
US00823 8171B2 

(12) United States Patent (10) Patent N0.2 US 8,238,171 B2 
Lee et a]. (45) Date of Patent: Aug. 7, 2012 

(54) APPARATUS AND METHODS FORA 5,513,135 A 4/1996 Dell et a1. ..................... .. 365/52 
PHYSICAL LAYOUT ()F SIMULTANEOUSLY 5,619,471 A 4/1997 Nunziata ~~~~~~~~~~~~~~~~ ~~ 365/23003 

5,748,528 A * 5/1998 Campardo et a1. ..... .. 365/185.13 
SUB'ACCESSIBLE MEMORY MODULES 5,790,447 A 8/1998 Laudon et a1. ............ .. 365/52 

_ 5,796,662 A 8/1998 Kalter etal. ..... .. 365/200 
(75) Inventors: Terry R- Lee, B0159, ID (US); Joseph 5,831,925 A 11/1998 Brown 6M1. .. .. 365/230.03 

M. Jeddeloh, ShorevieW, MN (US) 5,857,109 A 1/1999 Taylor . . . . . . . . . . . . . .. 712/37 

5,884,067 A 3/1999 Storm etal. ......... .. 345/533 

(73) Assigneez Micron Technology, Inc” Boise’ ID 5,973,951 A 10/1999 Bechtolshelm et a1. 365/52 
Us) 5,995,376 A 11/1999 Schultz et a1. ....... .. 361/788 

( 6,046,952 A 4/2000 Novak et a1. ..... .. 365/222 
6,049,476 A 4/2000 Laudon et a1. ................ .. 365/52 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl.No.: 13/047,602 

(22) Filed: Mar. 14, 2011 

(65) Prior Publication Data 

US 2011/0164446 A1 Jul. 7, 2011 

Related US. Application Data 

(63) Continuation of application No. 12/179,423, ?led on 
Jul. 24, 2008, noW Pat. No. 7,911,819, Which is a 
continuation of application No. 11/311,948, ?led on 
Dec. 19, 2005, noW Pat. No. 7,414,875, Which is a 
continuation of application No. 10/434,578, ?led on 
May 8, 2003, noW Pat. No. 6,982,892. 

(51) Int. Cl. 
GIIC 7/10 (2006.01) 

(52) US. Cl. ....... .. 365/189.04; 365/189.02; 365/230.02; 
365/230.06; 365/238.5 

(58) Field of Classi?cation Search ........... .. 365/189.02, 

365/189.04, 230.02, 230.06, 238.5 
See application ?le for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,951,246 A * 8/1990 Frommet a1. .............. .. 711/169 

5,040,153 A 8/1991 Fung et al. ............. .. 365/230.03 

167 

\ 

(Continued) 

FOREIGN PATENT DOCUMENTS 

JP 410283773 A 10/1998 

(Continued) 

Primary Examiner * Viet Q Nguyen 
(74) Attorney, Agent, or Firm * Dorsey & Whitney LLP 

(57) ABSTRACT 

A layout for simultaneously sub-accessible memory modules 
is disclosed. In one embodiment, a memory module includes 
a printed circuit board having a plurality of sectors, each 
sector being electrically isolated from the other sectors and 
having a multi-layer structure. At least one memory device is 
attached to each sector, the memory devices being organiZed 
into a plurality of memory ranks. A driver is attached to the 
printed circuit board and is operatively coupled to the 
memory ranks. The driver is adapted to be coupled to a 
memory interface of the computer system. Because the sec 
tors are electrically-isolated from adjacent sectors, the 
memory ranks are either individually or simultaneously, or 
both individually and simultaneously accessible by the driver 
so that one or more memory devices on a particular sector 

may be accessed at one time. In an alternate embodiment, the 
printed circuit board includes a driver sector electrically iso 
lated from the other sectors and having a multi-layer struc 
ture, the driver being attached to the driver sector. 
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APPARATUS AND METHODS FOR A 
PHYSICAL LAYOUT OF SIMULTANEOUSLY 
SUB-ACCESSIBLE MEMORY MODULES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 12/179,423, ?led Jul. 24, 2008, US. Pat. No. 
7,911,819, Which is a continuation of US. patent application 
Ser.No. 11/311,948, ?led Dec. 19, 2005, US. Pat. No. 7,414, 
875, Which is a continuation of US. patent application Ser. 
No. 10/434,578, ?led May 8, 2003, US. Pat. No. 6,982,892. 
These applications and patents are incorporated by reference 
herein in their entirety and for all purposes. 

TECHNICAL FIELD 

The present invention relates to memory modules, and 
more particularly to novel apparatus and methods for a physi 
cal layout of simultaneously sub-accessible memory mod 
ules. 

BACKGROUND OF THE INVENTION 

A conventional computer system 10 shoWn in FIG. 1 
includes a central processing unit (“CPU”) 12, such as a 
microprocessor, that is coupled to a bus bridge 16, memory 
controller or the like. The CPU 12 is also typically coupled to 
a cache memory 18 to alloW instructions and data to be more 
frequently accessed by the CPU 12. The bus bridge 16 alloWs 
the CPU 12 to receive program instructions from a system 
memory 20. The CPU 12 can also Write data to and read data 
from the system memory 20 through the bus bridge 16. The 
CPU 12 also preferably transfers video data from the system 
memory 20 to a display system including a graphics proces 
sor or graphics accelerator 24, a video RAM 26, and a con 
ventional display 28, such as a cathode ray tube (“CRT”), 
liquid crystal display (“LCD”) or ?eld emission display 
(“FED”). The graphics accelerator 24 processes graphics data 
to free up the CPU 12 from performing that function. The 
graphics accelerator 24 Writes video data to and reads video 
data from the video RAM 26, and generates a video signal 
that is applied to the display 28. The bus bridge 16 also 
interfaces the CPU 12 to a peripheral bus 30, such as a periph 
eral component interconnect (“PCI”) bus. The peripheral bus 
30 is, in turn, coupled to at least one mass storage device, such 
as a disk drive 32 and a CD ROM drive 34, and at least one 
user interface device, such as a keyboard 36 and a pointing 
device 38. The computer system 10 may, of course, contain a 
greater or lesser number of components. 
As shoWn in FIG. 2, the system memory 20 is generally in 

the form of one or more memory modules 44 that includes 
several integrated circuit memory devices 40, such as 
dynamic random access memories (“DRAMs”) and Which 
may be Advanced Technology (“AT”) Drams, such as RAM 
BUS DRAMs (“RDRAMs”) or synchronous link DRAMs 
(“SLDRAMs”), mounted on a printed circuit board 42. Typi 
cally, the memory modules 44 are removably plugged into a 
motherboard 46 of a computer system 10 (FIG. 1). The size of 
the computer system’s memory can be increased by simply 
plugging additional memory modules 44 into the mother 
board 46. Memory modules 44 are commercially available in 
standardized con?gurations, such as a single in-line memory 
module (“SIMM”) and a double in-line memory module 
(“DIMM”). The memory modules 44 are electrically coupled 
to a memory controller 50 or other device (not shoWn) 
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2 
mounted on the mother-board 46 using standardized memory 
interfaces 52. These standardized memory interfaces 52 gen 
erally include a data bus, an address bus, and a control/ status 
bus. 

Conventional DIMM’s have tWo sides populated With 
memory devices With each side of the memory module 44 
representing an independently addressable memory rank. In 
conventional memory modules 44, only one rank of memory 
Will be transmitting data at a time, since the memory interface 
52 is shared betWeen the tWo ranks. The physical design for 
such modules typically consists of one rank on each side of 
the memory module 44. The printed circuit board (PCB) or 
module substrate of a conventional memory module 44 has 
poWer and ground reference planes that are shared for the 
entire rank, and in some cases, shared betWeen both ranks of 
memory. 

FIG. 3 shoWs a top schematic representation of a conven 
tional memory module 44. In this example, each memory 
rank 62 consists of eight memory devices 40 (eg DRAMs). 
A driver chip 64 is attached to one side of the memory module 
44 and is operatively coupled to the memory interface 52 
(FIG. 2). The driver chip 64 receives control signals and 
address signals from the memory interface 52 and multi 
plexes and routes these signals to the appropriate memory 
devices 40 on the memory module 44 and receives and de 
multiplexes data signals from the memory devices 40 and 
routes these signals back to the memory interface 52. The 
PCB typically includes a connector edge adapted for insertion 
into a corresponding socket of the computer system 10, as 
disclosed, for example, in US. Pat. Nos. 6,1 1 1,757 and 5,513, 
315 issued to Dell et al. 

FIG. 3 also shoWs a PCB stackup 60 of the conventional 
memory module 44. The PCB stackup 60 includes top and 
bottom conductive layers S1, S4 Which are used as signal 
routing layers. Ground layers G1, G2 are formed adjacent to 
the top and bottom signal routing layers S1, S4 Which serve as 
ground planes to deliver the ground connection to the 
memory devices 40, and to provide a return path for data 
signals. Next, voltage layers V1, V2 are provided for deliver 
ing poWer to the memory devices 40. Finally, signal layers S2, 
S3 are provided for command/ address and clock signals. The 
voltage layers V1, V2 may also provide a return path for the 
command/address and clock signals that may be contained on 
signal layers S2, S3. The ground layer G1 is a common 
reference plane for all of the memory modules 40 of rank A, 
and this ground layer G1 is electrically connected to ground 
layer G2 using plated through holes (not shoWn). In some 
memory modules, a six layer PCB stackup design is used, and 
the ?rst voltage layer V1 and second ground layer G2 are 
eliminated, as disclosed, for example, in US. Pat. No. 5,973, 
951 issued to Bechtolsheim et al. 
Although desirable results have been achieved using con 

ventional memory module 44 of the type described above, 
some draWbacks exist. One draWback, for example, is that 
because the memory interface 52 is shared betWeen the tWo 
ranks 62, the driver chip 64 accesses only one memory rank 
62 at a time. For advanced data bus con?gurations having 
greater bandWidth than conventional 32-bit or 64-bit con?gu 
rations, memory modules 44 that can only access the memory 
ranks 62 sequentially cannot fully utilize the capacity of such 
advanced data bus con?gurations. Thus, conventional 
memory modules 44 may hamper the speed at Which 
advanced computer systems may operate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a conventional computer 
system having a system memory. 
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FIG. 2 is an isometric vieW of a conventional system 
memory that may be used in the computer system of FIG. 1. 

FIG. 3 is a top schematic representation of a conventional 
memory module of FIG. 2. 

FIG. 4 is a top schematic representation of a memory 
module in accordance With an embodiment of the invention. 

FIG. 5 is a side elevational vieW of the memory module of 
FIG. 4. 

FIG. 6 is a functional block diagram for the components of 
the memory module of FIG. 4. 

FIG. 7 is a top schematic representation of a memory 
module in accordance With another embodiment of the inven 
tion. 

FIG. 8 is a side elevational vieW of the memory module of 
FIG. 7. 

FIG. 9 is a functional block diagram for the components of 
the memory module of FIG. 7. 

DETAILED DESCRIPTION OF THE INVENTION 

The present description is generally directed toWard novel 
apparatus and methods for a physical layout of simulta 
neously sub-accessible memory modules. Many speci?c 
details of certain embodiments of the invention are set forth in 
the folloWing description and in FIGS. 4-9 to provide a thor 
ough understanding of such embodiments. One skilled in the 
art Will understand, hoWever, that the present invention may 
have additional embodiments, or that the present invention 
may be practiced Without several of the details described in 
the folloWing description. 

FIG. 4 is a top schematic representation of a PCB stackup 
160 of a memory module 144 in accordance With an embodi 
ment of the invention. FIG. 5 is a side elevational vieW of the 
memory module 144 of FIG. 4. In this embodiment, the 
memory module 144 includes four sectors 166. As shoWn in 
FIG. 4, each sector 166 includes ?rst, second, third, and 
fourth signal layers S1, S2, S3, S4, ?rst and second ground 
layers G1, G2, and ?rst and second poWer supply layers V1, 
V2. Each sector 166 is electrically isolated from adjacent 
sectors 166, as depicted by sector boundary lines 167. A 
plurality of memory devices 40 are attached to each sector 
166. The memory devices 40 can be conventional memory 
devices Well knoWn in the art. In the embodiment shoWn in 
FIGS. 4 and 5, the memory module 144 includes four memory 
devices 40 attached to each sector 166. A driver 164 is 
attached to each sector 166. As shoWn in FIG. 5, the PCB 
board 160 includes a connector edge 168 having a plurality of 
pins 169 adapted for insertion into a socket (not shoWn) on a 
motherboard 146. 

FIG. 6 is a functional block diagram for the components of 
the memory module 144 ofFIG. 4. As shoWn in FIG. 6, each 
driver 164 is operatively coupled to one of the memory 
devices 40 in each sector 166. The plurality of memory 
devices 40 coupled to each driver 164 forms an independently 
accessible memory sector 166. Again, in the embodiment 
shoWn in FIGS. 4-6, the memory module 144 includes four 
memory sectors 166 each having one driver 164 and four 
memory devices 40. 
More speci?cally, as shoWn in FIG. 6, the ?rst driver 164A 

(attached to the ?rst sector 166A) is operatively coupled to the 
?rst memory device M1 (attached to the ?rst sector 166A), the 
second memory device M2 (attached to the second sector 
166B), the third memory device M3 (attached to the third 
sector 166C), and the fourth memory device M4 (attached to 
the fourth sector 166D) to form a ?rst memory rank. Simi 
larly, the second driver 164B (attached to the second sector 
166B) is operatively coupled to the ?fth memory device M5 
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4 
(attached to the ?rst sector 166A), the sixth memory device 
M6 (attached to the second sector 166B), the seventh memory 
device M7 (attached to the third sector 166C), and the eighth 
memory device M8 (attached to the fourth sector 166D) to 
form a second memory rank. In like fashion, the third driver 
164C is operatively coupled to the ninth, tenth, eleventh, and 
tWelfth memory devices M9, M10, M11, M12 to form a third 
memory rank, and the fourth driver 164D is operatively 
coupled to the thirteenth, fourteenth, ?fteenth, and sixteenth 
memory devices M13, M14, M15, M16 to form a fourth 
memory rank. 
One aspect of the embodiment shoWn in FIGS. 4-6 is that 

the modules 144 are segmented into sectors 166 (in this case, 
quadrants). Since the poWer delivery for each sector 166 is in 
one relatively small area, and the sector’ s memory devices 40 
are located directly opposite of each other, it may be possible 
to reduce the number of layers of the PCB stackup 160 to six 
by eliminating layers V1 and G2. Also, this layout Would 
alloW signal return paths to be contained to a single reference 
plane, Which advantageously avoids having the signal cross 
reference planes, thereby providing improved signal integrity 
and electromagnetic interference (EMI) characteristics. 
These aspects may reduce the cost of manufacturing the PCB 
board 160. Additionally, asynchronous noise caused by the 
operations occurring in the second sector 166B Will not affect 
the other sectors 166A, 166C, 166D. The motherboard 146 
may also continue this segmentation Which Would maintain 
the isolation of the different sectors 166. Alternately, the 
reference planes of the sectors 166 can be connected together 
on the large plane of the motherboard 146. The relatively 
large plane and increased area for decoupling capacitors on 
the motherboard 146 may provide a relatively loWer imped 
ance connection, and poWer noise may be minimiZed. This 
approach Will also have advantages When the memory devices 
40 are accessed simultaneously. 
As shoWn in FIG. 4, in this embodiment, each driver 164 is 

included in one of the sectors 166, but it is not important on 
Which side of the PCB stackup 160 it is located. The drivers 
164 may be of a conventional design, such as the types gen 
erally disclosed in US. Pat. Nos. 6,237,108, 6,049,476, 
5,973,951, and 5,513,135.Altemately, the drivers 164 may be 
an advanced “hub” design having advanced capabilities of the 
type disclosed in co-pending, commonly-oWned US. patent 
application Ser. No. 10/601,104 to Lee et al., ?led on Jun. 19, 
2003, US. Pat. No. 7,120,727, Which is incorporated herein 
by reference. Each driver 164 may include a memory access 
device, such as a processor (not shoWn), or it may simply be 
a buffer. The drivers 164 are responsible for converting and 
transmitting signals from processing to memory and vice 
versa. The memory interface 152 may also be of various 
embodiments, including, for example, a bus formed by mul 
tiple conductors, an optical communication link, an RF com 
munication link, or some other type of high-speed communi 
cation link. Similarly, the driver 164 may be used to process 
electrical signals, RF signals, or optical signals, and can oper 
ate in a variety of Ways, including, for example, by converting 
data rate, voltage level, or data scheme to and from the 
memory modules 160. 
One may note that embodiments of memory modules hav 

ing a greater or feWer number of electrically-isolated sectors 
166 may be formed, and that the invention is not limited to the 
particular memory module embodiment shoWn in FIGS. 4-6. 
In alternate embodiments, for example, a greater or feWer 
number of memory devices 40 may be attached to each sector 
166, or a greater or feWer number of memory ranks 162 may 
be formed having a greater or feWer number of memory 
devices 40 per rank. Thus, although the particular memory 
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module 144 shown in FIGS. 4-6 and described above has four 
sectors 166 With four memory devices 40 per sector and four 
memory ranks 162 With four memory devices 40 per rank, a 
variety of alternate embodiments may be conceived and the 
invention is not limited to this particular embodiment. 

Referring again to FIG. 6, in operation, the drivers 164 are 
adapted for encoding/ decoding and multiplexing and de-mul 
tiplexing data signals transmitted to and from the memory 
module 144 via a memory interface 152. For example, control 
(read or Write) and address signals may be received and pro 
cessed by the drivers 164 to access the appropriate memory 
device 40 of the memory rank 162 associated With each driver 
164 for returning (read) or applying (Write) the appropriate 
data signals to or from the memory interface 152. HoWever, 
because the memory module 144 is separated into electri 
cally-isolated sectors 166, each memory sector 166 may be 
accessed independently, and one or more of the memory 
devices 40 on each memory sector 166 may be accessed 
simultaneously. Thus, using an advanced memory interface 
152, one or more of the memory sectors of a particular 
memory module may be accessed at the same time. In one 

embodiment, a maximum serialization of 1:4 is provided to 
convert each 32-bit Wide module interface from each driver 
164 into a 128-bit memory data path on the memory interface 
152. 
The memory module 144 advantageously improves the 

speed With Which memory operations may be performed. 
Because the modules 144 have a plurality of sectors 166 that 
are electrically-isolated from adjacent sectors 166, the 
memory modules 144 alloW a plurality of memory sectors to 
be accessed independently and simultaneously rather than the 
sequentially-accessible memory modules of the prior art. 
Each sector 166 (or quadrant as shoWn in FIGS. 4-6) is inde 
pendently accessible, and one or more memory devices 40 
from a particular memory sector can be accessed simulta 
neously. Thus, the memory module 144 alloWs advanced or 
higher bandWidth buses to be fully utiliZed compared With 
conventional memory modules, thereby increasing the speed 
of the memory system. 
One may note that in the event that multiple devices 40 are 

driven simultaneously, signi?cant poWer supply noise due to 
the high peak currents may develop. Additionally, since each 
sector 166 is noW independently accessible, high peak current 
events, such as activating internal memory banks on a 
memory device 40, can happen out of phase With sensitive 
events, such as sensing the roW information on a different 
sector. Additional poWer and ground planes can be added to 
the PCB stackup 160 to mitigate poWer and ground noise 
problems that may arise due to such operations. 

FIG. 7 is a top schematic representation of a PCB stackup 
260 of a memory module 244 in accordance With another 
embodiment of the invention. FIG. 8 is a side elevational vieW 
of the memory module 244 of FIG. 7. In this embodiment, the 
memory module 244 includes four sectors 266 that are elec 
trically isolated from each other as depicted by sector bound 
ary lines 267. Sectors 266A and 266B include ?rst and second 
signal layers 51, S2, ?rst ground layer G1, and ?rst poWer 
supply layer V1. Similarly, sectors 266C and 266D include 
third and fourth signal layers S3, S4, second ground layer G2, 
and second poWer supply layer V2. A plurality of memory 
devices 40 are attached to each sector 266. In the embodiment 
shoWn in FIGS. 7 and 8, the memory module 244 includes 
four memory devices 40 attached to each of the four sectors 
266A, 266B, 266C 266D. A single driver (or “hub”) 264 is 
attached to a driver sector 265. As shoWn in FIG. 8, the 
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6 
memory module 244 includes a connector edge 268 having a 
plurality of pins 269 for insertion into a socket (not shoWn) on 
a motherboard 246. 

FIG. 9 is a functional block diagram for the components of 
the memory module 244 of FIG. 7. As shoWn in FIG. 9, the 
driver 264 is operatively coupled to the memory devices 40 in 
each sector 266. The plurality of memory devices 40 are 
organiZed into four independently and simultaneously acces 
sible memory ranks 262. In this embodiment, each memory 
rank 262 includes four memory devices 40. The ?rst memory 
rank 262A includes the ?rst four memory devices M1, M5, 
M9 and M13, the second memory rank 262B includes the 
next four memory devices M2, M6, M10 and M14, the third 
memory rank 262C includes the next four memory devices 
M3, M7, M11 and M15, and the fourth memory rank 262D 
includes the last four memory devices M4, M8, M12 and 
M16. 
As described above, each memory rank 262 Will have inde 

pendent command/ address signals, and the reference planes 
of the sectors 266 are segmented to alloW independent deliv 
ery of poWer and ground and signal return paths to and from 
each sector 266. The driver 264 is positioned on its oWn driver 
sector 265 to alloW the driver 264 to have its oWn poWer and 
ground planes. As described above, the poWer and ground 
segments can continue through the connector 268 With inde 
pendent poWer and ground connections and can continue in 
this fashion through the motherboard 246, or the planes can 
be common on the motherboard 246. 

As described above, the memory module 244 provides 
improved speed. The memory ranks 262 of the memory mod 
ule 244 may be accessed independently and simultaneously 
so that one or more memory ranks 262 on a particular module 
may be simultaneously accessed rather than the sequentially 
accessible memory modules of the prior art. Thus, the 
memory module 244 is able to process memory access 
requests more rapidly, and can more fully utiliZe advanced 
data buses having greater bandWidth, compared With conven 
tional memory modules. 
The detailed descriptions of the above embodiments are 

not exhaustive descriptions of all embodiments contemplated 
by the inventors to be Within the scope of the invention. 
Indeed, persons skilled in the art Will recogniZe that certain 
elements of the above-described embodiments may variously 
be combined or eliminated to create further embodiments, 
and such further embodiments fall Within the scope and teach 
ings of the invention. It Will also be apparent to those of 
ordinary skill in the art that the above-described embodiments 
may be combined in Whole or in part to create additional 
embodiments Within the scope and teachings of the invention. 

Thus, although speci?c embodiments of, and examples for, 
the invention are described herein for illustrative purposes, 
various equivalent modi?cations are possible Within the 
scope of the invention, as those skilled in the relevant art Will 
recogniZe. The teachings provided herein can be applied to 
other apparatus and methods for a physical layout of simul 
taneously sub-acces sible memory modules, and not just to the 
embodiments described above and shoWn in the accompany 
ing ?gures. Accordingly, the scope of the invention should be 
determined from the folloWing claims. 
The invention claimed is: 
1. A method of accessing and processing data in memory 

comprising a plurality of electrically isolated sectors, each 
sector comprising at least one memory device, the method 
comprising: 

receiving at tWo or more memory devices of different sec 
tors respective control and address signals; 

processing the respective control and address signals; and 
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simultaneously accessing the tWo or more memory devices 
of different sectors based on the respective control and 
address signals. 

2. The method of claim 1, Wherein processing the control 
and address signals comprises multiplexing data signals. 

3. The method of claim 1, Wherein processing the control 
and address signals comprises de-multiplexing data signals. 

4. The method of claim 1, Wherein processing the control 
and address signals comprises encoding data signals. 

5. The method of claim 1, Wherein processing the control 
and address signals comprises decoding data signals. 

6. A method of accessing and processing data in a memory 
comprising a plurality of memory devices organiZed into a 
plurality of memory ranks, each memory rank comprising a 
plurality of electrically isolated memory devices, the method 
comprising: 

receiving at tWo or more electrically isolated memory 
devices of one or more memory ranks respective control 
and address signals; 

processing the respective control and address signals; and 
simultaneously accessing the tWo or more electrically iso 

lated memory devices of one or more memory ranks 
based on the respective control and address signals. 

7. The method of claim 6, Wherein receiving control and 
address signals comprise receiving control and address sig 
nals at a driver chip. 

8. The method of claim 6, Wherein receiving control and 
address signals comprises receiving control and address sig 
nals at a plurality of driver chips. 

9. The method of claim 6, Wherein simultaneously access 
ing tWo or more memory devices of one or more memory 

comprises simultaneously Writing to the tWo or more memory 
devices of the one or more memory ranks based on the control 
and address signals. 

10. The method of claim 6, Wherein simultaneously access 
ing tWo or more memory devices of one or more memory 
comprises simultaneously reading from the tWo or more 
memory devices of the one or more memory ranks based on 
the control and address signals. 

11. The method of claim 6, Wherein the control and address 
signals comprise optical signals. 

12. The method of claim 6, Wherein the control and address 
signals comprise RF signals. 

13. A method of accessing and processing data in a 
memory comprising a plurality of memory devices divided 
into a plurality of memory ranks, each memory rank compris 
ing a plurality of electrically-isolated memory devices, the 
method comprising: 

receiving at tWo or more memory ranks respective control 
and address signals; 

processing the respective control and address signals; and 
simultaneously accessing the tWo or more memory ranks 

based on the respective control and address signals. 
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14. The method of claim 13 Wherein simultaneously 

accessing tWo or more memory ranks comprises simulta 
neously accessing a ?rst memory device of a ?rst sector and 
a second memory device of a second sector, the ?rst and 
second memory devices associated With a ?rst rank, the ?rst 
and second memory devices of the ?rst and second sectors 
electrically-isolated. 

15. The method of claim 13 Wherein simultaneously 
accessing tWo or more memory ranks comprises simulta 
neously accessing memory devices of a ?rst sector and 
accessing memory devices of a second sector, the memory 
devices of the ?rst sector associated With a ?rst rank and the 
memory devices of the second sector associated With a second 
rank, the memory devices of the ?rst sector electrically-iso 
lated from the memory devices of the second sector. 

16. The method of claim 13 Wherein simultaneously 
accessing tWo or more memory ranks based comprises inde 
pendently and simultaneously accessing tWo or more 
memory ranks. 

17. The method of claim 13 Wherein receiving control and 
address signals comprises receiving independent control and 
address signals for each memory rank. 

18. The method of claim 13 Wherein processing the control 
and address signals comprises processing the control and 
address signals at a respective driver for each memory rank. 

19. The method of claim 13 Wherein receiving control and 
address signals comprises receiving control and address sig 
nals for a ?rst memory rank at a ?rst driver associated With the 
?rst memory rank and receiving control and address signals 
for a second memory rank at a second driver associated With 
the second memory rank. 

20. A method of accessing and processing data in a 
memory comprising a plurality of memory devices seg 
mented into a plurality of electrically-isolated memory sec 
tors, each memory sector comprising a plurality of memory 
devices, the method comprising: 

receiving at tWo or more memory sectors respective control 
and address signals; 

processing the respective control and address signals; and 
simultaneously accessing the tWo or more memory sectors 

based on the respective control and address signals. 
21. The method of claim 20 Wherein simultaneously 

accessing tWo or more memory sectors comprises indepen 
dently and simultaneously accessing tWo or more memory 
sectors based on the control and address signals. 

22. The method of claim 20 Wherein simultaneously 
accessing tWo or more memory sectors comprises executing a 
high peak current event on a memory device of a ?rst sector 
out of phase With executing a sensitive event on a memory 
device of a second sector different from the ?rst sector. 


