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- 2 5V 4K/16K/64K x 80 Unidirectional
Synchronous FIFO with Bus Matching

Features « Bus matching on both ports: x80, x40, x20, x10
) o ) * Free-running CLKA and CLKB. Clocks may be asyn-
+ High-speed, low-power, unidirectional, _ chronous or coincident
Egségﬂiﬁg:t-out (FIFO) memories with bus-matching » Cypress standard or First-Word Fall-Through modes

Serial and parallel programming of Almost Empty/Full
flags, each with three default values (8, 16, 64)

Master and partial reset capability

64K x 80 (CY7C4808V25)
16K x 80 (CY7C4806V25)
4K x 80 (CY7C4804V25) Retransmit capability

2.5V'£100 mV power supply Big or Little Endian format

All .”(.)S are 1.5V HSTL 288 FBGA 19 mm x 19 mm (1.0-mm ball pitch) packaging
Individual clock frequency up to 200 MHz (5-ns Width and depth expansion capability

Read/Write cycle times) Fabricated using Cypress 0.21-micron CMOS technol
High-speed access with ty = 3.8 ns ogy for optimun? sgged/pow'er
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Pin Configuration for CY7C4804V25 (Top View)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A | Vopo | Vopo | A6 | A19 | Vppg | A30 | A34 | GND |CLKA | Ad42 | GND | A48 | AS1 | Vppg | AS5 | AS7 | Vippo | Vopo | A

Al0 | Al4 | AL7 | Vppg | A29 | A33 | GND | A39 | A4l | GND | A45 | AS0 | Vppg | AS4 | AS6 | AS8 | Vppg | B

@
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A8 | Vppg | A13 | A18 | A28 | A32 | A36 | A38 | Vppg | A44 | A6 | A49 | A52 | AS3 | Vppg | AS9 | ABO | C

D A7 A6 All | Vppg | A20 | GND | A27 | GND | GND FF/IR Vpp A43 | GND | A47 | Vppg | AB3 A67 A69 | D

E | Vopo | Voo | MR | PR | Vpp | A25 | GND EEJNI GND | GND | AF | GND | GND | Vpp | TDI | A66 | Vppo | Vooo | E

F Al12 A15 | SIZE | GND | A21 A24 A31 A35 A37 ENA | CSA | A40 A61 Vpp | GND | A64 AB5 AB8 | F

1A
G| A5 | A2 | SIZE | FSO/ | GND | A23 A62 | GND | TDO | A70 | A71 | A72 |G
2B | sD
H | GND | GND | RTL | Vpp | SIZE | A4 A73 | A74 | TCK | A75 | GND | GND | H
SPM 1B
J| B2 | B3 |Vppg| Al | GND | A0 A76 | GND | GND | A77 | A78 | A79 | J
K| B6 | B7 | B4 | GND | GND | A3 B76 | GND | B77 | Vppo | B78 | B79 | K
L |GND | GND | B5 |_BEL | A22 | A26 B73 | B74 | TMS | B75 | GND | GND | L
FWFT
M | B0 | B9 |VREF| B8 | GND | SIZE B69 | GND | TRST| B70 | B71 | B72 |M
2A

N B14 B13 B12 | GND B1 B11 B31 B35 B37 B40 B43 B45 B65 NC GND B66 B67 B68 | N

P | Vopo | Vopg | B15 | NC | NC | BO | GND g_lg GND | GND | CSB | GND | NC | Vpp | OE | B64 | Vppg | Vopg | P

R | B18 | B17 | B16 | Vppg| NC | GND | NC | Vpp | AE | GND | Vpp | ENB | GND | NC | Vppo | B6L | B62 | B63 | R

T B20 B19 | Vppg | B24 B27 B28 B32 B36 | Vppg | B4l B44 B46 B49 B52 B53 | Vppg | B59 B6O | T

U | Vppo | B21 | B22 | B25 | Vppo | B29 | B33 | GND | B38 | B42 | GND | B47 | BSO | Vppg | B54 | BS6 | B58 | Vppg | U

V | Vopo | Vobg | B23 | B26 | Vppg | B30 | B34 | GND | B39 | CLKB | GND | B48 | B51 | Vppg | BS5 | B57 | Vppg | Vobo | V
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
A | Vopo | Vopg | A16 | A19 | Vppo | A30 | A34 | GND | CLKA | A42 | GND | A48 | AS1 | Vppo | AS5 | AS7 | Vppg | Vopg | A

B | Vopg | AL0 | Al4 | AL7 | Vppg | A29 | A33 | GND | A39 | A4l | GND | A45 | AS0 | Vppg | AS4 | AS6 | AS8 | Vppg | B
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A8 | Vppg | A13 | A18 | A28 | A32 | A36 | A38 | Vppg | A44 | A46 | A49 | A52 | AS3 | Vppg | A59 | ABO |C

O
>
]

A6 All | Vppg | A20 GND | A27 GND | GND | FF/IR Vpp A43 GND | A47 | Vppg | AB3 A67 A69 | D

E | Voo | Vobo | MR | PR | Vpp | A25 | GND g%%\l/ GND | GND | AF | GND | Vpp | Vpp | TDI | A66 | Vppg | Voog | E

F Al12 Al15 | SIZE | GND | A21 A24 A31 A35 A37 ENA | CSA | A40 A61 Vpp | GND | A64 AG5 AB8 | F

1A
G| A5 | A2 | SIZE | FSO/ | GND | A23 A62 | GND | TDO | A70 | A71 | A72 |G
2B | sD
H | GND | GND | RTL | Vpp | SIZE | A4 A73 | A74 | TCK | A75 | GND | GND |H
SPM 1B
J| B2 B3 | Vppg | Al | GND | A0 A76 | GND | GND | A77 | A78 | A79 | J
K | B6 B7 | B4 | GND | GND | A3 B76 | GND | B77 | Vppo | B78 | B79 | K
L |GND | GND | B5 |_BEL | A22 | A26 B73 | B74 | TMS | B75 | GND | GND | L
FWFT
M| B0 | B9 |VREF| B8 | GND | SIZE B69 | GND | TRST | B70 | B71 | B72 | M
2A

N B14 B13 B12 | GND B1 Bl11 B31 B35 B37 B40 B43 B45 B65 NC GND B66 B67 B68 | N

P | Vooo | Vobo | B15 | NC | NC | BO | GND g_lg GND | GND | CSB | GND | NC | Vpp | OE | B64 | Vppg | Vopg | P

R | B18 | B17 | B16 | Vppg | NC | GND | NC | Vpp | AE | GND | Vpp | ENB | GND | NC | Vppo | B61 | B62 | B63 |R

T B20 B19 | Vppo | B24 B27 B28 B32 B36 | Vppo | B4l B44 B46 B49 B52 B53 | Vppo | B59 B6O | T

U | Vopg | B2L | B22 | B25 | Vppg | B29 | B33 | GND | B38 | B42 | GND | B47 | B50 | Vppo | B54 | BS6 | BS8 | Vppg | U

V | Vopo | Vopg | B23 | B26 | Vppg | B30 | B34 | GND | B39 | CLKB | GND | B48 | B51 | Vppg | B55 | B57 | Vppg | Vopg | V
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
A | Vopo | Vopg | A16 | AL9 | Vppg | A30 | A34 | GND | CLKA | A42 | GND | A48 | A51 | Vppg | ASS | AS7 | Vppg | Vopo | A

B | Vopo | AL0 | Al4 | A17 | Vppo | A20 | A33 | GND | A39 | A4l | GND | A45 | AS0 | Vppg | A54 | A56 | AS8 | Vppg | B

C| A9 | A8 | Vppg | AL3 | A18 | A28 | A32 | A36 | A38 | Vppg | A44 | A46 | A49 | A52 | AS3 | Vppg | A59 | A60 |C

D A7 A6 All | Vppo | A20 GND | A27 GND | GND | FF/IR Vb A43 | GND | A47 | Vppg | AB3 A67 A69 | D

m
=
I~

E | Vooo | Vobo | MR | PR | Vpp | A25 | GND GND | GND | AF | GND | GND | Vpp | TDI | A66 | Vppg | Vopg | E

n
m
p=d

F Al2 Al5 | SIZE | GND | A21 A24 A31 A35 A37 ENA | CSA | A40 A61 | GND | GND | A64 AB5 A68 | F

1A
G| A5 | A2 | SIZE | FSO/ | GND | A23 A62 | GND | TDO | A70 | A71 | A72 |G
2B | SD
H|GND | GND | RTL | Vpp | SIZE | A4 A73 | A74 | TCK | A75 | GND | GND | H
SPM 1B
J| B2 | B3 |Vppg| AL | GND | A0 A76 | GND | GND | A77 | A78 | A79 |3
K| B6 | BZ | B4 | GND | GND | A3 B76 | GND | B77 | Vppo | B78 | B79 | K
L | GND | GND | BS |_BEL | A22 | A26 B73 | B74 | TMS | B75 | GND | GND | L
FWFT
M | B0 | B9 |VREF| B8 | GND | SIZE B69 | GND | TRST | B70 | B7L | B72 |M

2A

N B14 B13 B12 | GND B1 B11 B31 B35 B37 B40 B43 B45 B65 NC GND B66 B67 B68 | N

P | Vooo | Vobo | B15 | NC | NC | BO | GND g_';e/ GND | GND | CSB | GND | NC | Vpp | OE | B64 | Vppg | Vopg | P

R | B18 | B17 | B16 | Vppg | NC | GND | NC | Vpp | AE | GND | Vpp | ENB | GND | NC | Vppg | B6L | B62 | B63 | R

T B20 B19 | Vppg | B24 B27 B28 B32 B36 | Vppg | B4l B44 B46 B49 B52 B53 | Vppg | B59 B60 | T

U | Vppo | B21 | B22 | B25 | Vppg | B29 | B33 | GND | B38 | B42 | GND | B47 | BS0 | Vppg | B54 | B56 | B58 | Vppg | U

V | Vopo | Vobg | B23 | B26 | Vppg | B30 | B34 | GND | B39 | CLKB | GND | B48 | B51 | Vppg | BS5 | B57 | Vppg | Vooo | V
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Functlonal Description

The CY7C480XV25 family of FIFOs is comprised of
high-speed, low-power, CMOS Synchronous (clocked) FIFO
memories, meaning both independent ports employ a
synchronous interface. All data transfers through a port are
gated to the LOW-to-HIGH transition of the clock on either port
by the enable signal. The clocks for each port are independent
of one another and can be asynchronous or coincident. The
enable for each port is arranged to provide a simple unidirec-
tional interface between microprocessors and/or buses with
synchronous control.

Two kinds of reset are available on the CY7C480XV25: Master
Reset and Partial Reset. Master Reset initializes the Read and
Write pointers to the first location of the memory array,
configures the FIFO for Big Endian or Little Endian byte
arrangement, selects the Cypress standard or First-Word
Fall-Through (FWFT) mode, and determines the configuration
of the programmable flags. The flags can be programmed
either in serial mode or in parallel mode. The FIFO also comes
with three possible default flag offset settings: 8, 16, or 64.

Partial Reset also sets the Read and Write pointers to the first
location of the memory. Unlike Master Reset, any settings
existing prior to Partial Reset (i.e., programming method and
partial flag default offsets) are retained. Partial Reset is useful
since it permits flushing of the FIFO memory without changing
any configuration settings.

The CY7C480XV25 have two modes of operation: Cypress
Standard mode or FWFT mode. In the Cypress Standard
mode, the first word written to an empty FIFO is deposited into
the memory array. A Read operation is required to access that
word (along with all other subsequent words residing in

Selection Guide

memory). In the FWFT mode, the first word written to an empty
FIFO appears automatically on the outputs, and no Read
operation is required. Nevertheless, accessing subsequent
words does necessitate formal Read request. FWFT mode is
primarily used for cascading multiple FIFOs.

The FIFO has an EF/OR flag on port B and FF/IR flag on Port
A. The EF and_FF functions are selected in the Cypress
Standard mode. EF indicates whether or not the FIFO memory
is empty. FF shows whether or not the memory is full. The IR
and OR functions are selected in the FWFT mode. IR indicates
whether or not the FIFO has memory locations available. OR
shows whether the FIFO has data available for reading or not.
It marks the presence of valid data on the outputs.

The FIFO has a programmable Almost Empty flag (AE) and a
programmable Almost Full flag (AF). AE indicates the number
of words_left in the FIFO memory is at the user-defined
amount. AF indicates the number of words written into the
FIFO memory has achieved a predetermined amount.

FF/IR and AF flags are synchronized to Port A clock that writes
data into its array. EF/OR and AE flags are synchronized to
Port B clock that reads data from its array. Programmable
offsets for AE and AF are loaded in parallel via Port A or in
serial via the SD input. The Serial Programming mode (SPM)
pin makes this selection. Three default offsets setting are also
provided. The AE threshold can be set at 8, 16, or 64 locations
from the empty boundary and AF threshold can be set at 8, 16,
or 64 locations from the full boundary. All these choices are
made using the FSO and FS1 inputs during Master Reset.

The CY7C480XV25 FIFOs are characterized for operation
from 0°C to 70°C (commercial) and —40°C to 85°C (industrial).

CY7C480XV25-200 CY7C480XV25-166 Unit
Maximum Frequency 200 166 MHz
Maximum Access Time 3.8 4.0 ns
Minimum Cycle Time 5 6 ns
Minimum Data or Enable Set-up 1.0 15 ns
Minimum Data or Enable Hold 0.6 0.6 ns
Maximum Flag Delay 3.8 4.0 ns
CY7C4808V25 CY7C4806V25 CY7C4804V25
Density 64K x 80 16K x 80 4K x 80
Package 288 FBGA 288 FBGA 288 FBGA
Document #: 38-06028 Rev. *B Page 5 of 30
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Pin Description
Pin Description
Vbpo Power supply for I/Os
Vpp Power supply for internal logic
GND Ground
VREE Reference voltage
MR Master reset
PR Partial reset
Ag—A7g Input data bus
Bp—B7g Output data bus
ENA Port A enable pin
ENB Port B enable pin
CSA Port A chip select
CSB Port B chip select
OE Output enable
CLKA Port A clock
CLKB Port B clock
BE/FWFT Big/Little Endian and Cypress Standard/FWFT mode select pin

SIZE1A, SIZE2A

Port A bus size configuration pins

SIZE1B, SIZE2B

Port B bus size configuration pins

RT/SPM

Retransmit pin/serial programming select

TDI, TDO, TCK, TMS, TRST

JTAG pins

FS1/SEN, FS0/SD

Programmable flags configuration pins

EF/OR Empty/Output Ready flag (Port B)

FF/IR Full/input Ready flag (Port A)

AE Programmable Almost Empty flag (Port B)
AF Programmable Almost Full flag (Port A)

Document #: 38-06028 Rev. *B
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Signal Description

Master Reset (W)

The FIFO memory of the CY7C480XV25 undergoes a
complete reset by taking its associated Master Reset (MR)
input LOW for at least four clock edges of the slowest clock.
The Master Reset input can switch asynchronously to the
clocks. A Master Reset initializes the internal Read and Write
pointers and forces the Full/Input Ready flag (FF/IR) LOW, the
Empty/Output Ready flag (EF/OR) LOW, the Almost Empty
flag (AE) LOW, and the Almost Full flag (AF) HIGH. After a
Master Reset, the FIFO’s Full/lnput Ready flag is set HIGH
after two clock cycles to begin normal operation. A Master
Reset must be performed on the FIFO after power up, before
data is written to its memory.

A LOW-to-HIGH transition on a FIFO Master Reset (MR) input
latches the value of the Big Endian (BE) input, determining the
order by which bytes are transferred through Port B.

A LOW-to-HIGH transition on a FIFO reset (MR) input latches
the values of the Flag Select (FSO, FS1) and Serial
Programming mode (SPM) inputs for choosing the Almost Full
and Almost Empty offset programming method (see Almost
Empty and Almost Full flag offset programming below).

Partial Reset (ﬁ)

The FIFO memory of the CY7C480XV25 undergoes a limited
reset by taking its associated Partial Reset (PR) input LOW for
at least four clock edges of the slowest clock. The Partial
Reset inputs can switch asynchronously to the clocks. A
Partial Reset initializes the internal Read and Write pointers
and forces the Full/input_Ready flag (FF/IR) LOW, the
Empty/Output Ready flag (EF/OR) LOW, the Almost Empty
flag (AE) LOW, and the Almost Full flag (AF) HIGH. After a
Partial Reset, the FIFO'’s Full/Input Ready flag is set HIGH
after two clock cycles to begin normal operation.

Whatever flag offsets, programming method (parallel or
serial), and timing mode (FWFT or Cypress Standard mode)
are currently selected at the time a Partial Reset is initiated,
those settings will remain unchanged upon completion of the
partial reset operation. A Partial Reset may be useful in the
case where reprogramming a FIFO following a Master Reset
would be inconvenient.

Big Endian/First-Word Fall-Through (BE/FWFT)

This is a dual-purpose pin. At the time of Master Reset, the BE
select function is active, permitting a choice of Big or Little
Endian byte arrangement for data written to or read from either
one of the ports. This selection determines the order by which
bytes (or short words or words) of data are transferred through
this port. For the following examples, assume that a byte (or
short words or word) bus size has been selected for Port B.
(Note that when Port B is configured for a long-word size, the
Big Endian function has no application and the BE input is a
“don’t care.”)

A HIGH on the BE/FWFT input when the Master Reset (MR)
input goes from LOW to HIGH will select a Big Endian
arrangement. When data is moving from Port A to Port B, the
most significant byte (short word/word) of the long-word
written to Port A will be transferred to Port B first; the least
significant byte (short word/word) of the long-word written to
Port A will be transferred to Port B last.

Document #: 38-06028 Rev. *B

A LOW on the BE/FWFT input when the Master Reset (MR)
input goes from LOW to HIGH will select a Little Endian
arrangement. When data is moving from Port A to Port B, the
least significant byte (short word/word) of the long-word
written to Port A will be transferred to Port B first; the most
significant byte (short word/word) of the long-word written to
Port A will be transferred to Port B last.

After Master Reset, the FWFT select function is active,
permitting a choice between two possible timing modes:
Cypress_Standard mode or FWFT mode. Once the Master
Reset (MR) input is HIGH, a HIGH on the BE/FWFT input at
the second LOW-to-HIGH transition of CLKA will select
Cypress Standard mode. This mode uses the Empty Flag
function (EF) to indicate whether or not there are any words
present in the FIFO memory. It uses the Full Flag function (FF)
to indicate whether or not the FIFO memory has any free
space for writing. In Cypress Standard mode, every word read
from the FIFO, including the first, must be requested using a
formal Read operation.

Once the Master Reset (MR) input is HIGH, a LOW on the
BE/FWFT input at the second LOW-to-HIGH transition of
CLKA will select FWFT mode. This mode uses the Output
Ready function (OR) to indicate whether or not there is valid
data at the data outputs (Bg_7g). It also uses the Input Ready
function (IR) to indicate whether or not the FIFO memory has
any free space for writing. In the FWFT mode, the first word
written to an empty FIFO goes directly to data outputs, no
Read request necessary. Subsequent words must be
accessed by performing a formal Read operation.

Following Master Reset, the level applied to the BE/FWFT
input must remain static throughout the FIFO operation.

Programming the Almost Empty and Almost Full Flags

Two registers in the CY7C480XV25 are used to hold the offset
values for the Almost Empty and Almost Full flags. The Port B
Almost Empty flag (AE) offset register is labeled X. The Port A
Almost Full flag (AF) offset register is labeled Y. The index of
each register name corresponds with preset values during the
reset of a FIFO, programmed in parallel using the FIFO'’s Port
A data inputs, or programmed in serial using the Serial Data
(SD) input (see Table 2).

To load a FIFO’s Almost Empty flag and Almost Full flag offset
registers with one of the three preset values listed in Table 2,
the Serial Program mode (SPM) and at least one of the
flag-select inputs must be HIGH during the LOW-to-HIGH
transition of its Master Reset input (MR). For example, to load
the preset value of 64 into X and Y, SPM, FSO, and FS1 must
be HIGH at the rising edge of the FIFO reset (MR).

To program the X_and Y registers from Port A, perform a
Master Reset with SPM HIGH and FSO and FS1 LOW during
the LOW-to-HIGH transition of MR. After this reset is
complete, the first two Writes to the FIFO do not store data in
memory but load the offset registers in the order Y and X. The
Port A data inputs used by the offset registers are (Ag_11),
(Ag_13), or (Ag_1s).for the CY7C480XV25, respectively. The
highest numbered input is used as the most significant bit of
the binary number in each case. Valid programming values for
the registers range from 0 to 4095 for the CY7C4804V25; 0 to
16383 for the CY7C4806V25; 0 to 65535 for the
CY7C4808Vv25. FIFOs begin normal operation after
programming is complete.
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To program _the X and Y registers serially, initiate_a Master
Reset with SPM LOW, FS0/SD LOW, and FS1/SEN HIGH
during the LOW-to-HIGH transition of MR. After this reset is
complete, the X and Y register values are loaded bit-wise
through the FSO/SD input on each LOW-to-HIGH transition of
CLKA with the FS1/SEN input LOW. Twenty-four, twenty-eight
or thirty-two bit Writes are needed to complete the
programming. The two registers are written in the order Y then
finally X. The first-bit Write stores the most significant bit of the
Y register and the last-bit Write stores the least significant bit
of the X register.

When the option to program the offset registers serially is
chosen, the Port A Full/Input Ready (FF/IR) flag remains LOW
until all register bits are written. FF/IR is set HIGH by the
second LOW-to-HIGH transition of CLKA after the last bit is
loaded to allow normal FIFO operation.

SPM, FS0/SD, and FS1/SEN function the same way in both
Cypress Standard and FWFT modes.

FIFO Write/Read Operation

The state of the_Port A data (Ag_7g) lines is controlled by Port
A Chip Select (CSA). Data is loaded into the FIFO from the
Ag_7g inputs on a LOW-to-HIGH transition of CLKA when CSA
is LOW, ENA is HIGH, and FF/IR is HIGH (see Table 3). FIFO
Writes on Port A are independent of any concurrent Port B
operation.

The Port B control signals are identical to those of Port A. The
state of the Port B data (By_7g) lines is controlled by the Port
B Chip Select (CSB) and Output Enable (OE). The By_zg lines
are in the high-impedance state when CSB or OE is HIGH. The
Bg_7g lines are active outputs when CSB and OE are LOW.

Data is transferred to the_By_79 outputs_by a LOW-to-HIGH
transition of CLKB when CSB is LOW, OE is LOW, ENB is
HIGH, and EF/OR is HIGH (see Table 4). FIFO Reads and
Writes on Port B are independent of any concurrent Port A
operation.

The set-up and hold time constraints to the port clocks for the
port Chip Selects are only for enabling Write and Read opera-
tions and are not related to high-impedance control of the data
outputs. If a port enable is LOW during a clock cycle, the port’s
Chip Select may change states during the set-up and hold time
window of the cycle.

When operating the FIFO in FWFT mode and the Output
Ready flag is LOW, the next word written is automatically sent
to the FIFO’s output register by the LOW-to-HIGH transition of
CLKB, data residing in the FIFO’s memory array is clocked to
the output register only when a Read is selected using the
port’s Chip Select, and Enable.

When operating the FIFO in Cypress Standard mode, data
residing in the FIFO’s memory array is clocked to the output
register only when a Read is selected using the port’'s Chip
Select, and Enable.

Synchronized FIFO Flags

Each FIFO is synchronized to its port clock through at least two
flip-flop stages. This is done to improve flag-signal reliability by
reducing the probability of the metastable events when CLKA
and CLKB operate asynchronously to one another. EF/OR and
AE are synchronized to CLKB. FF/IR and AF are synchronized
to CLKA. Table 5 shows the relationship of each port flag to
the FIFO.

Document #: 38-06028 Rev. *B

Empty/Output Ready Flags (E/OR)

These are dual-purpose flags. In the FWFT mode, the Output
Ready (OR) function is selected. When the Output Ready flag
is HIGH, new data is present in the FIFO output register. When
the Output Ready flag is LOW, the previous data word is
presentin the FIFO output register and attempted FIFO Reads
are ignored.

In the Cypress Standard mode, the Empty Flag (EF) function
is selected. When the Empty Flag is HIGH, data is available in
the FIFO’s memory for reading to the output register. When
Empty Flag is LOW, the previous data word is present in the
FIFO output register and attempted FIFO Reads are ignored.

The Empty/Output Ready flag of a FIFO is synchronized to
CLKB. For both the FWFT and Cypress Standard modes, the
FIFO Read pointer is incremented each time a new word is
clocked to its output register. The state machine that controls
an Output Ready flag monitors a Write pointer and Read
pointer comparator that indicates when the FIFO status is
empty, empty+1, or empty+2.

In FWFT mode, from the time a word is written to a FIFO, it
can be shifted to the FIFO output register in a minimum of four
cycles of CLKB. Therefore, the CLKB Output Ready flag is
LOW if a word in memory is the next data to be sent to the
FIFO output register and four cycles have not elapsed since
the time the word was written. The Output Ready flag of the
FIFO remains LOW until the fourth LOW-to-HIGH transition of
CLKB occurs, simultaneously forcing the Output Ready flag
HIGH and shifting the word to the FIFO output register.

In the Cypress Standard mode, from the time a word is written
to a FIFO, the Empty flag will indicate the presence of data
available for reading in a minimum of three cycles of CLKB.
Therefore, an Empty flag is LOW if a word in memory is the
next data to be sent to the FIFO output register and three
cycles have not elapsed since the time the word was written.
The Empty flag of the FIFO remains LOW until the third
LOW-to-HIGH transition of CLKB occurs, forcing the Empty
flag HIGH; only then can data be read.

A LOW-to-HIGH transition on the CLKB begins the first
synchronization cycle of a Write if the clock transition occurs
attime tgxgw1 Of greater after the Write. Otherwise, the subse-
quent clock cycle can be the first synchronization cycle.

Full/Input Ready Flags (E/IR)

This is a dual-purpose flag. In FWFT mode, the Input Ready
(IR) function is selected. In Cypress Standard mode, the Full
Flag (FF) function is selected. For both timing modes, when
the Full/Input Ready flag is HIGH, a memory location is free in
the memory to receive new data. No memory locations are free
when the Full/Input Ready flag is LOW and attempted Writes
to the FIFO are ignored.

The Full/Input Ready flag of a FIFO is synchronized to CLKA.
For both FWFT and Cypress Standard modes, each time a
word is written to a FIFO, its Write pointer is incremented. The
state machine that controls a Full/Input Ready flag monitors a
Write pointer and Read pointer comparator that indicates
when the FIFO memory status is full, full-1, or full-2. From the
time a word is read from a FIFO, its previous memory location
is ready to be written to in a minimum of two cycles CLKA.
Therefore, a Full/Input Ready flag is LOW if less than two
cycles of CLKA have elapsed since the next memory Write
location has been read. The second LOW-to-HIGH transition
on CLKA after the Read sets the Full/Input Ready flag HIGH.
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A LOW-to-HIGH transition on CLKA begins the first synchro-
nization cycle of a Read if the clock transition occurs at time
tskew1 OF greater after the Read. Otherwise, the subsequent
clock cycle can be the first synchronization cycle.

Almost Empty Flags (E)

The Almost Empty flag of a FIFO is synchronized to CLKB.
The state machine that controls an Almost Empty flag monitors
a Write pointer and Read pointer comparator that indicates
when the FIFO memory status is almost empty, almost
empty+1, or almost empty+2. The Almost Empty state is
defined by the contents of register X for AE. These registers
are loaded with preset values during a FIFO reset,
programmed from Port A, or programmed serially (see AImost
Empty flag and Almost Full flag offset programming above). An
Almost Empty flag is LOW when its FIFO contains X or less
words and is HIGH when its FIFO contains (X + 2) or more
words.

A LOW-to-HIGH transition of CLKB begins the first synchroni-
zation cycle if it occurs at time tgk gy, Or greater after the Write
that fills the FIFO to (X + 2) words. Otherwise, the subsequent
synchronizing clock cycle may be the first synchronization
cycle.

Almost Full Flags (E)

The Almost Full flag of a FIFO is synchronized to CLKA. The
state machine that controls an Almost Full flag monitors a
Write pointer and Read pointer comparator that indicates
when the FIFO memory status is almost full, Almost Full-1, or
Almost Full-2. The Almost Full state is defined by the contents
of register Y for AF. These registers are loaded with preset
values during a FIFO reset, programmed from Port A, or
programmed serially (see Almost Empty flag and Almost Full
flag offset programming above). An Almost Full flag is LOW
when the number of words in its FIFO is greater than or equal
to (4096 — Y), (16384 - Y), or (65536 — Y), for the
CY7C480XV25, respectively. An Almost Full flag is HIGH
when the number of words in its FIFO is less than or equal to
[4096 — (Y + 2)], [16384 — (Y + 2)], or [65536 — (Y + 2)], for the
CY7C480XV25, respectively.

A LOW-to-HIGH transition of CLKA begins the first synchroni-
zation cycle if it occurs at time tgk w2 Or greater after the Read
that reduces the number of words in memory to
[4096/16384/65536 — (Y + 2)]. Otherwise, the subsequent
synchronizing clock cycle may be the first synchronization
cycle.

Document #: 38-06028 Rev. *B

Bus Sizing

Both Port A and Port B buses can be configured in an 80-bit
long word, 40-bit word, 20-bit short word or 10-bit byte format.
The levels applied to Bus Size Select (SIZE1A, SIZE2A,
SIZE1B, SIZE2B) determine the bus size. Bus size on either
port can be set independent of each other. These levels should
be static throughout FIFO operation. Both bus size selections
are implemented at the completion of Master Reset, by the
time the Full/Input Ready flag is set HIGH.

Only 80-bit long word data is written to or read from the two
FIFO memories. Bus-matching operations are done before the
data is written into the memory (for Port A) and after (for Port
B) data is read from the memory.

Bus-Matching FIFO Reads

Data is read from the FIFO memory in 80-bit long-word incre-
ments. If a long-word bus size is implemented, the entire long-
word immediately shifts to the FIFO output register. If byte or
word size is implemented on Port B, only the first one or two
bytes appear on the selected portion of the FIFO output
register, with the rest of the long-word stored in auxiliary
registers. In this case, subsequent FIFO Reads output the rest
of the long-word to the FIFO output register.

When reading data from the FIFO in the byte, short word, or
word format, the unused outputs will be LOW.

Retransmit (ﬁ)

The retransmit feature is beneficial when transferring packets
of data. It enables the receipt of data to be acknowledged by
the receiver and retransmitted if necessary.

The retransmit feature is intended for use when a number of
Writes equal to or less than the depth of the FIFO have
occurred and at least one word_has been read since the last
reset cycle. A LOW pulse on RT resets the internal Read
pointer to the first physical location of the FIFO. CLKA and
CLKB may be free running but ENB must be deasserted
during the retransmit pulse and remain deasserted until after
the Empty/Output Ready flag (EF/OR) goes HIGH. With every
valid Read cycle after retransmit, previously accessed data is
read and the Read pointer is incremented until it arrives at the
same location as the Write pointer. Flags are governed by the
relative locations of the Read and Write pointers and are
updated during a_retransmit cycle. Data written to the FIFO
after activation of RT are transmitted also. The full depth of the
FIFO can be repeatedly retransmitted.
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Table 1. Endian/Bus Matching Configurationm

Each character (“A”, “B”,..., “H") represents 10-bit data

BE/FWFT | Size 1A Size 2A Port A Size 1B Size 2B Port B bit#79  bit#0

1 0 0 x80 0 0 x80 Write to FIFO ABCDEFGH

Read from FIFO ABCDEFGH

0 1 x40 Read from FIFO ABCD

EFGH

1 0 x20 Read from FIFO AB

CD

EF

GH

1 1 x10 Read from FIFO A

B

C

D

E

F

G

H

0 1 x40 0 0 x80 Write to FIFO ABCD

EFGH

Read from FIFO | ABCDEFGH

0 1 x40 Read from FIFO ABCD

EFGH

1 0 x20 Read from FIFO AB

CD

EF

GH

1 1 x10 Read from FIFO A

B

C

D

E

F

G

H

Note:

1. BE is selected at Master Reset; SIZE1A, SIZE2A, SIZE1B, AND SIZE2B must be static throughout device operation.

Document #: 38-06028 Rev. *B
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Table 1. Endian/Bus Matching Configurationm (continued)

Each character (“A”, “B”,..., “H”) represents 10-bit data

BE/FWFT | Size 1A Size 2A Port A Size 1B Size 2B Port B bit#79 bit#0

1 0 x20 0 0 x80 Write to FIFO AB

CD

EF

GF

Read from FIFO | ABCDEFGH

0 1 x40 Read from FIFO ABCD

EFGH

1 0 x20 Read from FIFO AB

CD

EF

GH

1 1 x10 Read from FIFO A

B

C

D

E

F

G

H

Document #: 38-06028 Rev. *B
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Table 1. Endian/Bus Matching Configurationm (continued)

Each character (“A”, “B”,..., “H”) represents 10-bit data

BE/FWFT | Size 1A Size 2A Port A Size 1B Size 2B Port B bit#79 bit#0

1 1 1 x10 0 0 x80 Write to FIFO A

B

C

D

E

F

G

H

Read from FIFO | ABCDEFGH

0 1 x40 Read from FIFO ABCD

EFGH

1 0 x20 Read from FIFO AB

CD

EF

GH

1 1 x10 Read from FIFO A

B

Cc

D

E

F

G

H

Document #: 38-06028 Rev. *B
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Table 1. Endian/Bus Matching Configurationm (continued)

Each character (“A”, “B”,..., “H”) represents 10-bit data

BE/FWFT | Size 1A Size 2A Port A Size 1B Size 2B Port B bit#79 bit#0

0 0 0 x80 0 0 x80 Write to FIFO ABCDEFGH

Read from FIFO | ABCDEFGH

0 1 x40 Read from FIFO EFGH

ABCD

1 0 x20 Read from FIFO GH

EF

CD

AB

1 1 x10 Read from FIFO H

G

E

E

D

C

B

A

0 1 x40 0 0 x80 Write to FIFO ABCD

EFGH

Read from FIFO EFGHABCD

0 1 x40 Read from FIFO ABCD

EFGH

1 0 x20 Read from FIFO CD

AB

GH

EF

1 1 x10 Read from FIFO D

C

B

A

H

G

=

E

Document #: 38-06028 Rev. *B
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Table 1. Endian/Bus Matching Configurationm (continued)

Each character (“A”, “B”,..., “H”) represents 10-bit data

BE/FWFT | Size 1A Size 2A Port A Size 1B Size 2B Port B bit#79 bit#0

0 1 0 x20 0 0 x80 Write to FIFO AB

CD

EF

GH

Read from FIFO | GH EF CD AB

0 1 x40 Read from FIFO CDAB

GHEF

1 0 x20 Read from FIFO AB

CD

EF

GH

1 1 x10 Read from FIFO B

A

D

C

F

E

H

G

1 1 x10 0 0 x80 Write to FIFO A

B

C

D

E

F

G

H

Read fromFIFO | HGFEDCBA

0 1 x40 Read from FIFO DCBA

HGFE

1 0 x20 Read from FIFO BA

DC

FE

HG

Document #: 38-06028 Rev. *B
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Table 1. Endian/Bus Matching Configurationm (continued)
Each character (“A”, “B”,..., “H”) represents 10-bit data
BE/FWFT | Size 1A Size 2A Port A Size 1B Size 2B Port B bit#79 bit#0
0 1 1 x10 1 1 x10 Read from FIFO A
B
C
D
E
F
G
H
Table 2. Flag Programming
SPM FS1/SEN FS0/SD MR X and Y Registers!?
H H H t 64
H H L T 16
H L H 1 8
H L L 1 Parallel programming via Port A
L H L 1 Serial programming via SD
L H H 1 Reserved
L L H 1 Reserved
L L L 1 Reserved
Table 3. Port A Enable Function
CSA ENA CLKA Ag_79 Inputs Port Function
H X X In high-impedance state None
L X In high-impedance state None
H 1 In high-impedance state FIFO Write
Table 4. Port B Enable Function
CsB ENB CLKB Bg_79 Outputs Port Function
H X X In high-impedance state None
L X Active, FIFO output register None
) Active, FIFO output register FIFO Read

Note:
2. Xregister holds the offset for AE; Y register holds the offset for AF.
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Table 5. FIFO Flag Operation (Cypress Standard and FWFT Modes)

Number of Words in FIFO Memory[# 5 6.7] Synchronized to CLKB Synchronized to CLKA
CY7C4804V25 CY7C4806V25 CY7C4808Vv25 EF/OR AE AF FF/IR
0 0 0 L H H
l1toX ltoX l1toX H H H
(X + 1) to [4096 — | (X + 1) t0 [16834 — | (X + 1) to [65536 — H H H
(Y +1)] (Y +1)] (Y +1)]
(4096 — Y1) to (16384 -Y1)to | (65536 —Y1)to H H L H
4095 16383 65535
4096 16384 65536 H H L L
2.5V 64K x80 Unidirectional Synchronous FIFO w/bus matchingl!
Speed Package Operating
(MHz) Ordering Code Name PackageType Range
166 CY7C4808Vv25-166BBC BB288 288-ball Grid Array (1.0-mm pitch, 19 x 19mm) | Commercial
200 CY7C4808Vv25-200BBC
200 CY7C4808Vv25-200BBI BB288 288-ball Grid Array (1.0-mm pitch, 19 x 19mm) | Industrial
2.5V 16K x80 Unidirectional Synchronous FIFO with Bus Matching
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
166 CY7C4806V25-166BBC BB288 288-ball Grid Array (1.0-mm pitch, 19 x 19mm) | Commercial
200 CY7C4806V25-200BBC
2.5V 4K %80 Unidirectional Synchronous FIFO with Bus Matching
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
166 CY7C4804V25-166BBC BB288 288-ball Grid Array (1.0-mm pitch, 19 x 19mm) | Commercial
200 CY7C4804V25-200BBC
Notes:
3. Shaded areas contain advance information. ___ _
4. X is the Almost Empty offset for FIFO used by AE. Y is the Aimost Full offset for FIFO used by AF. Both X and Y are selected during a FIFO reset or Port A
5. Wﬁgﬁig\wg loaded to an empty FIFO is shifted to the output reglster its previous FIFO memory location is free.
6. Data in the output register does not count as a “word in FIFO memory.” Since in FWFT mode the first word written to an empty FIFO goes unrequested to the
output register (no Read operation necessary), it is not included in the FIFO memory count.
7. The OR and IR functions are active during FWFT mode; the EF and FF functions are active in Cypress Standard mode.
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Maximum Ratings [

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Current into Outputs (LOW)

Static Discharge Voltage.........ccccccovvvvveiieiiiiiieneeecs
(per MIL-STD-883, Method 3015)

Latch-Up CUrrent........ccceeeeviieeie e > 200 mA

Storage TeMPpPerature ..........cccceceeeeveeeeireeennns —65°C to +150°C
e eperaure it sconme | s XeNde
Supply Voltage to Ground Potential............... —0.5V to +3.6V Range Te?nnp]g;:?tﬁ re Vpp Vbbo
iIrD1CI:—|YOItage ApEgI]ied to Outputs Commercial | 0°C to +70°C |2.5V +100mV | 1.4V to 1.9V
gh Z State!™ ..., -0.5V to Vppg + 0.5V - S "
DC Input Voltage!¥.................cccoovveee.... ~0.5V o Vppg + 0.5V Industrial | ~40°C to +85°C
DC Specifications (All I/0s except JTAG ports will be at HSTL levelyl10 11 14]
CY7C480XV25
Parameter Description Test Conditions Min. Max. Unit
Vpp Power Supply Voltage 2.4 2.6 \%
Vopg 1/0 Supply Voltage 14 1.9 \
VREE Input Reference Voltage Typical value = 0.75V 0.7 1.0 \
VoH Output HIGH Voltage lop = —8mA Vppg — 0.4 Vbpg \Y
VoL Output LOW Voltage lop=8 mA Vss 0.4 \Y
V,(DC) Input HIGH Voltage Vger +0.1081 Vppg + 0.3 Y%
V,L(DC) Input LOW Voltage -0.3 Vger — 0.1113 Y%
VoH_ITAG JTAG Port Output HIGH Volt- loy = —100 pA 2.1 v
age loy = —2 MA 1.7 v
VoL _J1AG JTAG Port Output LOW Voltage loL = 100 pA 0.2 \Y
loL =2 mA 0.7 v
ViH_JTAG JTAG Port Input HIGH Voltage Vout = Vvon(min.) 1.7 Vppt+0.3 \Y
ViL_JTAG JTAG Port Input LOW Voltage Vout £ Vyor(max.) -0.3 0.7 \Y
lix Input LeakageCurrent -10 +10 HA
lozL:lozH Output OFF, High Z Current -10 +10 HA
Isg Average Standby Current 401121 mA
lcc Operating current (Typical) Vpp = max., loyt =0 mA 600 480 mA
Operating current (Max.) 680 560 mA
Notes:

8. The Voltage on any input or I/0 pin cannot exceed the power pin during power-up

9. Minimum voltage equals —2.0V for pulse duration less than 20 ns.

10. All voltage referenced to ground.

11. Overshoot: V| (AC) < Vpp+1.5V for t <t /2, power-up: Viy< 2.6V and Vpp < 2.4V and Vpp< 1.4V for t <200 ns.
12. Igg condition: Vgeg = Vpp. All reset pins are HIGH (Vpp). All Aiys are LOW (0V). CS is HIGH (Vpp). EN is LOW (0V).

13. Allinput pin voltage levels cannot stay between V| (DC) and V,_(DC) in the idle mode.

14. Both clocks switching at maximum speeds, data switching at half the clock frequency.
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Specifications (A 50Q load terminated into 0.75V is used with Vppg)
CY7C480XVv25

Parameter Description Min. Max. Unit
Fymax Max. Frequency 200 MHz
tcye Clock Cycle Time 5 ns
tsp Input Data Set-up Time 1.0 ns
tHp Input Data Hold Time 0.6 ns
ta Access Time 3.8 ns
AC Test Loads and Waveforms

Vg = (VDDQ)/2 Vry = (VDDQ)/2
| (Vooo)/2 | (Vooo)/2
Vrer R, = 50Q Veer %RL =50Q
Output Output

Device
Under
Test

Device
Under
Test

5pF%

ALL INPUT PULSES

1.25V | 90%

0.75V 90% 0

0.25V 10% 10%
tr [€— tr [

t.<0.5ns,t.<0.5ns

Notes:
15. Unless otherwise noted, test conditions assume signal transition time of 2 V/ns, timing reference levels of 0.75V, V ;= 0.75V, RQ = 250Q, VDDQ = 1.5V, input
pulse levels of 0.25V to 1.25V, and output loading of the specified Ig, /Io and load capacitance shown in (b) of AC Test Loads.
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Timing Parameters
7C480XV25- | 7C480XV25-
200 166

Parameter Description Min. | Max. | Min. | Max. | Unit
fs Clock Frequency, CLKA or CLKB 200 166 | MHz
toLk Clock Cycle Time, CLKA or CLKB 5 ns
teLkH Pulse Duration, CLKA or CLKB HIGH 25 ns
teLkL Pulse Duration, CLKA or CLKB LOW 25 ns
tbs Data Set-up Time, A7g_g before CLKA1® 10 15 ns
tens Enable Set-up Time, CSA or ENA before CLKA*; CSB or ENB before | 1.0 1.5 ns

CLKB1
tess Set-up Time, FS0 and FS1 before MR HIGH 2.5 ns
tses Set-up Time, BE/FWFT before MR HIGH 4 ns
tspums Set-up Time, SPM before MR HIGH 25 ns
trsTS Set-up Time, MR or PR or RT before CLK1 25 3 ns
tsps Set-up Time, FSO/SD before CLKA? 1.0 15 ns
tsens Set-up Time, FS1/SEN before CLKA1 1.0 1.5 ns
trws Set-up Time, FWFT before CLKA? 1.0 1.5 ns
toH Data Hold Time, A;q_g after CLKA1® 0.6 0.6 ns
teNH Enable Hold Time, CSA or ENA after CLKA1; CSB or ENB after CLKB1 | 0.6 0.6 ns
trsh Hold Time, FSO and FS1 after MR HIGH 25 ns
teen Hold Time, BE/FWFT after MR HIGH 25 ns
tspmy Hold Time, SPM after MR HIGH 25 ns
tRSTH Hold Time, MR or PR or RT after CLK1 25 3 ns
tspH Hold Time, FSO/SD after CLKA1 0.6 0.6 ns
tsENH Hold Time, FS1/SEN after CLKA? 0.6 0.6 ns
tspy Hold Time, FS1/SEN HIGH after MR HIGH 2 25 ns
tskeEWL Skew Time between CLKAt and CLKB1 for EF/OR and FF/IR 45 6.5 ns
tskEw? Skew Time between CLKAt and CLKB1 for AE and AF 4.5 6.5 ns
ta Access Time, CLKB1 to B7g_g 3.8 4.0 ns
twrr Propagation Delay Time, CLKA1 to FF/IR 3.8 4.0 ns
tRer Propagation Delay Time, CLKB+t to EF/OR 3.8 4.0 ns
tpaE Propagation Delay Time, CLKB1 to AE 3.8 4.0 ns
thar Propagation Delay Time, CLKA*t to AF 3.8 4.0 ns
trsE Propagation Delay Time, MR or PR LOW to AE LOW, AF HIGH,FF/ IR 7 7 ns
LOW and EF/ OR LOW

ten Enable Time, CSB LOW or OE LOW to B,g_q Active 4.8 48 | ns
tois Disable Time, CSB HIGH or OE HIGH to B;¢_g at High Impedance 4.6 46 | ns

Document #: 38-06028 Rev. *B
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Switching Waveforms

. . . 16,17, 18, 19
Master Reset Loading X and Y with a Preset Value of Elght[ ]

VAT W W WA W

MR tRSTS tRSTH
1BES | «—] ﬂ ﬂ»
BEIFTET T XXX
tspmH

spMs|+—r| =—

o SOUOTKIIOIKHKAK L KIKKHKKKHKK
NN NNNNNN
For - TSRS SR

RSk

AE \\\\\\\\\

RsE

NN NN\ NN\ V4

[17, 18, 19, 20]

Partial Reset (CY Standard and FWFT Modes)

w o/ Hi \_/_\_/_\_Jf\_/ \_/

:

XX \\i\\\ e
AN\ ANRNNNS
SEANN NN
NN AN NNV

Notes:

16. PR must_be HIGH during Master Reset.

17. MR and PR must be LOW for at least four clock edges (referenced to the slowest clock).
18. trsTs and tggy are referenced to the slowest clock.

19. twer is referenced to CLKA.

20. MR must be HIGH during Partial Reset.
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Switching Waveforms (continued)

w

Ila

Parallel Programming of the Almost-Full Flag and AlImost-Empty Flag Offset Values after Reset
(Cypress Standard and FWFT Modes)[21]

MR
_7(

tspms tspmH

RPN NN NN NNNNNRINNNNNNANN

ess |, |lFsH
XXX 007070
FF/IR ‘;‘

tens | ENH O tENs tenn tens tENH
ENA A~ ><><>IK‘* =]
XXX | RXHF | XXX XXX KOXKXXX XK
'ps | fow
fore NN OO XANNNNNN
AF Offset (Y)  AE Offset (X) First Word into FIFO

Serial Programming of the AlImost-Full Flag and Almost-Empty Flag
Offset Values (Cypress Standard and FWFT Modes)[zz]

oA R AR NI 20 NENSD S NIV NIV S NIV4

MR oo

tspms | TsPMH

RiseM XX\ XA vee S S S S S A S S

twrr

FF/IR oo

tess| _ tspy JISENS|  tspnp tsens

i I oL %&{//////////
Fsoisp 2 ‘Q&%&Wﬂ@( coe

1
Y

AF Offset (Y) MSB AE Offset (X) LSB
Ao-79 ANONOODNANIARNINNNNNN NN eee \\\\\\\\\\X wi >§
F 7 (X X )

21. CSA LOW. It is not necessary to program offset register on consecutive clock cycles.
22. ltis not necessary to program offset register bits on consecutive clock cycles. FIFO Write attempts are ignored until FF/IR is set HIGH.
23. Programmable offsets are written serially to the SD input in the order AF offset (Y) then AE offset (X).
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SW|tch|ng Waveforms (continued)

Port B Long-Word Read Cycle Timing for FIFO (Cypress Standard and FWFT Modes)

< tcik -
- CLKH g lotke o
CLKB | 11/
/! m \
EF/OR on
CSB N\ /S
N /
< ENS, [ tENp lens, [tEnk tens tenn
T 7 Xz
LA | RAXXXY RN\ /
Bo_79 ten SN t No Operatfon to)
(Standard mode) — Previpus Data W1 ™
OR t ta ta tpis
Bo-79 = 5( S ¢
(FWFT mode) — ! w2 i
N /

Port B Word Read Cycle Timing for FIFO (Cypress Standard and FWFT Modes)[24]

cLre VA Y S N S NN
EF/OR HIGH

CSB 5\ },Z

<ENS, |'ENH
ENB Y 4
[N N \\\\\\ X/

Bo_39 EN ta No Operation Ipis
(Standard mode) '|< Previous Data -'* Read 1 Read 2 >L
z, SR —— “
(FWFT mode) G Read 1 Read 2 Read 3

oF — —

N /

Note:

24. Unused bits B4g_79 are zeroes for word-size reads.
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Switching Waveforms (continued)

Port B Short Word Read Cycle Timing for FIFO (Cypress Standard and FWFT Modes)[zs]
e ANV NI SIS NI S NI S NI NIV RN

EF/OR HIGH
cs8 N /
N /|
fenglteny
ENB
LR TR XY N\ L

Bo_10 ten ta A t ta . No Operatio!pis

(Standard mode) —K Previous Data ;< Read 1 g{ Read 2 ;( Read 3 ; Read 4 4_)‘]—
OFI§’0—19 ten <—§t’* <—ﬂt’* LY Pe Joig.
__< Read 1 Read 2 Rdad 3 * Relad 4 9{ Read § j—
7(

(FWFT mode)

oF —\
N

[26]

Port B Byte Read Cycle Timing for FIFO (Cypress Standard and FWFT Modes)
o ANIVZANID S NIV NI A NI S NIV NIV

EF/OR HIGH
/

ose ﬂ\ 7
XXX [ XX }A\Nooéggs/////

ENB
LN A

Bo_o ten ' ' -y

(Standard mode) —K Previous Data ;< Read 1 ;l< Read 2 9{ Read 3 % Read 4 }—
ORB ¢ ta ta ta t loig.

0-9 EN ———
(FWFT mode) _—‘< Readl 1 ;1< Read 2 .xr Read 3 9( Rdad 4 ;( Read )‘—
OE —
N 7/

Notes:
25. Unused bits B,g_79 are zeroes for short word-size Reads
26. Unused bits B1g_79 are zeroes for byte-size Reads.
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OR Flag Timing and First Data Word Fall Through when FIFO is Empty (FWFT Mode)

CLKA

CSA

EF/OR

CSB

ENB

Bo-79

Notes:

27.
28.

@)

ing

CY7C4808V25

CY7C4806V25
PRELIMINARY CY7C4804V25

YPRESS

aveforms (continued)

s

[27]

- K

telkH, | teik

tENS tenp

[/ SR\

HIGH

tps |Ipy
KK X TIIIKIIIXIIIIIIILKEIIIIIK.

[28 toikH, | toike

V\]/_\_/ [:I"\’IEFX] tReF
-~ »
toik

FIFO Empty

)

/!

tens | tenn

LIS S S S

7777 TSN

Old Data in FIFO Output Register

ta
% w1

If Port B size is word, short word, or byte, EF is set LOW by the last word, short word, or byte Read from the FIFO, respectively.
tskewa (7 ns minimum) is the time between a rising CLKA edge and a rising CLKB edge for OR flag to transition HIGH. If the time between these two edges
is less than tgkgw1, the transition of OR HIGH may occur one CLKB cycle later than shown. CLKA and CLKB above are assumed to run at 200MHz (5 ns

cycle time), which results in OR flag being updated after the fourth CLKB edge. If the clock cycles are more than 7 ns, OR flag may get updated after the
third clock edge, depending on when the clock edges occur. In general, OR flag update cycle = (tskgw1) + (2 clock cycle) + (trgp).
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Switching Waveforms (continued)
EF Flag Timing and First Data Read Fall Through when FIFO is Empty (Cypress Standard Mode)ml
- ClK -
cLA VRN A NWAR NS N S
CsA LOW
tENS[ENK
ENA : : : V4 \_\\
FF/IR on
o
CLKB —\_/—
E/OR FIFO Empty

e T 7777777777 7777 NONANN

Notes:
29. tgkewai is the minimum time between a rising CLKA edge and a rising CLKB edge for EF to transition HIGH. If the time between these two edges is less
than tskgws. the transition of EF HIGH may occur one CLKB cycle later than shown. CLKA and CLKB above are assumed to run at 200 MHz (5 ns cycle

time), which results in EF flag being updated after the third CLKB edge. If the clock cycles are more than 7 ns, EF flag may get updated after the second
clock edge, depending on when the clock edges occur. In general, EF flag update cycle = (tgxgw1) + (1 clock cycle) + (treg)-
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Switching Waveforms (continued)
FF/IR Flag Timing and First Available Write when FIFO is Full (Cypress Standard and FWFT Mode)[3O]

ok

>
!

| toikn, loik

AN SN S N NV N D

-
-¢

CSB LOW

tEnStENH
ENB : : : 7T SO\
EF/OR  fon

ta
Bo-79 Previous Word in FlFo)l( Next Word From FIFO

Output Register tskew1 ol lcikH terke
-—p|
CLKA v
twrr -—
—_ f I CLK
FF/IR FIFO Full A N\
CSA LOW
tens | tENH

w7777 7777777777 SSSSSSNNN

Notes:

30. If Port B size is word, short word, or byte, tgxgy; is referenced to the rising CLKB edge that reads the last word, short word, or byte Write of the long-word,
respectively. _

31. tskewa IS the minimum time between a rising CLKB edge and a rising CLKA edge for FF/IR to transition HIGH. If the time between the rising CLKB edge
and rising CLKA edge is less than tgkgi., the transition of FF/IR HIGH may occur one CLKA cycle later than shown. CLKA and CLKB above are_assumed
to run at 200 MHz (5 ns cycle time), which results in FF/IR flag being updated after the third CLKA edge. If the clock cycles are more than 7 ns, FF/IR flag
may get updated after the second clock edge, depending on when the clock edges occur. In general, FF/IR flag update cycle = (tskgw1) + (1 clock

cycle) + (twrr)-
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_ 32,33,34
Timing for AF when FIFO is Almost Full (Cypress Standard and FWFT Modes)[ ]

TENS tENH

ENA

/77 | AN\
— t | :
AF [D — (Y + 1)] Words in FIFO SLK(D - Y) Words in FIFO PAF 1( [D = (Y + 2)] Words in FIFO

CLKE MWM
t tENH
<—>|

Leng |6 fEns

777 XX S\

35
tskew2l>!

|/

m
P
w

Timing for AE when FIFO is Almost Empty (Cypress Standard and FWFT Modes)[36 87

CLKA W%W

tENSe—sl< tENHIENS <o ENH

ENA { f {74 Ml NN

tskew2™>

|/
Y

CLKB U\_/__\_?Z_\_?%ﬂ
tpAE L
AE X Word in FIFO (X + 1) Word in FIFO | (X +2) Word in FIFO % (X|*+ 1) Words in FIFO X Word in F'F;k
Ens| - tENHtEN: <> lENH
ENB
[/ XK RN\\\

Notes:
32. FIFO Write (CSA = LOW) on Port A, FIFO Read (CSB = LOW) on Port B. Data in the FIFO output register has been read from the FIFO.

33. D = Maximum FIFO Depth = 4K for the CY7C4804V25, 16K for the CY7C4806V25, and 64K for the CY7C4808V25.
If Port B size is word, shortword or byte, tskgwz is referenced to the rising CLKB edge that writes the last word, short word or byte of the long word, respectively.

34. ,
35. tskewe is the minimum time between arising CLKA edge and a rising CLKB edge for AF to transition HIGH in the next CLKA cycle. If the time between these
two edges is less than tgkgywo, AF may transition HIGH one CLKB cycle later than shown. CLKA and CLKB above are assumed to run at 200 MHz (5 ns
cycle time), which results in AF flag being updated after the third CLKA edge. If the clock cycles are more than 7 ns, AF flag may get updated after the
second clock edge, depending on when the clock edges occur. In general, AF flag update cycle = (tskew2) + (1 clock cycle) + (tpaf)-
FIFO Write (CSA = LOW) on Port A, FIFO_Read (CSB = LOW) on Port B. Data in the FIFO output register has been read from the FIFO.

36. =
37. If Port B size is word, short word, or byte, AE is set LOW by the last word, short word, or byte Read from FIFO, respectively.
tskewez IS the minimum time between a rising CLKA edge and a rising CLKB edge for AE to transition HIGH in the next CLKB cycle. If the time between the

38.
rising CLKA edge and rising CLKB edge is less than tgg\wo, AE may transition HIGH one CLKB cycle later than shown. CLKA and CLKB above are assumed

to run at 200 MHz (5 ns cycle time), which results in AE flag being updated after the third CLKB edge. If the clock cycles are more than 7 ns, AE flag may
get updated after the second clock edge, depending on when the clock edges occur. In general, AE flag update cycle = (tsxew?) + (1 clock cycle) + (tpag)-
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oo [39,40, 41, 42, 43, 44, 45, 46
FIFO Retransmit Tlmlng[ ]
trsT tRsTH

ENB
(CY) -
tens

OR
—»

(FWFT)
tREF
j —

ENB
FWFT
( ) ens

tpae

Notes:

39. Clocks are free-running in this case.
RT must be LOW for at least eight clock edges (referenced to the slowest clock).

41. tpsts and tggy are referenced to the slowest clock.__

EFE goes back HIGH at the second CLKA edge after RT goes HIGH.
AF goes back HIGH at the first CLKA edge after RT goes HIGH.
AE goes back HIGH at the first CLKB edge after RT goes HIGH.
45. tpar and ty g are referenced to CLKA.

46. trep tens, and tpag are referenced to CLKB.
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Package Diagram
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288-ball Grid Array (1.0 pitch, 19 x 19 mm) BB288

BOTTOM VIEW
TOP VIEW
$@o,05@c
a0.25 @|c|a]s]
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