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e Abstract- Synchronous DRAM (SDRAM) has become
an important memory of choice in embedded system.
The memory design due to its speed or burst access or
a pipeline features. In some cases, SDRAM is select
because the last generations of DRAM (FPM and
EDQ) are not synchronous with the system clock. The
SDR-SDRAM  controller is provided proper
commands for controlling SDR SDRAM.

Index Terms- SRAM, DRAM, SDRAM, SDRAM
Controller, Real Time Data Pattern.

I. INTRODUCTION OF MEMORY

In a computational hardware or real-time data, the
system requires a storage. The storage requirement can be
possible divided into two different part of memory, Static
RAM (SRAM) and Dynamic RAM (DRAM). A single bit
SRAM cell is made of 6 transistors and stores the
information as a logic level in a cross connection of
transistors. Advantages of SRAM are no requirement of
refresh mechanism, low power consumption, and no address
multiplexing. SRAM has disadvantages of low Memory
density and expensive [1].

DRAMs are the main memory of all computing systems.
Robert Dennard of IBM invented DRAM concept in 1967.
DRAM is an acronym that stands for dynamic random access
memory. In a DRAM, a combination of a transistor usually
and a capacitor is called a memory cell. The information bit
is stored as a charge on the capacitor. If this information bit
is read the charge in a capacitor is disturb, consequently, it
requires a pre-charge Mechanism to maintain the stored data.
A practical capacitor is going to leakage charge as per time
constant, so the information is stored in a bit may get lost.
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Therefore, a memory cell is required refreshed regularly.
Accordingly the timing given in the datasheet of the chip is
dynamic RAM. [1]

There are many types of DRAM areas FPM (Fast Page
Mode) DRAM, EDO (Extended Data Out) DRAM, BEDO
(Burst Extended Data Out) DRAM and SDR SDRAM
(Single Data Rate Synchronous Dynamic Random Access
Memory). SDRAM (Synchronous Dynamic Random Access
Memory) is also a DRAM which uses the clock pulses for
responding to the user inputs. The first generation of
SDRAMs was SDR (Single Data Rate) Based on the latency
and performance the SDRAM have further generations as
DDR (Double data rate), DDR2, DDR3 and DDR4
SDRAMs. The main difference between SDR and DDR was
the bandwidth which was more available in DDR [1].

In the present day’s use of SDRAM, chips devices have
increased in most of the electronics. Earlier only DRAMs
and SRAMs were popular. As SRAMs consumed less power
and were inexpensive, SRAMs were preferred most in the
earlier days in cell phones, digital cameras. The memory
requirement was increased as the era of new electronic
devices emerged. Even though the SRAMs were cheaper, but
had the small volume storage. Cascading of a large number
of SRAMs turned out to be very expensive. In order to
increase the efficiency and storage volume in the electronics
devices, use of DRAMs started. For a different type of
applications, we need a different type of memory
requirements. As the memory requirements go high there
will be an increase in cost as well. It is therefore required to
develop a chip that will be reliable and cheap [2].

The Real Time data comes from the data generation
unit is operate at a system clock is 100 MHz. This data will
be stored in SDR SDRAM.
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In this paper, the SDR-SDRAM have a four basic
command is simulated and result is shown in different
sections.

II. Background of SDR SDRAM

This section gives the information about the background
of Single data rate synchronous Dynamic Random access
memory (SDR SDRAM).The JEDEC Solid State Technology
Association prepares the standard and several generations of
the standards have evolved over the years[2].

The SDRAM conclude generally two or four banks and
has multiple working modes, whose internal operation is a
complex state machine [2]. The 256Mb SDRAM is designed
to operate in 3.3V memory systems. An auto refresh mode is
provided, along with a power-saving, power-down mode. All
inputs and outputs are LVTTL-compatible.

The SDRAM mainly controls the signals such as module
enable, column address strobe, row address strobe, and write
signal, mask data signal, address bus Signal. Its main
operations include initialization, Row and column efficiency
of SDRAM, reading and writing, precharge, refresh
operation and data mask. The read/write mode of the
SDRAM can be divided into continuous Operation mode and
the burst operation mode. Burst refers to a way of continuous
data transmission in the adjacent storage unit of the same
row. The number of the storage unit (column) involved in
continuous transmission is so-called the Burst Length (BL)

[S].

Table 1: Micron Chip Parameter !

NAME OF PARAMETER VALUE
Clock 100 MHz

Capacity 256 Mb

Package MT48LCI6M16 A2
Speed Grade -6A

Configuration 4 MB x 16 x 4banks
Refresh count 8192

Row Addressing 8192 A-[12:0]
Column Addressing 512 A-[9:0]

Bank Addressing 2 BA-[1:0]

III. SDR SDRAM Controller

The six command is important to control for SDR SDRAM
chip. Active (ACT), read (RD), write (WR), Pre-charge
(PRE), refresh (REF), and no-operation (NOP).Truth Table of
this command is given in table 2.

There is four basic operations to operate SDR SDRAM for
storage as well as reading a data into memory.

Initialization
Read

Write
Refresh

This all operation have its own timing cycles and include
all command that is listed in table 2.

Table 2: Truth Table !

o ()

Cs#|RAS# | CAS#||WE#|DQM| ADDR | DQ
COMMAND INHIBIT (NOP) H X X X X X X
NO OPERATION (NOP) L H H [ H [ x X X
ACTIVE (select bank and activate row) L L H | H | x [Bankiow| X
READ (select bank and column, and start READ burst) L | H L | H [ un [Bankicol | X
WRITE (select bank and column, and start WRITE burst) L | H L | L | uH | Bankicol | valid
BURST TERMINATE L H H [ L] x X Active
PRECHARGE (Deactivate row in bank or banks) L L H | L] x Code X
AUTO REFRESH or SELF REFRESH (enter self refresh mode) L L L[ v x X X
LOAD MODE REGISTER Lt L [ L | X |[Opcode| X
Write enable/output enable X X X X L X Active
Write inhibit/output High-Z x| x X [ x[H X High-Z

CLK -
L
SA
CLK ——— >
BA -
CMD[1:0] ———p CS_N o
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Figure 1: SDR SDRAM Controller System Level Diagram ©*!

A. Initialization of SDR SDRAM

SDRAM must be powered up and initialized in a
predefined manner. Operational procedures other than those
specified may result in undefined operation. After power is
applied to VDD and VDDQ (simultaneously) and the clock is
stable ( the stable clock is defined as a signal cycling within
timing constraints specified for the clock pin), the SDRAM
requires a 100us delay prior to issuing any command other
than a COMMAND INHIBIT or NOP. Starting at some point
during this 100us period and continuing at least through the
end of this period, COMMAND INHIBIT or NOP commands
must be applied.

After the 100pus delay has been satisfied with at least one
COMMAND INHIBIT or NOP command having been
applied, a PRECHARGE command should be applied. All
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banks must then be pre-charged, thereby placing the device in
all banks idle state.

Once in the idle state, at least two AUTO REFRESH
cycles must be performed. After the AUTO REFRESH cycles
are complete, the SDRAM is ready for mode register
programming. Because the mode register will power up in an
unknown state, it must be loaded prior to applying any
operational command. If desired, the two AUTO REFRESH
command can be issued after the LMR command.

The timing calculation is given below for initialization:

T (min) +next positive edge clock+10ns+Trp+Trrc + Trrc
+Tymrp+ Next Command to Initiate

100us+ (8.5+0.8+7.7+1.5+20+60+60+20+0.8+7.7) ns;
=100.1855 us;

TR

Figure 2: Initialization of SDR SDRAM
B. Auto Refresh of SDR SDRAM

AUTO REFRESH is used during normal operation of the
SDRAM and is same as CAS#-BEFORE-RAS# (CBR)
refresh. This command is non-persistent, so refresh command
must be issued each time when a refresh is required. All
active banks must be pre-charged when issuing an AUTO
REFRESH command. The AUTO REFRESH command
should be issued after the minimum tzp has been met.

The addressing is generated by the internal refresh
controller. This makes the address bits a “Don’t Care” during
an AUTO REFRESH command. Regardless of device width,
the 256Mb SDRAM requires 8192 AUTO REFRESH cycles
every 64ms (commercial and industrial) or 16ms
(automotive). Providing a distributed AUTO REFRESH
command every 7.813us (commercial and industrial) or
1.953us (automotive) will meet the refresh requirement and
ensure that each row is refreshed. Alternatively, 8192 AUTO
REFRESH commands can be issued in a burst at the
minimum cycle rate (trpc), once every 64ms (commercial and
industrial) or 16ms (automotive).

The timing calculation is given below for Auto-Refresh:

Next positive edge clock + Tevs + Trp + Trrc (for one row) +
(8191 ROW) TRFC

=[85+1.5+20+ 0.8 +7.7+50 + (8191 x 60);
=491.5485 us;
The auto refresh operation is shown in fig 2.
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Figure 3: Auto Refresh for SDR SDRAM
C. Write Continuous Page Burst Mode with Real Time Data

The real time data is generated at a speed of 100 MHz and
using a libero software for VHDL coding language and merge
with write code.After activation of a row, the WRITE
command is initiated for burst write access. Values of BAl
and BAO is a select bank; the initial address is a starting
column location address. If Auto precharge command is used
when A10 is in a HIGH state, it is precharge the row after
completion of the write burst. If A10 is in LOW state, the row
is in an open state for subsequent access.

The input data is on the DQ is stored into an array of
memory and also, it depends on the DQM is enable or disable
with data. If DQM signal states LOW the data which is
available on DQ is write to a particular location is selected by
address bits. If DQM signal states HIGH the data is not stored
and execution is not done for WRITE command.During
bursts of WRITE, the first valid data in the element is
registered coincident with the WRITE command. Subsequent
data elements are registered on each successive positive clock
edge. Upon completion of a fixed-length burst, assuming no
other commands have been initiated, the DQ will remain at
High-Z and any additional input data will be ignored .A
continuous page burst continues until terminated; at the end of
the page, it wraps to column 0 and continues.

Figure 4: Write Continuous Page Burst Mode
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The timing calculation is given below for Write mode:
For a first row

Next positive edge clock + Trep + Tpy + [511 Row (each row
takes 10 ns)]

(8.5+1.5+20+0.8+7.7) ns+ [511(2.3+7.7)] ns+10ns;
=5157.5ns;

For a second row

{1.5420+0.8477+ [511(2.3+7.7)] +10} ns;

=5150ns;

In Column 2560 is stored in 5 Row

= [5158.5+4(5150)] ns;

=25.7585us;

For store full one frame 1080 x 2560

= [5158.5+ (5399x5150)] ns;

=27.8100085 ms;

D. Read Continuous Page Burst Mode with Real Time Data

First of all the reading a data into SDR SDRAM there is a
requirement of write data first. After activation of a row, the
READ command is initiated for burst read access. Values of
BA1 and BAO is a select bank; the initial address is a starting
column location address. If Auto precharge command is used
when A10 is in a HIGH state, it is precharge the row after
completion of the write burst. If A10 is in LOW state, the row
is in an open state for subsequent access. Before two clocks
DQM inputs logic level is responsible for read data on a
DQ.If DQM signal states HIGH the DQ will be parallel
HIGH_Z after two clocks.And If DQM signal states LOW,
The valid data will be provided by DQ.

After completion of the burst. There is no other command
is introduce at that time state of the DQ signal will going to
HIGH_Z.The self-termination is not supported by continuous
page burst mode. On the completion of full page as like 512
column location is complete, The next column location is
initialized to 0™ location and next row will be selected for
next READ burst.

The timing calculation is given below for Read mode:
For a first row

Trep + CAS Latency + One Data Out + All columns with
same locations + Burst termination

{8.5 +1.5+20+ 30+0.8 + 7.7+ [511 x (2.3+7.7)] +10} ns;
=5188.5 ns;

For a second row

=[5188.5+(5188.5 - 8.5)] ns;
=10.386.5 ns;

For a 2560 need Srows
=[5188.5+5x (5188.5-8.5)] ns;
=31.0885 us;

For store full one frame 1080 x 2560
=[5188.5 + (5399 x 5180)] ns;
=27.9720085ms;
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Figure 5: Read Continuous Page Burst Mode

IV. CONCLUSION

The SDR-SDRAM is used in very low power and high
capacity for the large volume of a data.it provides a very good
synchronization in terms of data transfer between a processor
and memory. So, the real-time data is easily stored in SDR
SDRAM. There is an advanced version is available for high
data rate but this application is required only SDR SDRAM.
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