _::_jtlfn Mtti 940C , J.-A .& ½ Ji It M96C , M94C , M92C ~ti 

• f~ S93C J4½/i,f M95C, M93C, M91C ~tif~ S96C 1~;t14:~-* 

ti~;t~ 950C 0 ITTJ fil 9D ~~~ft ilt~ 900D ~J:'ftf:Jt;t14:1~J4fil 9C ~!kl 

~ft ilt ~ 900C ~J:'ft f:Jt;t14:~Ji.1J;{ , ~ :t-~ ~ ~bt_..(£.1ft½J~Jt ilt ~ 900D ~ 

J:it .f: ,~t ;t14: 1i ~ !kJ ~Jt ilt ~ 900C ~J:it f: -~t ;ti4: ag 1t1 I 0 

tt ~~ ~ 10 fil J.-A .& ~ 11 fil ' ~ 10 fil ~ - -1F ff lff ~ ~~ ~ft ilt ~ 1000 

~ - _fe.171J ag J:.AJt fil , ITTJ ~ 11 fil ( eL½~~fil 1 lA J.-A .& [I] 1 lB) Jl1J ~ ~ 

10 filfff-iG~;JFft~1i-~½J~Jt1t~ 1000 ~~-jtlfnt:!t~ 1100( fil llA) 

tJ,. .& ~ _::_ jt lfn !,!Jt ~ 12 00 ( [I] 11 B ) ag -iG :t fil 0 

it~~~ 12 fil , ~ 12 fi1 ~ -1Fff~1i-~ !kJ~Jt i1t ~ 1000 i{} ;fr~ 10 

lil tp CC';£ ~ ~l~ %1J do , Jt 1i ~ ]fl [I] 9 A ag J:jt f: Jt ;t:14: 0 -1to ~ 12 fi] FIT" 

-iF , -1f ft ~1i-~ ½J ~Jt i1t ~ 1000 ~J:'ft ,f: jt ;ti4: 1i eL ¼ 1i-1gJ ½ Ji Ji M 126 ,_, 

M 122 , - ~ - 1Jl -fr ilt 11f 1210 J.-A .&. - ~ .::-#Ji ft ilt 11f 1220 ° 1ft * 1f ~~ 

171J tp, ½Jilt M126 ~tif~ Sl21, ½~,f M125,_,M122 ~~f~ Sl24 

i:1,. .&. ~ - #Ji 1r i1t 11r 121 0 1~ lA: ~ ½J ~Jt i1t ~ 1000 ~ ~ - 3E lfn #t ti 

1100, ½Ji It M126 ~~f~ S122, ½Ji ,f M125,_,M122 ~~f~ S125 

i:1,. .&. i .::- !Ji ft i1t 11f 122 o 1i li4: ~ ½J ~Jt i1t ~ 1 000 ~ ~ .::- 3E lfn 1:/t .ti 

1200, JL½/i,f M126 ~-tif~ S123 J4~/i,f M125---M122 ~tif~ 

S1261i;t14:~-*tit&~ 1250 ( eL¼~ i-.g~~ 1250A i:1,..&.i.::-.g~ 

~ 1250B) 0 

15 s 
ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1023, p. 44 of 69



tk ii :t ' **-Jr ,qt 1J1j tf ' re *½Ji )t M 126 z.1-f- Ji 1k :k* ½ Ji )t 

- Ml25---Ml22 z.1-f-Jt , rfr t.;{*~~~ 1250 a!J ~-t~1} 1250A 1k{* 

• Ill -'F-~ ½ /j ( '!); !!p ½ /j }t Ml26 Z.~f~ S 123) * 't-JJt • ITTJ *~ ~ ~ 
1250 z i .::.. t~ 1} 1250B 1k {* ffl f It Jft ¾½Ji ( * l!p ½ Ji Jt M 125--­

M 122 zttJ~ S126) * jf JJL, JL½/i It M125---M122 *,(;$ Ri*½Ji 

Jt M36 z r , t.;{ >it it~ a!J ft l1J,t1- 0 

tk ~~ ~ 13 lil , i 13 lil ~4Fffl$i-~ ½J4Jt it~ 1000 i{} ;fr~ 10 

li1 tf=7 CC' ]£~z,t; %1] oo , lt1k;f*ffl lil 9B a!J Jft ¾jt:,t4 ° ~ 13 li1 ~ i 

12 [fl z Jft ¾ Jt :,t4 jJi 1J;{ ~ ~ * ~ M z ht 1i-* i 13 lil z Jft ¾ Jt :-t41~ ~ 

i 12 lil zJft ¾ jt :-t4 a!J 1f1 I 0 

tt~~~ 14 lil , i 14 lil~-1Fffl1f~½J4Jtit~ 1000 i{};fr~ 10 

lil t cc' J£ tt z-t; %1J oo , Jt 1~ ;J* m li1 gc a!J Jft ¾ it :-t4 ° -kti i 14 lil rfr 

iF , -1Ffff$i-~½J4Jt it~ 1000 zJft¾Jt:-t41k ~-¼1'11§J½/i A M146--­

M141, -i.:.-jJLftitil 1410 l-A&.~~.::..fa.JLftitil 1420 ° **1t4t 

1J1j 't7 , ½Ji It M146, M144, M142 zttJ~ S141 , ½Ji )t M145 , 

M143, M141 z~J~ S144 t.;{ai-fJL1r1t 'i 14101k:-t4~-1Fffl1¼~ 

½J4Jt 1!:~ 1000 zi- lF..Jf~/Jltt 1100, ½Ji A M146, M144, M142 

z~J~ S142, ½Ji A Ml45, M143, M141 z.~f~ S145 t.;{,&_ ~ .::..jJL 

1r1t 'i 14201~:-t4~½J4Jt it~ 1000 zi .::..jE_Jf~t:ttt 1200, JL½/i Jt 

M146, M144, M142 zttJ~ S143 ~½Jilt M145, M143 .. M141 

z.ttJ~ S1461k:-t4~-*~~;J;.s\ 1450 ( ~¼1f ~ -t~1} 1450A l-A&. 
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• 
~ ..::..t~ ff- 1450B) 0 

tki.£~ , ~*1f~t1J1J 'f , w~½~ Ji Ml46, Ml44, Ml42 ~4 

Ji.1i~~½~Ji M145, M143, Ml41 ~4Ji., PITt1"Ilttt~~ 1450 

ag ~-t~ft- 1450A 1i;f*ffl J, Ji :l:'ftf:½~ ( iJJ' t=!p½~ Ji M146, M144, 

M142 ~tj.f~ S143) * jfJJt, rfollttj.~J~ 1450 ~~..::..t~f]- 1450B 

iJJ' ;ti ffl J, Ji :!:'ft .f: ½ ~ ( iJJ' i!p ½ ~ Ji M 145, M 143 .. M 141 ~tj.f~ S 146) 

*1fJJt, Ji½~Ji M146, M144, M142 ~½~Ji Ml45, M143, 

M 141 1i te1 raj "t~ I , i:.t. >R t I.&\ ag ft ~1t ·t1. 0 1;-~ , iJJ' of ;f* ffl Ill 9 D ~ :!:ft. 

t:M•*1f~,w~~~t:~-~~~14lll~~I,~AA~~~, 

~ Jl:t ~ .pj. it- ilf O 

~~'iJJ'of•ffl~*~~¾~~-~*~~-~ag~~~h 0
~ 

*'~L*~1f~~'f'~-~-~-~~..::..~-~-~M~~u 
~ Jt] i:.t. ,&. i\.. ~ Jt] ( octagon ) ~ 1111 , ~ Jl:t ~ -1F-* 1f BJ=] ~ Ftl -t•H•* 14 ' * 
•~ffl~-~~~t~~*t:M•of~ffl~~aM~ 0 

i:.t. L PIT* f/.J 1f ~t 111
] ~ ffl * t'Jt aJ=J *1f ~ ~l.t -f;Jq-4~~i , JE.-1F- ffl * 1Mi Ftl 

**~~~~ 0 WL~~'**~~*-a~~t~~*~~-' 
~~~m~-~~ag½~M*~~~-~-,~~J,M½~*¾ag 
½l ~Jt t ~ 1l .f1J llk 1!.1c f/.J £ 'Ji ~ tt O ~ ¼ , *• ~ PIT ~ij ii-~ il ~Jt t ~ 
~:tit¾ it ;tt~fl.! m ie, oo Jl iz , ~ 1~ of~ m ~ ft ~i ~ ½l ~Jt t ~ i:i. a -1F- · 

W~~~~t~ 0 Ji~W~M4Ji.ag½~li'iJJ'~ili~Mf/.J~4M 
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:-tl ' l-A ✓-R it~ a!J ft f,i.•t:l. 0 :Ji 1}-- , *1f aJJ ~ ill !if~ i( F~ ti Ji_ ( stacked 

• guard ring ) * .if /Ja $1fL a!J ~Ji~~ tit h 0 

l-A J:_faff Mi1:f.A *1f 8~ ~~ 1!: 1f ~~171J, fL1-K*1f a~ '¥ tf-'-t1J ~ II] Ffr 

1ti~#JSf.~1G~1~ffp, ~l.t~**aJj~iiEtli.~00 ° 

[ Iii i( 1~ 1¥-~ 8~ l 

~llil(~¼~lillA&~lB)A**aJj-••«~~*~M-~ 
- -Jf ~~ {71J fJ\1 ,F ;t ~ 0 

~2~A-ft•~••«~~-~~a!J_t_~!i1° 

~3!11A~2lilffl,°F~--~---~~m1111Aa!J*¾Ma~~ 
%1J do Iii 0 

~4lilA~2lilffl,°F~fi-~---~~ffl!illBfJ\J*¾Ma~~ 

%11 do Iii 0 

~SIIIAM¼f•~•na~•~•~-ff•~•••~~-~~ 
fJ\1 J:_ i.t Iii O 

~6!11(~¼~!116A~&lil6B)A~5~ffl~~-~~--«~ 

~ • lln 1:/ttt l-A a jE lln Mt it fJ\1 ~ ;t Ill 0 

~71ilA~51ilffl~~fi~~---~~ffllillAa!J*~M-~~ 

%11 do Iii 0 

~81ilA~5lilffl~~--~---~~m1111BfJ\J*¾Ma~~ 

%1J do Iii 0 

18 
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i 9 fl] ( ~¼~fll 9A, Ill 9B, lfll 9C l-X&.l1ll 9D) ~*1r-a~-!kl~ft 

• «~z*~M•z~-•~~FA~~ll] 0 

i 1 o Ill ~ - qf it *n ~ !kl ~ft 1t ~ .1(_ - J[ 1111 FA J:.AJt [i] 0 

i 11 Ill ( ~ ¼ ~ Ill 11 A J:A & lil 11 B ) ~ i 10 lil P/T ~ .1(_ qf it *n ~ ½J 

~~~.1(_~-~~~4~,&~~~~~4FA~~!ilo 

i 12 lil ~ ~ 10 lil P!T ~ z qf it *n ~ ½J ~ft~ ~ .j* ffl [i] 9 A FA :J:ft ~ it ~l 

[ 3:-*JL1if:tf-Wi:"fJLBJ}] 

100 , 200 , 900A , 900B , 900C , 900D 

M16,-.,Mll , M26,-.,M21 , M36,_,M32 , M46---M41 , 

MT1,_,MT6 , M96A,_,M91A, M96B;._M91B, 

M96C,_,M91C, M96D---M91D, M126---M122, 

M136,_,Ml32, M146,_,M141 ~~ Ji 

110 , 210 , 3 10 , 410 , 91 QA , 91 OB , 

910C , 910D , 1210 , 1410 

120, 220 , 320 , 420 , 920A , 920B , 

920C , 920D , 1220 , 1420 

360, 460 

19 

~ ~ill ft~ iJ 

1fL~illft~~ 
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S11---S16, S21-,......,S26, S31,......,S36, S41,......,S46, 

• S91A,......,S96A, S91B,......,S96B , S91C,......,S96C, 

S91D,......,S96D, S121,......,S126, S141,......,S146 ~f~ 

S37, S47 

S38 , S48 

130 , 230 , 330 , 620 , 930A , 

930B , 930C , 930D , 1100 

140 , 240 .. 340 , 630 , 940A , 

940B , 940C , 940D , 1200 

150 , 250 , 350 , 450 .. 950A , 950B , 

950C , 950D , 1250 , 1350 , 1450 

Al 

3 50A , 450A , 1250A , 1450A 

350B ... 450B , 1250B , 1450B 

300, 500 

YY' , KK' , CC' 

510 

610 

A, B , A' , B' 

520 

530 

1000 

20 

..; 

~ - ~4 ti J,i ti.$~ 

~ .=- ~4 ti J,i -~ f~ 

~ti.Gk~ 

t&~l 

~-~~~ 

~ -=-~~~ 
1f*1i-~~~Jt1:~ 

J.t ti. 

~-1:~ 

~-=-1:~ 

i!.tibt 

~ - $ ll~ Mtti. 

~ .=- $ ll~Mt~ 

-1f 1f*1i-~~~Jt i&:~ 

s 
ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1023, p. 49 of 69



··1.-e~~-~~*~M.,~¼~: 
-~-½JiJt,~¼~: 

- .lj;fi - /,,a 1:Jt. • 
;,f7 ~-r~ ' 

- ~ _::_ 4 $~ ; VA.&. 

-~~-ft,~~~tt~--ft,tt~~-&~~~~~~ 

~~tt~--&~~~~~~tt~-==-•&~~~~~; 

-~-==-½Ji,.f,~~~tt~-½~/t~T,tt~-==-½~Jt~¼~: 

- ~fill-$~; 

- ~ 1i-4.f~ ; VA.&. 

-~~4&,~~~U~1i-4&,~~~-&~~~~~~ 

~~tt~~-&~~~~~~tt~1i-4&~~~~~; 

-~-jJtfrC~ (via), j!_~U~-tJA~VA.&.U~~-$~; VA.&. 

-~-==-•1rcs,j!_~tt~-==-•a~au~1z_•a; 

~~,u~-•a,tt~~•a~.&.tt~-•*••~•~-~ 
- ftlTij#t4 ( shunt winding) ; tt ~ -=:-tj.$~ ' tt ~ 1i-ti..f~VA.&. 

tt~-==-•*••~-~-~-==-tt•#t•;~.&.tt~~-&~ 
u~~-&~-~-*•c~s~cr)~~o 

2. ~ ~ tf jJ.;t1J -t[ [I]~ I ~ FlT ~~~~Jt C ~ ~sft ~ it ll , ~ tf7 U ~ ~ 

•a~~~~UJ-4&~tt~-==-4&~~,~.&.U~~-&~ 

~~~u~1m•a•tt~1z_•a~~ 0 

21 s 
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- 3. i(o If tt l- 'f tl J[ 00 i 1 ~ PJT lllf. ~ !kl i1t 1: J,g\ ~ .tfi ~ ,tt :ti , -it- tJ=7 t~ i -

• ½•M~4&•*~•-~½•M~4&· 

4. "5(0 If tt l- 'f 1J J[ 00 i 3 ~ PJT 3!lf. ~ !kl iJt t J,g\ ~J:fi ~ ,tt :ti , -it- tJ=7 tt !kl iJt 

tJ,g\~~¼-i~½MM~~~tti~½MMT~,tt¥~½M 

M~M-~~tt¥~½MM~M-~M,Att¥-½MM~4& 
1i:k~t~~~½MM~4& 0 

5. "5(0 V it l-'fiJ.f[ 00 i 1 ~ P}T *~~tilt t J,g\ ~.tfi~jt:ti , -it- tJ=7 t~ ¥ -

½MM~4&~•~u~~½MM~4& 0 

6. "5(0 If tt l-'f1JJ[ 00 i 1 ~ PJT *~!kl iJt t ~ ~.tfi ¾ ,tt :ti , -it- tJ=7 -t~ !kl iJt 

1:~~~¼= 

-~~½MM~~~tt~~½MMT~'Att~~½MM~M­

~-tt¥-½MM~M-~M;~a 
-ie½MM~~~tt~~½MMT~'Attie½MM~M-

1~~tti~½MM~,tt:ti{e1M; 

~tf=7,tt~~½MM~-i~•a,~¥e½MM~-~A­

ft,tti~•a•ui~•a~•Att*•~~;Atti~ 
4a,tti~•a,ui~•a•ttiA•a~•A-ffiM 

x*~*ttJt:tt 0 
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• tti-½~M~~¼-i-~•-•&,ttI~~~-4&~~ 
~ ;::_ tt .f-1.:.t_ 9r 1Jl1J ; 

tt¥-=-½~~~~¼-~=-~•••a,aI~~~~-a~~ 
~ li- • .f.i:.t_9r-1M ; iA.&. 

tt~4~-~~¼-i~•*«•,~~tt¥-~•••a~a 
ui-=-~•••a,Att¥-~•~•a,tt~-=-~•4• 
.f~ J:.,( .&. tt ¥ ~ jJl ft 1lt S 1i tl~ - :iit ~ i( F/i ti J~ ( guard ring ) 0 

8. "5(0 'f1 tt l-:f 1J J[ 00 ~ 1 ~ FIT id£ :.t_ ½J ~Jt ~ ~ :.t_ :tit 4 ,tt tl , -it- tJ7 1t ½J ~Jt 

t~1~~-tt~1J.~½J~Jt t~ 0 

9. ~ 'f1 it l- :f 1J J[ 00 ~ 1 ~ FIT id£ :.t_ !kl ~Jt ~ ~ :.t_:tit 4 jt ll , -it- tJ7 tt ~ -

ft•~•~u~-=-ft•••:.t_m~•wi~-~m,-A~m 
(octagon) ~*- 00 tl-J 0 

1 o. - ~ iJ ~Jt ~ ~ :.t_ :tft 4 jt tl , ~¼;tr : 

-~-½~~'~¾;/if= 
_ -'YiI _1.,a ~TL • 

-517 -~-r)t. ' 

- ~ .:=-tt.f-1 ; iA.&. 

-¥~•a,~~½tt¥-•a~tt¥-=-•aA~~~u~ 
- .t.i iA .&. U ~ -=-• t-1 :.t_ ra1 ; 

- ~ -=-½~ ~ ' ~¼;tr : 

23 s 
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• 

• 

- ¥ {!9 ttJ~ ; 

- ¥ 1i.. ttJ~ ; i:c& . 

-¥~•&,~~~tt~w•&-•Jli..•&z~; 
-~-•*ta,~~u~-•&~Att¥w•&;~a 
-¥~•*~-,~~U~~-&~AU~Ji..-&; 
~t,u•-•a-u~w•a*•~-J-ft•~•,u¥~ 

•&-U¥1i..•&*•~u••~~z-•~ft•~•,~ 
Att¥~~&~UJ~•&*•~-*-~~ 0 

1 1. "5tU lf tk JJ-tiJ.fei IIl J 1 O ~ PIT 31K z ~ ~Jt. t ~ z J:tt ¾ ,it ll , -it- t U • 

~½~M*~~~-¥-½~MzL# 0 

12. ~ 1:f3 tkl-t1Jj! II]¥ 10 ~PJTlltz½l~Jt. «~zJ:tt¾itll' -it- t t~. 
-½~M*~~~-•~½~MzL# 0 

13. ~ lf tkl-t1Jj!II). 10 ~PITliKZ~~Jt.t~zttt¾.it•' -it- tu i 
-½~~z4&*k~U~~½~~z4& 0 

14. ~ lf tkJJ-t•Jj! 00. 13 ~PJTilJfz~~ 1: ~zJ:tt¾Jt~l, Jt- t t~½J 

•«~~~~~~¼-~~½~M,••~½~MzMa~~­
~~½~MzMa~M,tt~~½~M~U~~½~M~~~~ 

u•-½~MZL~zT,Att•-½~~z4&~k~U~~ 
½~Mz4& 0 
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- • 15. -!(o 'f' tk J} ~,J ff, If] ~ 1 O ~ PIT ~ z ~ t't 1: ~ .ztit .f, M, ~ , -it- 'f ~ ~ 

-½~Mz~&~•~u~~½~Mz4& 0 

16. ~0 t tt 11-tiJ.te. lil i 1 O ~ rJr ~ z tJ ~Jt ~ ~ zJit 4 -~t ll , Jt tf7 t~ tJ 

~~~~~¼= 

-¥~½~M,Att~~½MMzM•~~tt~-½~MzM• 
{El ~ ; J:J.. ,&_ 

-~m½MM,Att¥m½MMzMa~~tt¥~½~Mz~• 
{El~ ; 

~tf7,tt~~½~Mz-~~4&,tt¥m½MMz-•A4 

&,tt~~4&Att•~-&~a~u*•~~;Att~~ 

•a,u•~•&,tt•~•a~tt•A•a~•~-ffiM 

3t~~-*ttjtll 0 

17. ~ t 1t 11-t•J j[ til • 16 ~ Flf ~z½J~Jt 1: ~ zj:i[ ,I: .~tll ' Jt tf 1~. 

~½MM~~~~tt--½MMzT,tt-~½~M~~~~tt 
J~½MM~T,~&.ttJ~½~M~~~~tt~~½~Mz 
-"fo 

18. ~ttt1J-t1Jj[lf)~ l6~Fffjllf.z½J;,,Jt~~z:tit.f:jtll' Jttpt~~ 

-½MM~~~~tt-~½MMzT,tt~m½MM~~~~tt 
¥-½~M~T,~&.ttJ~½~M~~~~tt~m½~Mz 
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ro 

• 19. -l<u 'I' tt JJ. *Ht IIH~ 1 o ~ M li! ~ ~ ~ 1: ©<. ~ :tit it M, ~ , :Jt 'f : 

ui-½~~~~¼-i-~•~•&,ttI~ui-•&~tt 
i =-.it J.t ~ 1r 1Jt1 ; 

tti=-½~~~~¼--=-~-~-&,ttI~tti~•&~tt 
i Ji.tt.f~~1r1Jt1 ; J:J..&. 

tt*~~-M~¼--~•*«m,~~ui-~-~-&~.&. 
ui=-~•••&,xui-~•~•&,ui=-~•~• 
&~atti~•*••~-~-*~~~-~o 

20. "5(11 'f' tt 1l-*1J j[ [I} i IO ~PIT~~~ ~Jt « ~ ~J:ft ~ lt *l , -1t- cp t~ iJ 

~ «~1~~--1Fitf1t~iJ~Jt «~ 0 

21. "5(11 1¥ it -l¥- *1 j[ [I} • 1 0 J:Ji PIT ~ ~ iJ ~Jt « ~ ~ 3:ft ~ Jt *l , -1t- tf t~ i 

-~•~-~~i=-~•~-~~~~~-~m,-AMm~¼ 
-(!J,fj 0 
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it.n. 

130 150 140 

r - - r1.- - - - 11 r1.- 7r - - r1.- - - - 1 
I SJl 11 S}3 

11 S}2 
I 

/100 

:c::;;!;;;:!J;:::: :~~~=::E : ~ 1~ 
I 1:::::::l1fn!~~i§1i;:@'fert~11- Ml4 

Ml3 
Ml2 I ~b$1t;.$.;.!.§'"4'W&'iit~~I I-

1 
i,~.@:J£1!%t?&A~:3::~~~ : M 11 

L 110 - - ~l! - ~lOJL ~l~ JL12~ - - s1s - - l~O J 
(IA) 

230 250 240 

r - - r1_ - - - 11 r1_ 7r - - r1_ - - - 1 
S21 S23 S22 

I II 11· I 

I ~:!:::!:!::~~~~~~~ 12~:'.SZ:ilSi:'.SZ~:'.SZ:ilSi:'.SZiai~ I M26 
~~~~~~ 62S~~~2S2S252S2S25i25252:i2S252iZ5&l I M25 
~~~~~~~~~ ~~~~~~ 1 M24 
~~~~~~- ~;g;zz~~~~~~~ 

1 

M23 
M22 

=~~m~~~~~~= ~~~~~~~~~ 1 M21 
I 11 11 I 

L 2~0 __ ~2! _ ~l~L ~2~ JL22~ __ S~5 __ 2~0 J 
(1B) 

lli 

1200 

• 
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• 

0 

... : ... •.•·············=···················=·=··: 
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lt:.ll'l 

y 

S37 

S38 

360 

330 

.,--- i -
S31 

350 
r..r:_7 

7 r350A 1 - -
lrl----71 

11• S33 •1 1 
I 

340 

- i - -
S32 

- 7 

I 

~300 

Y' 
qi ...,,~..,...,,...,.-r,r..,........,........-rm..,,....,,.., 

!::~ M36 1,~S37 
I 

J 

I I ~ - - - - - ., I M35 
I 

I I I "7Q"v~~ 7v'Q~~?'v"v'~ I 
1 1 : K2~;:£~ct:z':;t.iC'A, """":~_ A,:x_ '-A:~ ...... "V':~_ ""':"""""' 1 M34 
11: ~~~~~~~~~~ 1 M33 

S38 

rrw;;,;,,,:•'\-"If•')Gt?:'."'·'?Wt~r:i-r , , : I I M32 
I I I I ii I I 
L 3J0 __ Sj4 __ ~I0_J ~-=-S(J-~L 3~0 __ Sj5 __ 330 _J 

350B 
360 

STI 

P-Sub 

l311I 

• 
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Vll 

300 

330 
450 

340 I 
( r ~ - 1 ( 

1 - - - l - - 71 450A 11 - - - l - - - 7 
r-1-----, 

y • S41 11: S43 :'I S42 • Y' 
, ~~~~ ~~m~ , , , ,.....,.........,.......,.....,.....,..,,.......,... ............ .,...,....,, , 

S47 ~ 1 ::::::~ ~ 11 ~~ ............. --...... ............. ~ 1 M46 ~S47 
S48~ I 11 I M45 ~S48 

I•······-· '-· - - ' -

M44 

M43 

M42 
M41 

410 S44 410 I I : S46 : II 420 S45 420 
460 ~ L _ _ _ _ _ _ J LL_: \: - _: ...JJ L _ _ _ _ _ _ _ J ~460 

450B 

STI 

P-Sub 

141 

• 
t I 

I 
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• 

I 
I 

:,:::•:::1:::1::!!::!:::,:::,:::!: 
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' . 

(6A) 

it.() 

~510 

MTl 
MT2 

~61 

~610 

§IIGll$1 I 1~11
8

11
8 

W00 100 
~~~ ili~8 

(68) 

MT3 
MT4 
MT5 
MT6 

630 

. , . 

• 
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• 

• 
C) 
C) 
LO 

~ 
r 

E-­
~ 

- ,r- - - - -, 

~
111·2' 11 : 
II:· 

C) 
CV) 
(.0 

~~~~ 
~~ ~~ ~~ ~~ 
~~~~ 
-BB- -mt-~~ 

\ I \ \ I \ 
~~~~ 

~~I~ 

-E--
(/) 

.D 
;:::) 

(/) 
I 

0.. 

s 
ADVANCED MICRO DEVICES, INC. 
 

     IPR2023-00789 Ex. 1023, p. 62 of 69



• 

• 
0 
0 
l{) 

~ 
r - - - - - ,r- - - - -, 

1g 
l{) 

I 

~ ~::;m;m: 
~ ~::1111: 

~::i m; m: 
11 

I 
I 

L - - - - - _JL.__ - - - _J 

0 
N 
c..o 

0 
CV) 
c..o 

.0 
:::l 

U) 
I 

a.. 
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I 

It.fl 

• 
900A 9008 

\ 930A 950A 940A 9308 9508 9408 / 

r - - -st- - 71 st<\lr - - s9fA - - 7 r - - \918- - 71 si3iJI - - l92B - - 7 
M96A 1 ~~~~~-~m~~~~~~ 1 1 

. . . .. • "•·····.. • . 
11
~

11 
· · .. · . ~ . .,:t,,'li..... ..... • . 

1 M968 
M95A I ._ "·· I I . ·r • . -:;;;•, .. IIIXMX&lll .. . .... .; ,,..:. I M958 
M94A I ·. . · • __ ,$~~~~~ ~=L),O =~==~~ I M948 
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