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(57) ABSTRACT 

A virtual memory device includes a bridge circuit wherein in 
an integrated SOC device, a bridge circuit with less than 
10% die size and a non-volatile XIP random access memory 
is used to connect to a high efficiency memory bridge circuit, 
So as to facilitate an improvement of boot-up speed and 
MMI initialization of a portable mobile device, and perfor 
mance of network Searching and network protocol of a 
wireleSS Station, as well as a reduction of cost of the entire 
memory, upon applying inside the portable wireleSS mobile 
device. The invention includes an integrated SOC applica 
tion System interface, incorporating a NAND flash memory, 
an XIP non-volatile random access memory, a program 
mable MIF bridge, and a volatile XIP random access 
memory, is used to perform a virtual memory without an 
MCU system control interface being a new architecture of 
MCU system control interface, by means of Software simu 
lation. 
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VIRTUAL MEMORY DEVICE INCLUDING A 
BRIDGE CIRCUIT 

BACKGROUND OF THE INVENTION 

0001) (a) Field of the Invention 
0002 The present invention relates to a virtual memory 
device including a bridge circuit, and more particularly to a 
Virtual memory device wherein a bridge circuit with leSS 
than 10% die size and a non-volatile XIP (Execute In Place) 
random access memory is used in an integrated SOC (Sys 
tem-On-Chip) device to connect to a high efficiency memory 
bridge circuit, thereby constituting a new architecture of 
Virtual memory device. 
0003) (b) Description of the Prior Art 
0004. As the continuous advancement of existing per 
Sonal digital products, their functions are also becoming 
more versatile. Therefore, a memory device of portable 
application architecture is also becoming more Sophisticated 
under a restriction of size. However, Storage Space in a 
Virtual memory is becoming to fail in meeting requirements. 
The major reason is that the virtual memory with higher 
efficiency requires the memory with higher Storage Space for 
Storing program codes, but should Satisfy the requirements 
of low cost and Small area at the same time. Therefore, if 
portable application architecture with a Small size and high 
price is used, a better Solution to the Storage Space in its 
virtual memory is still not available. 
0005 Accordingly, how to provide a flash, memory 
device with a higher efficiency and a lower cost is a 
motivation of invention of the present inventor. 

SUMMARY OF THE INVENTION 

0006 The present invention is to provide a virtual 
memory device including a bridge circuit, wherein a bridge 
circuit with less than 10% die size and a non-volatile XIP 
random acceSS memory is used in an integrated SOC device 
to connect to a high efficiency memory bridge circuit, So as 
to facilitate an improvement of boot-up speed and MMI 
(Man-Machine Interface) initialization of a portable mobile 
device, and performance of network Searching and network 
protocol of a wireleSS Station, as well as a reduction of cost 
of the entire memory, upon applying the new architecture of 
virtual memory device inside the portable mobile device. 
0007 To enable a further understanding of the said 
objectives and the technological methods of the invention 
herein, the brief description of the drawings below is fol 
lowed by the detailed description of the preferred embodi 
mentS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 shows a system block diagram of the 
present invention. 
0009 FIG. 2 shows a schematic view of an implemen 
tation of the present invention. 
0.010 FIG. 3 shows a schematic view of a second imple 
mentation of the present invention. 
0.011 FIG. 4 shows a schematic view of a third imple 
mentation of the present invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0012 Referring to FIG. 1, the present invention is to 
provide a virtual memory device including a bridge circuit, 
which is an integrated SOC device A comprising a NAND 
flash memory B, an XIP non-volatile random access 
memory C, a programmable MIF (Memory Interface) bridge 
D, and a volatile XIP random access memory E. By a setting 
of Software simulation, the integrated SOC device A enables 
a virtual memory device L without an MCU (Main Control 
Unit) system control interface F to contain the MCU system 
control interface F. 

0013 The new architecture of virtual memory device L 
uses a minimum size of the XIP non-volatile random acceSS 
memory interface C, the programmable MIF bridge D, and 
the NAND flash memory B, such that a bridge circuit with 
less than 10% die size and a non-volatile XIP random access 
memory H to be used inside the virtual memory device L to 
connect to a high efficiency virtual memory interface, 
thereby configuring the new architecture of Virtual memory 
device L into the integrated SOC device with a small size, 
high density, and low cost A. 
0014) The NAND flash memory B comprises a function 
of page fault mechanism address mapping B1, and a func 
tion of page fault free management, Such that when a 
program code I of a portable mobile device is loaded into the 
NAND flash memory B, a memory space of a maximum 
density can be available inside the integrated SOC device A. 
0015 The XIP non-volatile random access memory C 
and the programmable MIF bridge D, are virtual memory 
interfaces with Small sizes, and are integrally bridged into 
the integrated SOC device A. Moreover, by a setting of 
Software simulation, the XIP non-volatile random access 
memory C can be integrated with a virtual memory having 
an SDRAM (Synchronous Dynamic Random Access 
Memory) memory, a DDR (Double Data Rate) memory, a 
NOR memory, and an MRAM (Magnetic Random Access 
Memory) memory. 
0016. The programmable MIF bridge D can use a means 
of hardware simulation to enable the integrated SOC device 
A to integrate the NAND flash memory C therein, so as to 
provide a dual mode Virtual memory interface to the inte 
grated SOC device A, and to configure the new architecture 
of Virtual memory interface into a virtual memory interface 
of Static random access memory and dynamic random access 
memory. 

0017. The virtual memory device L is provided with a 
RISC (Reduced Instruction Set Computer) portable program 
or a data file J, and the volatile XIP random access memory 
E is also provided with Some executable programs E1. 
Therefore, when power of a portable device is insufficient, 
using system software will not cause a loss of the RISC 
portable program or data file J. 

0018. The essential consideration of the aforementioned 
hardware architecture lies in how to integrate the integrated 
SOC device A into a dual mode virtual memory device L 
asSociated with a high efficiency virtual memory interface, 
thereby improving a boot-up speed K and an MMI initial 
ization K1 of a portable mobile device, and performance of 
network Searching K2 and network protocol K3 of a wireleSS 
Station, as well as reducing a cost of the entire memory. 
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0019 Referring to FIG. 2, it shows a schematic view of 
an implementation of the present invention. An integrated 
SOC device A comprising a NAND flash memory B, an XIP 
non-volatile random access memory C, a programmable 
MIF bridge D, and a volatile XIP random access memory, is 
mainly used to enable a virtual memory interface without an 
MCU system control interface F to be a new architecture of 
Virtual memory interface containing the MCU System con 
trol interface F, by a Setting of Software simulation. 
0020. A file system of the NAND flash memory B, which 

is integrated in the integrated SOC device A, comprises a 
function of page fault mechanism address mapping B1, and 
a function of internal page fault free management B2, Such 
that when a program code I of a portable mobile device is 
loaded into the NAND flash memory B, a memory space of 
a maximum density can be available inside the integrated 
SOC device A. Moreover, a PSRAM (Pseudo-Static Ran 
dom Access Memory) enhanced virtual memory E can 
configure this volatile XIP random access memory E into a 
Software or hardware System architecture based on different 
fraction occupied by the internal memory Space, thereby 
constituting a virtual memory System with a lower cost, a 
higher performance, and lower power consumption. 
0021 Referring to FIG. 3, an integrated SOC device M 
can further use a means of hardware bridging or a Setting of 
Software simulation to integrate a NAND flash memory M1, 
a NOR memory M2, and a programmable MIF bridge M3 
into the integrated SOC device M, by bridging with a bridge 
circuit with less than 10% die size and a non-volatile XIP 
random access memory N. In addition, a PSRAM enhanced 
virtual memory M4 can configure this volatile XIP random 
access memory M4 into Software or hardware System archi 
tecture based on different fraction occupied by the internal 
memory Space, thereby constituting a virtual memory Sys 
tem with a lower cost, a higher performance, and lower 
power consumption. 

0022 Referring to FIG. 4, the present invention can 
further use a Setting of Software Simulation to integrate a 
NAND flash memory O1, an XIP non-volatile random 
access memory O2, and a programmable MIF bridge O3 into 
a dual mode integrated SOC device O, by bridging with a 
bridge circuit with less than 10% die size and a non-volatile 
XIP random access memory P; so as to provide a virtual 
memory System with a lower cost, a higher performance, 
and lower power consumption, upon applying the integrated 
SOC device O in a portable mobile device. In addition, the 
Virtual memory System can be configured into Software or 
hardware System architecture. 
0023 To further manifest the advancement and practica 

bility of the present invention, the advantages of the present 
invention are listed below: 

0024 (1) The integrated SOC device can be associated 
with a virtual memory interface with a Small size. 

0025 (2) It is provided with a new architecture of 
MCU system control interface by Software simulation. 

0026 (3) It is provided with a virtual memory system 
with a lower cost, a higher performance, and lower 
power consumption. 

0027 (4) The integrated SOC device comprises a 
bridge circuit with less than 10% die size and a non 
volatile XIP random access memory. 
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0028 (5) It is provided with architecture of virtual 
memory interface by a Setting of Software Simulation. 

0029 (6) It has advancement, practicability, and con 
Venience. 

0030) (7) It can improve an industrial competitiveness. 
0031. It is of course to be understood that the embodi 
ments described herein is merely illustrative of the prin 
ciples of the invention and that a wide variety of modifica 
tions thereto may be effected by persons skilled in the art 
without departing from the Spirit and Scope of the invention 
as Set forth in the following claims. 

What is claimed is: 
1. A virtual memory device including a bridge circuit, 

wherein in an integrated SOC device, a bridge circuit with 
less than 10% die size and a non-volatile XIP random access 
memory is used to connect to a high efficiency memory 
bridge circuit, So as to enable the new architecture of Virtual 
memory device to facilitate an improvement of boot-up 
speed and MMI initialization of a portable mobile device, 
and performance of network Searching and network protocol 
of a wireleSS Station, as well as a reduction of a cost of the 
entire memory, upon applying inside the portable mobile 
device; the new architecture of Virtual memory device 
comprising an integrated SOC application System interface, 
which incorporates a NAND flash memory, an XIP non 
Volatile random access memory, a programmable MIF 
bridge, and a volatile XIP random access memory, mainly 
used to enable a virtual memory without an MCU system 
control interface to be a new architecture of MCU system 
control interface with a best System performance, by a 
means of Software simulation; a file system of the NAND 
flash memory including a function of page fault mechanism 
address mapping, and a function of internal page fault free 
management, Such that when a program code of a portable 
mobile device is loaded into an application program of the 
NAND flash memory, a memory space of highest density 
can be available inside the integrated SOC device; the 
integrated SOC device containing a RSIC portable program 
or data file, and the volatile XIP random access memory also 
containing Some executable programs, Such that a loss of 
portable file format will not be occurred when a power of 
portable mobile device is insufficient. 

2. The virtual memory device including a bridge circuit 
according to claim 1, wherein the programmable MIF bridge 
and the XIP non-volatile random access memory can be 
further configured into an MRAM memory, a DDR memory, 
a NAND flash memory, a NOR memory, and a related high 
density System simulation memory interface, by a Setting of 
Software Simulation. 

3. The virtual memory device including a bridge circuit 
according to claim 1, wherein the programmable MIF bridge 
can further provide a register to configure a memory equip 
ment and a memory type of a System memory interface. 

4. The Virtual memory device including a bridge circuit 
according to claim 1, wherein the programmable MIF bridge 
can further provide a register to configure a start-up of 
operating system of a NAND flash memory or an XIP 
non-volatile random acceSS memory. 

5. The virtual memory device including a bridge circuit 
according to claim 1, wherein the programmable MIF bridge 
can combine the bridge circuit with less than 10% die size 
and a non-volatile XIP random acceSS memory, and use a 
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MRAM memory and file System management technique to 
further provide a high reliable operating System start-up of 
a NAND flash memory, so as to prevent a start-up file of 
operating System of the file System and a file System control 
table from damage due to a characteristics of the NAND 
flash memory, and to prolong a lifetime of entire System. 

6. The Virtual memory device including a bridge circuit 
according to claim 1, wherein the bridge circuit with a 
non-volatile XIP random acceSS memory can use a charac 
teristics of MRAM memory, a file W/R (Write/Read) count, 
an EDC (Error Detecting Code) count, and a residual Storage 
Space of entire memory, to further provide an estimated 
aging constant of data Storage device of the NAND flash 
memory, provide a file System with a capability of control 
ling a lifetime of the NAND flash memory storage system 
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and optimizing a lifetime of most essential data of the entire 
System, and to provide a user with information of a residual 
Storage Space of the Storage System and a lifetime of the 
memory System. 

7. The virtual memory device including a bridge circuit 
according to claim 1, wherein the bridge circuit with a 
non-volatile XIP random access memory can be also con 
verted into an embedded ASIC (Application-Specific Inte 
grated Circuit) for applying to MCU, So as to combine with 
an MCU of a portable mobile device, thereby developing a 
Same function, and reducing a System cost of the portable 
wireless mobile device. 


