(infineon

Please note that Cypress is an Infineon Technologies Company.

The document following this cover page is marked as “Cypress” document as this is the
company that originally developed the product. Please note that Infineon will continue
to offer the product to new and existing customers as part of the Infineon product

portfolio.

Continuity of document content

The fact that Infineon offers the following product as part of the Infineon product
portfolio does not lead to any changes to this document. Future revisions will occur
when appropriate, and any changes will be set out on the document history page.

Continuity of ordering part numbers

Infineon continues to support existing part numbers. Please continue to use the
ordering part numbers listed in the datasheet for ordering.

www.infineon.com



—2 CYPRESS

PERFORM

THIS SPEC IS OBSOLETE

Spec No: 001-14796

Spec Title: USING THE COLLISION DETECTION WITH
FULLFLEX(TM) SYNCHRONOUS DUAL

PORT SRAMS - AN5025

Sunset Owner: Sheetal Chennapnoor (SMCH)

Replaced By: 001-92810.



!

s X

Using the Collision Detection with FullFlex™

Synchronous Dual Port SRAMs
AN5025

Associated Project: No

Associated Part Family: FullFlex™ Synchronous Dual port SRAMs

===J CYPRESS
Abstract
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Collision detection in Cypress’'s FullFlex™ Synchronous dual port SRAMSs is a technique to guarantee data while performing
simultaneous accesses to memory in a synchronous dual port SRAM. The functionality of this collision detection circuitry and its

advantages are discussed in this application note.

Introduction

In synchronous dual ports, when both ports are accessing the
same memory location, and at least one port is doing a write,
there is a risk of data corruption. For instance, if one port reads
from an address, the data could be corrupted if the other port
writes to the same memory location simultaneously. Similarly,
if both ports attempt to write to the same location, the data
actually written cannot be guaranteed. Unlike asynchronous
dual ports, which have arbitration circuitries, synchronous dual
ports usually necessitate external logic to ensure that the data
in the dual port isn't corrupted. To address this problem,
Cypress’s FullFlex™ Family of Synchronous dual ports
contain collision detection circuitry. The collision detection
circuitry is a method to guarantee data during a collision.

Collision Detection Benefits

Historically, dual ports have not included the collision detection
circuitry feature. Cypress FullFlex dual ports provide the
collision detection circuitry feature, along with other new
practical features, such as the Variable Impedance Matching
(VIM) circuitry and the Echo Clock circuitry. With the addition
of the collision detection circuitry, it is not necessary to
implement external logic to perform the same functions as is
the case with traditional dual ports. Thus, its implementation
eliminates the need for external logic, hence simplifying the
board design.

The collision detection circuitry asserts a busy signal if the data
is corrupted as seen in Table 1.This results in better system
reliability.

Collision Detection Circuitry

Both ports can read from the same memory location at any
time. However, if one or both of the ports write to the same
location in the memory array, the circuitry will detect a collision.
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It will send a flag to the port whose data_could be corrupted.
The flag is an active low signal sent to the BUSY pin of the port.

On read and write cycles, the device compares the address
being driven on one port with the address being used by the
other port. The circuitry will detect a collision if three conditions
are met:

m The addresses are the same.

m The chip enables (CEO and CEZ1) for both ports are as-
serted

E The rising edge of both clocks violate the clock-to-clock
set-up time (tccs)-

Table 1 lists the collision detection circuitry outputs and
descriptions.

Table 1. Collision Detection Output

Port-L|{Port-R{BUSY-L [BUSY-R Description

R R H H No collision

W R H H Read Old Or New data
H L Data not guaranteed

R W H H Read Old Or New data
L H Data not guaranteed

w W L L Array data corrupted
H L IArray stores left port data
L H Array stores right port data

Unlike the arbitration circuitry for asynchronous dual ports, the
collision detection circuitry does not block the write. It asserts
an external BUSY signal on the losing port synchronously on
the fifth (5”‘) rising edge of the clock following the collision,
including the rising edge of the clock that triggered the
collision. The next rising edge of the clock deasserts it. The
collision detection logic can also detect consecutive collisions.
It also saves the busy address to a readable register named
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Collision Detection Timing

One timing parameter to be considered when doing a collision
detection analysis is the clock-to-clock set-up time (tccg). If
tccs is violated in a write-write collision, both ports receive a
busy signal. In the same situation, if tccg is met, then only the
losing port receives a busy flag, and this is the port that first
wrote into the memory. If tccg is met in a read-write scenario,
then no busy flag is asserted, since the writing port has enough
time to write to the location. If tog is violated, then the reading
port receives a flag, since the writing port may not have the
time to write to the location. See the figures at the end of this
application note for more details. Table 2 shows the actual
timing parameters for tecs.

Timing Example

There are two scenarios that can occur when using the
collision detection circuitry in a system: both ports write to the
same memory location, or one port writes to a memory location
while the second reads from the same memory location.
Table 2. tccg Timing Parameters

tces

Port A (Early | Port B (Late C/EArise to opposite CIC rise set-
Arriving Port) | Arriving Port) [P time for non-corrupt data

Active Active
Mode | Edge | Mode | Edge

SDR C-R SDR C-R

(Clock Period)[min] — 1
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The first scenario is comprised of two relevant cases: the rising
edges of the port clocks violate the tccg timing parameter, or
they meet it. In the first case, the busy flag of both ports will be
asserted on the fifth clock edge following the collision. In the
second case, when the tecg timing parameter is not violated,
the port that writes first will receive a busy signal, since the port
that arrives last will write over the previous data. The address
that is under contention is then saved into the BUSY register.
This value of the register can be read back to the address line.
Figure 1 shows both cases mentioned above. Note that the
third clock cycle for Port A contains two diagonal strips signi-
fying that two cycles have been completed, not just one. The
busy flag is deasserted on the rising edge of the clock immedi-
ately following its assertion.

The second scenario is when both the processors are
accessing the same location at the same time and only one
processor is doing a write. For instance, if the first microcon-
troller is writing to a memory location, and the second micro-
controller attempts to read from the same location within tccs,
then it will receive a busy signal on the fifth rising edge of the
clock. The address that is under contention is then saved into
the BUSY register. This value of the register can be read back
to the address line. However, if the second microcontroller
meets tccs, it reads the new data and no busy flag is asserted.
In the same situation, if the reading microcontroller reads from
an address, and the writing microcontroller meets tccgs, then
the reading micro-controller reads old data. Figure 2 illustrates
both of these cases. The busy flag is deasserted on the rising
edge of the clock immediately following its assertion.

Figure 1. BUSY Timing, WRITE-WRITE Collision with t-cg Violation Followed by Non-violation.
Third cycle of Port A clock represents two clock cycles.
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Figure 2. BUSY Timing, WRITE-READ Collision with t-cg Violation followed by Non-violation.
There is no flag for non-violation.

Most systems can easily benefit from the added flexibility For further information, visit the Cypress website. The website
provided by the collision detection circuitry. As this application also provides the latest datasheets, models, and any related
note has shown, this feature helps to eliminate the need for documentation.

external logic. This simplifies the system design and can

contribute to lowering total design time. Also, the data stored

in the dual port can now be guaranteed.
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