CMOS SUPERSYNC FIFO™ IDT72261
16,384 x 9, 32,768 x 9 IDT72271
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
* 16,384 x 9-bit storage capacity (IDT72261) The IDT72261/72271 are monolithic, CMOS, high capac-
» 32,768 x 9-bit storage capacity (IDT72271) ity, high speed, low power first-in, first-out (FIFO) memories
» 10ns read/write cycle time (8ns access time) with clocked read and write controls. These FIFOs are
» Retransmit Capability applicab@& a wide variety of data buffering needs, such as
» Auto power down reduces power consumption opticaidlrsk controllers, local area networks (LANs), and inter-
» Master Reset clears entire FIFO, Partial Reset clears \\\@ <l sor&\\gmmunication.
X =3 iy

data, but retains programmable settings §\\\i\\\\\\\\' ag&ﬁ -Os hayig a 9-bitinput port (Dn) and a 9-bit output port
+ Empty, Full and Half-Full flags signal FIFO status \\%\\\\\“\ (&) \THe inputPortis controlled by a free-running clock (WCLK)

Sl § S ES o S . . .
* Programmable Almost-Empty and AImost-EgllQ%\E‘*} each \\\\\\%d a dat |h‘put§i nable pin (WEN). Data is written into the

ES S - RS e .
flag can default to one of two presele%\‘ Difsets \\\\\\\5‘* s§§§z\s og&ﬁ\g\:@ 5n every clock when WEN is asserted. The
« Program partial flags by either serial orp rall\e\gn% s \\\\\\\ 5ut pel iséo‘ntrolled by another clock pin (RCLK) and enable
i ENJ: The Read Clock can be tied to the Write Clock for

7
P

- Select IDT Standard timing (using EF and @@s)%\\:\\ pip(Rl
First Word Fall Through timing (using OR and | R\\tla@ ) " \Q%gTe clock operation or the two clocks can run asynchronously
+ Easily expandable in depth and width \\@\ « %4 %e*for dual clock operation. An Output Enable pin (OE) s provided

* Independent Read and Write Clocks (permi“t‘\“\\si 5} \\\\\\\\ ~onthe read port for three-state control of the outputs.
ST T
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neous reading and writing with one clock signal & These devices have two modes of operation: In the /DT
+ Available in the 64-pin Thin Quad Flat Pack (TQFP) and Standard mode, the first word written to the FIFO is deposited
the 64-pin Slim Thin Quad Flat Pack (STQFP) into the memory array. A read operation is required to access
» Output enable puts data outputs into high impedance thatword. Inthe First Word Fall Through mode (FWFT), the first
 High-performance submicron CMOS technology word written to an empty FIFO appears automatically on the
* Industrial temperature range (—40°C to +85°C) is avail- outputs, no read operation required. The state of the FWFT/SI
able pin during Master Reset determines the mode in use.
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COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

These FIFOs have five flag functions, EF/OR (Empty Flag
or Output Ready), FF/R (Full Flag or Input Ready), and HF
(Half-Full flag). The EF and FF functions are selected in the
IDT Standard mode.

The IR and OR functions are selected in the First Word Fall
Through mode. IR indicates that the FIFO has free space to
receive data. OR indicates that data contained in the FIFQ is
available for reading.

HF is a flag whose threshold is fixed at the halfway point in
memory. This flag can always be used irrespective of mode.

PAE, PAF can be programmed independently to any pointin
memory. They also can be used irrespective of mode. Pro-
grammable offsets determine the flag threshold and can be
loaded by two methods: parallel or serial. Two default offset
settings are also provided, such that PAE can be set at 127 or
1,023 locations from the empty boundary and the PAF thresh-
old can be set at 127 or 1,023 locations from the full boundary.
All these choices are made with LD during Master Reset.

Inthe serial method, SEN together with LD are used to load
the offset registers via the Serial Input (SI). In the parallel
method, WEN together with LD can be used to load the offset
registers via Dn. REN together with LD canbe used to read the
offsets in parallel from Qn regardless of whether serial or
parallel offset loading is selected.

During Master Reset (MRS), the read and write pointers are
setto the first location of the FIFO. The FWFT line selects IDT
Standard mode or FWFT mode. The LD pinselects one of two

PIN CONFIGURATIONS

partial flag default settings (127 or 1,023) and, also, serial or
parallel programming. The flags are updated accordingly.

The Partial Reset (PRS) also sets the read and write
pointers to the first location of the memory. However, the
mode setting, programming method, and partial flag offsets
are not altered. The flags are updated accordingly. PRS is
useful for resetting a device in mid-operation, when repro-
gramming offset registers may not be convenient.

The Retransmit function allows the read pointer to be reset
to the first location in the RAM array. It is synchronized to
RCLK whenRTis LOW. This feature is convenient for sending
the same data more than once.

If, at any time, the FIFQO is not actively performing a function, the
chip willautomatically power down. This occurs if neither aread nor
a write occurs within 10 cycles of the faster clock, RCLK or WCLK.
During the Power down state, supply current consumption (Icc2) is
ataminimum. Initiating any operation (by activating control inputs)
will immediately take the device out of the Power down state.

These devices are depth expandable. The addition of
external components is unnecessary. The IR and OR func-
tions, together with REN and WEN, are used to extend the total
FIFO memory capacity.

The FSline ensures optimal data flow through the FIFO. ltistied
to GND if the RCLK frequency is higher than the WCLK frequency
orto Vce if the RCLK frequency is lower than the WCLK frequency.

The IDT72261/72271 is fabricated using IDT’s high speed
submicron CMOS technology.

NOTES:

1.

DNC = Do not connect.
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2. This pin may either be tied to ground or left open.
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PIN DESCRIPTION

Symbol Name /0 Description

Do—Ds Data Inputs I Data inputs for a 9-bit bus.

MRS Master Reset I MRS initializes the read and write pointers to zero and sets the output register to
all zeroes. During Master Reset, the FIFO is configured for either FWFT or IDT
Standard mode, one of two programmable flag default settings, and serial or
parallel programming of the offset settings.

PRS Partial Reset I PRS initializes the read and write pointers to zero and sets the output register to
all zeroes. During Partial Reset,the existing mode (IDT or FWFT), programming
method (serial or parallel), and programmable flag settings are all retained.

RT Retransmit I Allows data to be resent starting with the first location of FIFO memory.

FWFT/SI | First Word Fall | | During Master Reset, selects First Word Fall Through or IDT Standard mode.

Through/Serial In After Master Reset, this pin functions as a serial input for loading offset registers

WCLK Write Clock I | When enabled by WEN, the rising edge of WCLK writes data into the FIFO and
offsets into the programmable registers.

WEN Write Enable I WEN enables WCLK for writing data into the FIFO memory and offset registers.

RCLK Read Clock | | When enabled by REN, the rising edge of RCLK reads data from the FIFO
memory and offsets from the programmable registers.

EN Read Enable I REN enables RCLK for reading data from the FIFO memory and offset registers.

OE Output Enable | | OE controls the output impedance of Qn

EN Serial Enable I SEN enables serial loading of programmable flag offsets

LD Load I During Master Reset, LD selects one of two partial flag default offsets (127 and
1,023) and determines programming method, serial or parallel. After Master
Reset, this pin enables writing to and reading from the offset registers.

FS Frequency Select I | The FS setting optimizes data flow through the FIFO.

FFIR Full Flag/ O | Inthe IDT Standard mode, the FF function is selected. FF indicates whether or

Input Ready not the FIFO memory is full. Inthe FWFT mode, the IR function is selected. IR
indicates whether or not there is space available for writing to the FIFO memory.

EF/OR Empty Flag/ O | Inthe IDT Standard mode, the EF function is selected. EF indicates whether or

Output Ready not the FIFO memory is empty. In FWFT mode, the OR function is selected.
OR indicates whether or not there is valid data available at the outputs.
PAF Programmable O | PAF goes HIGH if the number of free locations in the FIFO memory is more than
Almost-Full Flag offset m which is store in almost-full which is stored in the Full Offset register. PAF
goes LOW if the number of free locations in the FIFO memory is less than m.
PAE Programmable O | PAE goes LOW if the number of words in the FIFO memory is less than offset n
Almost-Empty Flag which is stored in the Empty Offset register. PAE goes HIGH if the number of
words in the FIFO memory is greater than offset n.

HF Half-Full Flag O | HF indicates whether the FIFO memory is more or less than half-full.

Qo—Qs Data Outputs O | Data outputs for a 9-bit bus.

Vce Power +5 volt power supply pins.

GND Ground Ground pins.

3036 tbl 01
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IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9 COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS

RECOMMENDED DC OPERATING CONDITIONS

Symbol Rating Com’'l & Ind’l Unit Symbol Parameter Min. | Typ. | Max. | Unit
VTERM | Terminal Voltage —0.510 +7.0 Y% Vcc | Supply Voltage 45 | 50 | 55 | V
with respect to GND Commercial/Industrial
TSTG Storage Temperature -55to0 +125 °C GND Supply Voltage 0 0 0 v
VIH Input High Voltage 2.0 — — \
lout DC Output Current -50 to +50 mA Commercial/Industrial
NOTE: sosstoloz 1 vy () 1 |nput Low Voltage — — 08 | v

1.
INGS may cause permanent damage to the device. This is a stress rating only

Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- Commercial/Industrial

and functional operation of the device at these or any other conditions above TA Operating Temperature 0 - 70 °C
those indicated in the operational sections of this specification is not implied. Commercial
Exposure to absolute maximum rating conditions for extended periods may TA Operating Temperature —40 _ 85 oG
affect reliability. Industrial

NOTE: 3036 tbl 03

1. 1.5V undershoots are allowed for 10ns once per cycle.

DC ELECTRICAL CHARACTERISTICS
(Commercial: VcG =5V £ 10%, TA= 0°C to +70°C; Industrial: Vcc = 5V £ 10%, TA=—-40°C to +85°C)

DT72261L
IDT72271L
Commercial & Industrial®"
tcLk = 10,12, 15, 20 ns
Symbol Parameter Min. Typ. Max. Unit
ILI® Input Leakage Current (any input) -1 — 1 LA
ILot® Output Leakage Current -10 — 10 pA
VOH Output Logic “1” Voltage, IOH = -2 mA 2.4 — — V
VoL Output Logic “0” Voltage, IOL = 8 mA — — 0.4 \Y
lcc1(458) Active Power Supply Current — — 1509 mA
lccal*78) Standby Current — — 15 mA
NOTES: 3036 tol 04

1.

ook wN

o N

Industrial temperature range product for the 20ns speed grade is available as a standard device. All other speed grades are available by special
order.

Measurements with 0.4 < VIN < Vce.

OE 2 Vin, 0.4 < Vour < Vee.

Tested with outputs open (louTt = 0).

RCLK and WCLK toggle at 20 MHz and data inputs switch at 10 MHz.

Typical lcc1 = 85 + 1.47*fs + 0.02*CL*fs with Vcc = 3.3V, Ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data
switching at fs/2, CL = capacitive load (in pF).

No data written or read for more than 10 cycles.

All Inputs = Vcc - 0.2V or GND + 0.2V, except RCLK and WCLK, which toggle at 20 MHz.

For product with date code Y9XXX, the parameters are Icc1 = 75mA and lccz = 20mA . For more information, contact your local IDT sales office.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol | Parameter) | Conditions Max. Unit
Ccin® Input VIN = 0V 10 pF
Capacitance
Cout2 | Output VOUT =0V 10 pF
Capacitance
NOTES: 3036 tbl 05

1. With output deselected, (OE = ViH).
2. Characterized values, not currently tested.
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IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9 COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS"
(Commercial: VcG =5V £ 10%, TA= 0°C to +70°C; Industrial: Vcc = 5V £ 10%, TA=-40°C to +85°C)

Commercial Com'l & Ind"I™V
72261L10 72261L12 72261L15 72261L20
72271L10 72271L12 72271L15 72271L20

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit
fs Clock Cycle Frequency — 100 — 83.3 — 66.7 — 50 MHz
tA Data Access Time 2 8 2 9 2 10 2 12 ns
tcLK Clock Cycle Time 10 — 12 — 15 — 20 — ns
tCLKH Clock High Time 4.5 — 5 — 6 — 8 — ns
tCLKL Clock Low Time 4.50 — 5@ — 6® — 8 — ns
tDs Data Setup Time 3.5 — 3.5 — 4 — 5 — ns
tDH Data Hold Time 0 — 0 — 1 — 1 — ns
tENS Enable Setup Time 3.5 — 3.5 — 4 — 5 — ns
tENH Enable Hold Time 0 — 0 — 1 — 1 — ns
tLDS Load Setup Time 3.5 — 3.5 — 4 — 5 — ns
tLDH Load Hold Time 6.5 — 8.5 — 10 — 10 — ns
tRs Reset Pulse Width® 10 — 12 — 15 — 20 — ns
tRss Reset Setup Time 10 — 12 — 15 — 20 — ns
tRSR Reset Recovery Time 10 — 12 — 15 — 20 — ns
tRSF Reset to Flag and Output Time — 10 — 12 — 15 — 20 ns
tFWFT Mode Select Time 0 — 0 — 0 — 0 — ns
tRTS Retransmit setup Time 3.5 — 3.5 — 4 — 5 — ns
toLz Output Enable to Output in Low Z® 0 — 0 — 0 — 0 — ns
toE Output Enable to Output Valid 3 7 3 7.5 3 8 3 10 ns
toHz Output Enable to Output in High Z® 3 7 3 7.5 3 8 3 10 ns
twFF Write Clock to FF or IR — 8 — 9 — 10 — 12 ns
tREF Read Clock to EF or OR — 8 — 9 — 10 — 12 ns
tPAF Write Clock to PAF — 8 — 9 — 10 — 12 ns
tPAE Read Clock to PAE — 8 — 9 — 10 — 12 ns
tHF Clock to HF — 16 — 18 — 20 — 22 ns
tSKEW1 Skew time between RCLK and WCLK] 8 — 10 — 12 — 15 — ns
for FF and IR
tskew2 | Skew time between RCLK and 15 — 18 — 21 — 25 — ns
WCLK for PAE and PAF

NOTES: 3036 tol 06

1. Industrial temperature range is available by special order for speed grades faster than 20ns.

2. All AC timings apply to both Standard IDT mode and First Word Fall Through mode.

3. Forthe RCLKline: fcLKL (min.) =7 ns only when reading the offsets from the programmable flag 5V

registers; otherwise, use the table value. Forthe WCLK line, use the tcLkL (min.) value given
in the table.
4. Pulse widths less than minimum values are not allowed. 11K
5. Values guaranteed by design, not currently tested. ’
D.U.T.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V 680< 30pF”
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V L 3036 drw 04
Output Reference Levels 1.5V -
Output Load See Figure 1 Figure 1. Output Load

3036 tbl 07 * Includes jig and scope capacitances.
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SIGNAL DESCRIPTIONS:

INPUTS:

DATA IN (Do - Ds)
Data inputs for 9-bit wide data.

CONTROLS:

MASTER RESET (MRS)

A Master Reset is accomplished whenever the Master
Reset (MRS) inputis takento a LOW state. This operation sets
the internal read and write pointers to the first location of the
RAM array. PAEwill go LOW, PAFwillgo HIGH, and HF will
go HIGH.

If FWFT is LOW during Master Reset then the IDT Stan-
dard mode, along with EF and FF are selected. EF will go
LOW and FF will go HIGH. If FWFT is HIGH, then the First
Word Fall Through mode (FWFT), along with IR and OR, are
selected. OR will go HIGH and IR will go LOW.

If LD is LOW during Master Reset, then PAE is assigned a
threshold 127 words from the empty boundary and PAF is
assigned a threshold 127 words from the full boundary; 127
words corresponds to an offset value of 07FH. Following
Master Reset, parallel loading of the offsets is permitted, but
not serial loading.

If LD is HIGH during Master Reset, then PAE is assigned
a threshold 1,023 words from the empty boundary and PAFis
assigned a threshold 1,023 words from the full boundary;
1,023 words corresponds to an offset value of 3FFH. Follow-
ing Master Reset, serial loading of the offsets is permitted, but
not parallel loading.

Regardless of whether serial or parallel offset loading has
been selected, parallel reading of the registers is always
permitted. (See section describing the LD line for further
details).

During a Master Reset, the output register is initialized to
all zeroes. A Master Reset is required after power up, before
a write operation can take place. MRS is asynchronous.
PARTIAL RESET (PRS)

A Partial Reset is accomplished whenever the Partial
Reset (PRS) input is taken to a LOW state. As in the case of
the Master Reset, the internal read and write pointers are set
to the first location of the RAM array, PAE goes LOW, PAF
goes HIGH, and HF goes HIGH.

Whichever mode is active at the time of partial reset, IDT
Standard mode or First Word Fall Through, that mode will
remain selected. If the IDT Standard mode is active, then FF
will go HIGH and EF will go LOW. If the First Word Fall
Through mode is active, then OR will go HIGH, and IR will go
LOW.

Following Partial Reset, all values held in the offset regis-
ters remain unchanged. The programming method (parallel
or serial) currently active at the time of Partial Reset is also
retained. The output register is initialized to all zeroes. PRS
is asynchronous.

A Partial Reset is useful for resetting the device during the
course of operation, when reprogramming flag settings may
not be convenient.

RETRANSMIT (RT)

The Retransmit operation allows data that has already
been read to be accessed again. There are two stages: first,
a setup procedure that resets the read pointer to the first
location of memory, then the actual retransmit, which consists
of reading out the memory contents, starting at the beginning
of memory.

Retransmit Setup is initiated by holding RT LOW during a
rising RCLK edge. REN and WEN must be HIGH before
bringing RTLOW. Atleastone word, but no more than Full - 2
words should have been written into the FIFO between Reset
(Master or Partial) and the time of Retransmit Setup
(Full = 16,384 words for the IDT72261, 32,768 words for the
IDT72271).

If IDT Standard mode is selected, the FIFO will mark the
beginning of the Retransmit Setup by setting EF LOW. The
change in level will only be noticeable if EF was HIGH before
setup. During this period, the internal read pointer is initialized
to the first location of the RAM array.

When EF goes HIGH, Retransmit Setup is complete and read
operations may begin starting with the first location in memory.
Since IDT Standard mode s selected, every word read including
the first word following Retransmit Setup requires a LOW on
REN to enable the rising edge of RCLK. Writing operations can
begin after one of two conditions have been met: EF is HIGH or
14 cycles of the faster clock (RCLK or WCLK) have elapsed
since the RCLK rising edge enabled by the RT pulse.

The deassertion time of EF during Retransmit Setup is
variable. The parameter tRTF1, which is measured from the
rising RCLK edge enabled by RT to the rising edge of EF is
described by the following equation:

tRTF1 max. = 14*Tf + 3*"TRCLK (in ns)

where T+ is either the RCLK or the WCLK period, whichever is
shorter, and TRCLK is the RCLK period.

Regarding FF: Note that since no more than Full - 2 writes
are allowed between a Reset and a Retransmit Setup, FF will
remain HIGH throughout the setup procedure.

For IDT Standard mode, updating the PAE, HF, and PAF
flags begins with the "first” REN-enabled rising RCLK edge
following the end of Retransmit Setup (the point at which EF
goes HIGH). This same RCLK rising edge is used to access
the "first" memory location. HF is updated on the first RCLK
rising edge. PAE is updated after two more rising RCLK
edges. PAF is updated after the "first" rising RCLK edge,
followed by the next two rising WCLK edges. (If the tskEw2
specification is not met, add one more WCLK cycle.)

If FWFT mode is selected, the FIFO will mark the beginning
of the Retransmit Setup by setting OR HIGH. The change in
level will only be noticeable if OR was LOW before setup.
During this period, the internal read pointer is set to the first
location of the RAM array.

When OR goes LOW, Retransmit Setup is complete; at the
same time, the contents of the first location are automatically
displayed on the outputs. Since FWFT mode is selected, the
firstword appears on the outputs, no read request necessary.
Reading all subsequent words requires a LOW on REN to
enable the rising edge of RCLK. Writing operations can begin
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after one of two conditions have been met: OR is LOW or 14
cycles of the faster clock (RCLK or WCLK) have elapsed since
the RCLK rising edge enabled by the RT pulse.

The assertion time of OR during Retransmit Setup is
variable. The parameter tRTF2, which is measured from the
rising RCLK edge enabled by RT to the falling edge of OR is
described by the following equation:

tRTF2 max. = 14*Tf + 4*"TRCLK (in ns)

where Ttis either the RCLK or the WCLK period, whichever is
shorter, and TRcLK is the RCLK period. Note that a Retransmit
Setup in FWFT mode requires one more RCLK cycle than in
IDT Standard mode.

Regarding IR: Note that since no more than Full - 2 writes
are allowed between a Reset and a Retransmit Setup, IR will
remain LOW throughout the setup procedure.

For FWFT mode, updating the PAE, HF, and PAF flags begins
with the "last” rising edge of RCLK before the end of Retransmit
Setup. Thisis the same edge that asserts OR and automatically
accesses the first memory location. Note that, in this case, REN
is notrequired toinitiate flag updating. HFis updated on the "last"
RCLK rising edge. PAE is updated after two more rising RCLK
edges. PAF is updated after the "last" rising RCLK edge,
followed by the next two rising WCLK edges. (If the tskew2
specification is not met, add one more WCLK cycle.)

RT is synchronized to RCLK. The Retransmit operation is
useful in the event of a transmission error on a network, since
it allows a data packet to be resent.

FIRST WORD FALL THROUGH/SERIAL IN (FWFT/SI)

This is a dual purpose pin. During Master Reset, the state
of the FWFT/SI helps determine whether the device will
operate in IDT Standard mode or First Word Fall Through
(FWFT) mode.

If, at the time of Master Reset, FWFT/Sl is LOW, then IDT
Standard mode will be selected. This mode uses the Empty
Flag (EF) to indicate whether or not there are any words
presentinthe FIFO memory. It also uses the Full Flag function
(FF) to indicate whether or not the FIFO memory has any free
space for writing. In IDT Standard mode, every word read
fromthe FIFO, including the first, must be requested using the
Read Enable (REN) line.

If, at the time of Master Reset, FWFT/SI is HIGH, then
FWFT mode will be selected. This mode uses Output Ready
(OR) to indicate whether or not there is valid data at the data
outputs (Qn). Italso uses Input Ready (IR) to indicate whether
or not the FIFO memory has any free space for writing. Inthe
FWFT mode, the first word written to an empty FIFO goes
directly to Qn, no read request necessary. Subsequent words
must be accessed using the Read Enable (REN) line.

After Master Reset, FWFT/SI acts as a serial input for
loading PAE and PAF offsets into the programmable registers.
The serial input function can only be used when the serial
loading method has been selected during Master Reset.
FWFT/SI functions the same way in both IDT Standard and
FWFT modes.

WRITE CLOCK (WCLK)

Awrite cycle is initiated on the rising edge of the Write Clock
(WCLK). Data setup and hold times must be met with respect
to the LOW-to-HIGH transition of the WCLK. The Write and
Read Clocks lines can either be asynchronous or coincident.

WRITE ENABLE (WEN)

When Write Enable (WEN) is LOW, data can be loaded into
the input register on the rising edge of every WCLK cycle.
Data is stored in the RAM array sequentially and indepen-
dently of any on-going read operation.

When WEN is HIGH, the input register holds the previous
data and no new data is loaded into the FIFO.

Topreventdataoverflow inthe IDT Standard mode, FF will
go LOW , inhibiting further write operations. Upon the comple-
tion of a valid read cycle, FF will go HIGH allowing a write to
occur. WEN is ignored when the FIFO is full.

To prevent data overflow in the FWFT mode, TR will go
HIGH, inhibiting further write operations. Upon the completion
of a valid read cycle, IR will go LOW allowing a write to occur.

WEN is ignored when the FIFO is full.

READ CLOCK (RCLK)

Data can be read on the outputs, on the rising edge of the
Read Clock (RCLK), when Output Enable (OE) is set LOW. The
Write and Read Clocks can be asynchronous or coincident.

READ ENABLE (REN)

When Read Enable (REN) is LOW, data is loaded from the
RAM array into the output register on the rising edge of the
RCLK.

When REN is HIGH, the output register holds the previous
data and no new data is loaded into the output register.

In the IDT Standard mode, every word accessed at Qn,
including the first word written to an empty FIFO, must be
requested using REN. When all the data has been read from
the FIFO, the Empty Flag (EF) will go LOW, inhibiting further
read operations. REN is ignored when the FIFO is empty.
Once a write is performed, EF will go HIGH after trwL1 + tRer
and a read is permitted.

Inthe FWFT mode, the first word written to an empty FIFO
automatically goes to the outputs Qn, no need for any read
request. In order to access all other words, a read must be
executed using REN. When all the data has been read from
the FIFO, Output Ready (OR) will go HIGH, inhibiting further
read operations. REN is ignored when the FIFO is empty.
Once a write is performed, OR will go LOW after trwiz + tREF,
when the first word appears at Qn ; if a second word is written
into the FIFO, then REN can be used to read it out.

SERIAL ENABLE (SEN)

Serial Enable is (SEN) is an enable used only for serial
programming of the offset registers. The serial programming
method must be selected during Master Reset. SEN is always
used in conjunction with LD. When these lines are both LOW,
data at the Sl input can be loaded into the input register one
bit for each LOW-to-HIGH transition of WCLK.
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When SEN is HIGH, the programmable registers retains
the previous settings and no offsets are loaded.

SEN functions the same way in both IDT Standard and
FWFT modes.

OUTPUT ENABLE (OE)

When Output Enable (OE) is enabled (LOW), the parallel
output buffers receive data from the output register. When OE
is HIGH, the output data bus (Qn) goes into a high impedance

state.

LOAD (LD)

This is a dual purpose pin. During Master Reset, the state of
the Load line (LD) determines one of two default values (127 or
1,023) for the PAEand PAF flags, along with the method by which
these flags can be programmed, parallel or serial. After Master
Reset, LD enables write operations to and read operations from
the registers. Only the offset loading method currently selected
can be used to write to the registers. Aside from Master Reset,
there is no other way change the loading method. Registers can
be read only in parallel; this can be accomplished regardless of
whether serial or the parallel loading has been selected.

Associated with each of the programmable flags, PAE and
PAF, are two registers which can either be written to or read from.
Offset values contained in these registers determine how many
words need to be in the FIFO memory to switch a partial flag. A
LOW on LD during Master Reset selects a default PAE offset
value of 07FH ( a threshold 127 words from the empty boundary),
adefault PAF offset value of 07FH (a threshold 127 words from the
full boundary), and parallel loading of other offset values. AHIGH
on LD during Master Reset selects a default PAE offset value of
3FFH (a threshold 1,023 words from the empty boundary), a
default PAF offset value of 3FFH (a threshold 1,023 words form
the full boundary), and serial loading of other offset values.

The act of writing offsets (in parallel or serial) employs a
dedicated write offset register pointer. The act of reading
offsets employs a dedicated read offset register pointer. The
two pointers operate independently; however, a read and a
write should not be performed simultaneously to the offset
registers. A Master Reset initializes both pointers to the
Empty Offset (LSB) register. A Partial Reset has no effect on
the position of these pointers.

Once serial offset loading has been selected, then pro-
gramming PAE and PAF proceeds as follows: When LD and

WCLK

RCLK Selection

B T

Parallel write to registers:
Empty Offset (LSB)
Empty Offset (MSB)

Full Offset (LSB)

Full Offset (MSB)

Parallel read from registers:
Empty Offset (LSB)

Empty Offset (MSB)

Full Offset (LSB)

Full Offset (MSB)

Serial shift into registers:

28 bits for the 72261

30 bits for the 72271

1 bit for each rising WCLK edge
Starting with Empty Offset (LSB)
Ending with Full Offset (MSB)

X No Operation

X Write Memory

Read Memory

4

X No Operation

NOTES:

3036 tbl 08

1. Only one of the two offset programming methods, serial or parallel, is available for use at any given time.

2. The programming method can only be selected at Master Reset.

3. Parallel reading of the offset registers is always permitted regardless of which programming method has been selected.
4. The programming sequence applies to both IDT Standard and FWFT modes.

Figure 2. Partial Flag Programming Sequence

Powered by ICminer.com Electronic-Library Service CopyRight 2003



IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9

COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

SEN are set LOW, data on the Sl input are written, one bit for
each WCLK rising edge, starting with the Empty Offset LSB (8
bits for both the IDT72261 and IDT72271), then the Empty
Offset MSB (6 bits for the IDT72261, 7 bits for the IDT72271),
then the Full Offset LSB (8 bits for both the IDT72261 and
IDT72271), ending with the Full Offset MSB (6 bits for the
IDT72261, 7 bits for the IDT72271). A total of 28 bits are
necessary to program the IDT72261; a total of 30 bits are
necessary to program the IDT72271. Individual registers
cannotbe loaded serially; rather, all four must be programmed
in sequence, no padding allowed. PAE and PAF can show a
valid status only after the full set of bits have been entered.
Theregisters canbe reprogrammed, as long as all four offsets
are loaded. WhenLD is LOW and SEN is HIGH, no serial write
to the registers can occur.

Once parallel offset loading has been selected, then pro-
gramming PAE and PAF precedes as follows: When LD and
WEN are set LOW, data on the inputs Dn are written into the LSB
Empty Offset Register on the first LOW-to-HIGH transition of
WCLK. Upon the second LOW-to-HIGH transition of WCLK,
data atthe inputs are writteninto the MSB Empty Offset Register.
Upon the third LOW-to-HIGH transition of WCLK, data at the
inputs are written into the LSB Full Offset Register. Upon the
fourth LOW-to-HIGH transition of WCLK, data at the inputs are
written into the MSB Full Offset Register. The fifth transition of
WCLK writes, once again, to the LSB Empty Offset Register.

To ensure proper programming (serial or parallel) of the
offset registers, no read operation is permitted from the time
of reset (master or partial) to the time of programming. (During
this period, the read pointer must be pointing to the first
location of the memory array.) After the programming has
been accomplished, read operations may begin.

Write operations to memory are allowed before and during
the parallel programming sequence. In this case, the program-
ming of all offset registers does not have to occur at one time.
One or two offsetregisters can be written to and then, by bringing
LD HIGH, write operations can be redirected to the FIFO
memory. When LD s set LOW again, and WEN is LOW, the next
offset register in sequence is written to. As an alternative to
holding WEN LOW and toggling LD, parallel programming can
also be interrupted by setting LD LOW and toggling WEN.

Write operations to memory are allowed before and during
the serial programming sequence. In this case, the program-
ming of all offset bits does not have to occur at once. A select
number of bits can be written to the Sl input and then, by
bringing LD and SEN HIGH, data can be written to FIFO
memory via Dn by toggling WEN. When WEN is brought HIGH
with LD and SEN restored to a LOW, the next offset bit in
sequence is written to the registers via Sl. If a mere interrup-
tion of serial programming is desired, it is sufficient either to set
LD LOW and deactivate SEN or to set SEN LOW and deacti-
vate LD. Once LD and SEN are both restored to a LOW level,
serial offset programming continues from where it left off.

Note that the status of a partial flag (PAE or PAF) outputis invalid
during the programming process. From the time parallel program-
ming has begun, a partial flag output will not be valid until the
appropriate offset words have been written to the LSB and MSB
registers pertaining to that flag. From the time serial programming

has begun, neither partial flag will be valid until the full set of bits
required to fill all the offset registers has been written. Measuring
from the rising WCLK edge that achieves either of the above
criteria; PAF will be valid after two more rising WCLK edges plus
trAF, PAE will be valid after the next two rising RCLK edges plus
tPAE (Add one more RCLK cycle if tSKEw2 is not met.)

The act of reading the offset registers employs a dedicated
read offset register pointer. The contents of the offset
registers can be read on the output lines when LD is set LOW
and REN is set LOW; then, data are read via Qn from the LSB
Empty Offset Register on the first LOW-to-HIGH transition of
RCLK. Upon the second LOW-to-HIGH transition of RCLK,
data are read from the MSB Empty Offset Register. Upon the
third LOW-to-HIGH transition of RCLK, data are read fromthe
LSB Full Offset Register. Upon the fourth LOW-to-HIGH
transition of RCLK, data are read from the MSB Full Offset
Register. The fifth transition of RCLK reads, once again, from
the LSB Empty Offset Register.

It is permissible to interrupt the offset register access
sequence with reads or writes to memory. The interruption is
accomplished by deasserting REN, LD, or both together.
WhenREN and LD are restored to a LOW level, access of the
registers continues where it left off.

LD functions the same way in both IDT Standard and
FWFT modes.

FREQUENCY SELECT INPUT (FS)

Aninternal state machine manages the movement of data
throughthe SuperSync FIFO. The FSline determines whether
RCLK or WCLK will synchronize the state machine. Tie FSto
Vcc if the RCLK line is running at a lower frequency than the
WCLK line. In this case, the state machine will be synchro-
nized to WCLK. Tie FS to GND if the RCLK line is running at
a higher frequency than the WCLK line. Inthis case, the state
machine will be synchronized to RCLK. Note that FS must be
set so the clock line running at the higher frequency drives the
state machine; this ensures efficient handling of the data
within the FIFO. If the same clock signal drives both the
WCLK and the RCLK pins, then tie FS to GND.

The frequency of the clock tied to the state machine (re-
ferred to as the "selected clock”) may be changed at any time,
solong as it is always greater than or equal to the frequency of
the clock that is not tied to the state machine (referredto as the
"non-selected clock™). The frequency of the non-selected
clock can also be varied with time, so long as it never exceeds
the frequency of the selected clock. To be more specific, the
frequencies of both RCLK and WCLK may be varied during
FIFO operation, provided that, at any given point in time, the
cycle period of the selected clock is equal to or less than the
cycle period of the non-selected clock.

The selected clock must be continuous. It is, however,
permissible to stop the non-selected clock. Note, so long as
RCLK is idle, EF/OR and PAE will not be updated. Likewise,
as long as WCLK is idle, FF/IR and PAF will not be updated.

Changing the FS setting during FIFO operation (i.e. read-
ing or writing) is not permitted; however, such a change at the
time of Master Reset or Partial Reset is all right. FS is an
asynchronous input.
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OUTPUTS:

FULL FLAG (FF/R)

This is a dual purpose pin. InIDT Standard mode, the Full
Flag (FF) function is selected. When the FIFO is full (i.e. the
write pointer catches up to the read pointer), FF will go LOW,
inhibiting further write operation. When FFis HIGH, the FIFO
is not full. If no reads are performed after a reset (either MRS
or PRS), FF will go LOW after 16,384 writes to the IDT72261
and 32,768 writes to the IDT72271.

In FWFT mode, the Input Ready (IR) function is selected.
IR goes LOW when memory space is available for writing in
data. When there is no longer any free space left, IR goes
HIGH, inhibiting further write operation. If no reads are
performed after a reset (either MRS or PRS), IR will go HIGH
after 16,385 writes forthe IDT72261 and 32,769 writes for the
IDT72271.

The IR status not only measures the contents of the FIFO
memory, but also counts the presence of a word in the output
register. Thus, in FWFT mode, the total number of writes
necessary to deassert IRis one greater than needed to assert
FFin IDT Standard mode.

FF/IRis synchronized to WCLK. It is double-registered to
enhance metastable immunity.

EMPTY FLAG (EF/OR)

This is a dual purpose pin. Inthe IDT Standard mode, the
Empty Flag (EF) functionis selected. Whenthe FIFOis empty
(i.e. the read pointer catches up to the write pointer), EF will
go LOW, inhibiting further read operations. When EF is
HIGH, the FIFO is not empty.

72261 — 16,384 x 9-BIT

Whenwritingthe firstwordto an empty FIFO, the deassertion
time of EF is variable, and can be represent by the First Word
Latency parameter, tFwL1, which is measured from the rising
WCLK edge that writes the first word to the rising RCLK edge
that updates the flag. tFwL1 includes any delays due to clock
skew and can be expressed as follows:

tFwL1 max. = 10*Tf + 2*TRCLK (in ns)

where Tt is either the RCLK or the WCLK period, whichever
is shorter, and TRCLK is the RCLK period. Since no read can
take place until EF goes HIGH, the tFwL1 delay determines
how early the first word can be available at Qn. This delay has
no effect on the reading of subsequent words.

In FWFT mode, the Output Ready (OR) function is selected. OR
goes LOW at the same time that the first word written to an empty
FIFO appears valid on the outputs. OR goes HIGH one cycle after
RCLK shifts the last word from the FIFO memory to the outputs.
Then further data reads are inhibited until OR goes LOW again.

When writing the first word to an empty FIFO, the assertion
time of OR s variable, and can be represented by the First
Word Latency parameter, trwL2, which is measured from the
rising WCLK edge that writes the first word to the rising RCLK
edge that updates the flag. tFwL2 includes any delay due to
clock skew and can be expressed as follows:

tFwL2 max. = 10*Tf + 3*TRCLK (in ns)

where Tt is either the RCLK or the WCLK period, whichever
is shorter, and TRCLK is the RCLK period. Note that the First
Word Latency in FWFT mode is one RCLK cycle longer than
in IDT Standard mode. The tFwL2 delay determines how early

72271 — 32,768 x 9-BIT
8 7 0

EMPTY OFFSET (LSB) REG.

DEFAULT VALUE
07FH if LD is LOW at Master Reset
3FFH if LD is HIGH at Master Reset

EMPTY OFFSET (LSB) REG.

DEFAULT VALUE
07FH if LD is LOW at Master Reset
3FFH if LD is HIGH at Master Reset

EMPTY OFFSET (MSB) REG.

00H

EMPTY OFFSET (MSB) REG.

00H

FULL OFFSET (LSB) REG.

DEFAULT VALUE
07FH if LD is LOW at Master Reset
3FFH if LD is HIGH at Master Reset

FULL OFFSET (LSB) REG.

DEFAULT VALUE
07FH if LD is LOW at Master Reset
3FFH if LD is HIGH at Master Reset

FULL OFFSET (MSB) REG.

00H

FULL OFFSET (MSB) REG.

00H

NOTE: 3036 drw 05

3036 drw 06

1. Any bits of the offset register not being programmed should be set to zero.

Figure 3. Offset Register Location and Default Values
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the first word can be available at Qn. This delay has no effect
on the reading of subsequent words.

EF/OR is synchronized to the RCLK. It is double-regis-
tered to enhance metastable immunity.

PROGRAMMABLE ALMOST-FULL FLAG (PAF)

The Programmable Almost-Full flag (PAF) will go LOW
when the FIFO reaches the almost-full condition as specified
by the offset m stored in the Full Offset register. _

At the time of Master Reset, depending on the state of LD, one
of two possible default offset values are chosen. If LD is LOW,
then m = 07FH and the PAF switching thresholdis 127 words from
the full boundary, if LD is HIGH, then m = 3FFH and the PAF
switching threshold is 1,023 words away from the full boundary.

Any integral value of m from 0 to the maximum FIFO depth
minus 1 (16,383 words for the IDT72261, 32,767 words for the
IDT72271) can be programmed into the Full Offset register.

InIDT Standard mode, if no reads are performed after reset
(MRS or PRS), PAF will go LOW after (16,384-m) writes to the
IDT72261, and (32,768-m) writes to the IDT72271. _

In FWFT mode, if no reads are performed after reset (MRS
or PRS), PAF will go LOW after (16,385-m) writes to the

IDT72261, and (32,769-m) writesto the ID72271. Inthis case,
the first word written to an empty FIFO does not stay in
memory, but goes unrequested to the output register; there-
fore, it has no effect on determining the state of PAF.

Note that even though PAF is programmed to switch LOW
during the first word latency period (tFwL), attempts to read
data will be ignored until EF goes HIGH indicating that data is
available atthe output port. This s true for both timing modes.

PAFis synchronous and updated on the rising edge of WCLK.
It is double-registered to enhance metastable immunity.

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The Programmable Almost-Empty flag (PAE) will go LOW
when the FIFO reaches the almost-empty condition as speci-
fied by the offset n stored in the Empty Offset register.

At the time of Master Reset, depending on the state of LD,
one of two possible default offset values are chosen. IfLD is
LOW, then n = 07FH and the PAE switching threshold is 127
words from the empty boundary, if LD is HIGH, then n = 3FFH
and the PAE switching threshold is 1,023 words away from the
empty boundary.

TABLE | — STATUS FLAGS FOR IDT STANDARD MODE

NOTES:

Number of Words in FIFO Memory ("’
72261 | 72271 FF PAF HF PAE EF
0 0 H H H L L
1ton®@ 1ton@ H H H L H
(n+1) to 8,192 (n+1) t016,384 H H H H H
8,193 to (16,384-(m-+1)) 16,385 t0 (32,768-(M+1)) H H L H H
(16,384-m)©3)to 16,383 (32,768-m)to 32,767 H L L H H
16,384 32,768 L L L H H
3036 tbl 09

1. 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.

2. n = Empty Offset, Default Values: n = 127 when parallel offset loading is selected or n=1,023 when serial offset loading is selected.

3. m = Full Offset, Default Values: m = 127 when parallel offset loading is selected or m =1,023 when serial offset loading is selected.

TABLE Il — STATUS FLAGS FOR FWFT MODE

NOTES:

Number of Words in FIFO Memory "
72261 | 72271 iR PAF HF PAE OR
0 0 L H H L H
1ton@ 1ton@ L H H L L
(n+1) 10 8,192 (n+1) 016,384 L H H H L
8,193 to (16,384-(M+1)) 16,385 to (32,768-(m+1)) L H L H L
(16,384-m)3 to 16,383 (32,768-m)3 to 32,767 L L L H L
16,384 32,768 H L L H L
3036 tbl 10

1. 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.

2. n = Empty Offset, Default Values: n = 127 when parallel offset loading is selected or n=1,023 when serial offset loading is selected.

3. m = Full Offset, Default Values: m = 127 when parallel offset loading is selected or m =1,023 when serial offset loading is selected.

4. Following a reset (Master or Partial), the FIFO memory is empty and OR = HIGH. After writing the first word, the FIFO memory remains empty, the data
is placed into the output register, and OR goes LOW. In this case, or any time the last word in the FIFO memory has been read into the output register;

a rising RCLK edge, enabled by REN, will set OR HIGH.
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Any integral value of n from 0 to the maximum FIFO depth
minus 1 (16,383 words for the IDT72261, 32,767 words for the
IDT72271) canbe programmed into the Empty Offsetregister.

InIDT Standard mode, if no reads are performed after reset
(MRS or PRS), PAE will go HIGH after (n+1) writes to the
IDT72261/72271. .

In FWFT mode, if no reads are performed after reset (MRS
or PRS), PAE will go HIGH after (n+2) writes to the IDT72261/
72271. Inthis case, the first word written to an empty FIFO does
not stay in memory, butgoes unrequestedto the output register;
therefore, it has no effect on determining the state of PAE.

Note that even though PAE is programmed to switch HIGH
during the first word latency period (tFwL), attempts to read
data will be ignored until EF goes HIGH indicating that data is
available atthe outputport. This is true for both timing modes.

PAE is synchronous and updated onthe rising edge of RCLK.
It is double-registered to enhance metastable immunity.

HALF-FULL FLAG (HF)
This output indicates a half-fullmemory. Therising WCLK
edge that fills the memory beyond half-full sets HF LOW. The

flag remains LOW until the difference between the write and
read pointers becomes less than or equal to one half of the
total depth of the device, the rising RCLK edge that accom-
plishes this condition also sets HF HIGH.

InIDT Standard mode, if no reads are performed after reset
(MRS or PRS), HF will go LOW after (D/2+1) writes, where D
is the maximum FIFO depth ( 16,384 words for the IDT72261,
32,768 words for the IDT72271).

In FWFT mode, if no reads are performed after reset (MRS
or PRS), HF will go LOW after (D/2+2) writes to the IDT72261/
72271. In this case, the first word written to an empty FIFO
does not stay in memory, but goes unrequested to the output
register; therefore, it has no effect on determining the state of
HF.

Because HF uses both RCLK and WCLK for synchroniza-
tion purposes, it is asynchronous.

DATA OUTPUTS (Qo-Qs)
Qo-Qs are data outputs for 9-bit wide data.

- ﬁi tRs /
tRSS ———»@«——{RSR

e SXXKKKH NS
tRSS —————————»@——{RSR

wen TXXXKKK NS

————— tRSF14§<

tRS§ ———»l«——tRSR
> XX

tRSS§ ——————
AT 4
tRSS ———»
SEN /
- tRSF > If FWFT = HIGH, ©R = HIGH
EF/OR >‘< If FWFT = LOW, EF = LOW
- tRSF q If FWFT = LOW, FF = HIGH
FFIR Sl( If FWFT = HIGH, IR = LOW
tRSF Ll
o N
- tRSF >
PAF, FIF A
- tRSF
Qo - Qs OE = HIGH "
OE = LOW 3036 ciw 07

Figure 4. Master Reset Timing
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'y

tRS >
PRS N L

tRSS — »e«——— {RSR

e SR N8

tRSS ——— p»le4— {RSR
e SXKXF S8

fRS§ ————»

2]
N

tRSS ———»

—
< tRSF > If FWFT = HIGH, ©R = HIGH
EF/OR >‘< It FWFT = LOW, EF = LOW
< tRSF > If FWFT = LOW, FF = HIGH
FFAR >‘< It FWFT = HIGH, IR = LOW
l«———— {RSF
PAE
- tRSF >
PAF, FF F
- tRSF > o 0
OE = HIGH
Qo - Qs
OE = LOW 3036 drw 08
Figure 5. Partial Reset Timing
tCLK
1CLKH | 1CLKL ———]
woLK gmmw
DS — ,— 1DH
on-0r SOXKAKKK KKK KKK S | HKXKIKKKKKKK
DATA IN VALID
tENS\ /—tENH
WEN \\St ;Ié/// NO OPERATION \

TWFF | WEF ]
FF /\[ "\

0]
ISKEWT =

ROLK w
REN / 3036 drw 09

NOTES:

1. tskew1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go HIGH (after one WCLK cycle plus twrF).
If the time between the rising edge of RCLK and the rising edge of WCLK is less than iskewt, then the FF deassertion may be delayed an extra WCLK
cycle.

2. ID =HIGH

Figure 6. Write Cycle Timing (IDT Standard Mode)
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-t tCLK -
[e—— {CLKH ———mla——— 1CLKL ——
RCLK 74 \ 574 >? 74
tENS— ,— tENH
REN \<SSS§E ;l(/// NO OPERATION
l«———— 1{REF «—— {REF
EF //
- ta -
Qo- Qs < LAST WORD
toLz —,
{OE — = {OHZ — =
oF N
D
|- tFWL 1=

WCLK / \ 74 55 \ / A
1ENS —»» oy TENH

{DS —w-e vy tDHS
Do - Ds FIRST WORD
3036 drw 10

NOTES:
1. tFwL1 contributes a variable delay to the overall first word latency (this parameter includes delays due to skew):

tFwL1 max. (in ns) = 10*Tt + 2* TRCLK
where Tt is either the RCLK or the WCLK period, whichever is shorter, and TrcLk is the RCLK period

2. [D = HIGH
Figure 7. Read Cycle Timing (IDT Standard Mode)

v /N F NS S\
DS —

FIRST VALID WRITE

ENS ~

NN /

[0} |

tFwL1
R NS O \
1REF -
EF V4
EF 7
REN
r— A r— A
XXXXX 2 G
10LZ —m~]
|<_ 1OE 1
oe RN
3036 drw 11
NOTES:

1. tFwL1 max. (in ns) = 10* Tt + 2" TRCLK
Where Tt is either the RCLK or the WCLK period, whichever is shorter, and TrRoLK is the RCLK period

2. D = HIGH
Figure 8. First Data Word Latency (IDT Standard Mode)
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tskew1

NO WRITE
2
% i 1 2

(— LWFF [a— tWFF l— tWFF
FF

NO WRITE

WCLK

LENS —— — tENH LENS —— —tENH
- TF N
OE LOW
ta | tA
Qo-Qs DATA IN OUTPUT REGISTER >k DATA READ >k NEXT DATA READ
3036 drw 12
NOTES:

1. tskewt1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go high (after one WCLK cycle pus twrF).
Ifthe time between the rising edge of the RCLK and the rising edge of the WGLK is less than tskew1, then the FF deassertion may be delayed an extra
WCLK cycle.

2. ID = HIGH

Figure 9. Full Flag Timing (IDT Standard Mode)

WeLK Amdm
-/
tDS — tDS
o XK - KIKIKIIIIK e KKK
tENS — — tENH tENS — — tENH
NN )\
et 1 — trwL1
e /N ) S
tREF <— tREF tREF —]
_ /
EF /
REN \
OE LOW
— {A
Qo-Qs DATA IN OUTPUT REGISTER * WORD 1
3036 drw 13
NOTES:

1. tFwL1 max. (in ns) = 10*Tt + 2*TROLK
Where Ttis either the RCLK or the WCLK period, whichever is shorter, and TRcLK is the period.
2. LD = HIGH

Figure 10. Empty Flag Timing (IDT Standard Mode)
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AT SN A WAWAW aWAWAN WA W
IENS™ ~— [ENH — [ENH
wos—~ | ,— ILDH — ILDH
LD ; ; ijg
DS =~
s :><><>@><j
E%E)TY OFFSET EMPTY(%E)SET FULL (()LFSFBS)ET l(:’\l/IJIS_Ié)OFFSET S036 drw 14

NOTE:
1. Forthe IDT72261, X = 5.
For the IDT72271, X = 6.

Figure 11. Serial Loading of Programmable Flag Registers (IDT Standard and FWFT modes)

WCLK

7~ tLDH

7N

tLos ~

o NNy

tENS -~ — tENH

- NN

tDS ~ ~ tDH

Do - Ds

3036 drw 15

PAF OFFSET
(MSB)

PAF OFFSET
(LSB)

PAE OFFSET
(LSB)

PAE OFFSET
(MSB)

Figure 12. Parallel Loading of Programmable Flag Registers (IDT Standard and FWFT modes)

RCLK
LD
REN
- tA a— fA
Qo - Qs DATA IN OUTPUT ;'( PAE OFFSET >< PAE OFFSET PAF OFFSET PAF OFFSET
REGISTER (LSB) (MSB) (LSB) (MSB)
3036 drw 16
NOTE:
1. OE=LOW
Figure 13. Parallel Read of Programmable Flag Registers (IDT Standard and FWFT modes)
16
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IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9 COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

tOLKH ——— —— tCOLKL
w_ AN K NN N N N N
LENS~ — ENH
n Words

__ - in FIFO
PAE n words in FIFO memory"? n+1 words in FIFO memory Tmemory
(3)
~ ISKEW2 tPAE — e

RCLK

REN

NOTES:

1. n = PAE offset

2. 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
1o the output register (no read operation necessary), it is not included in the FIFO memory count.

3. tskewzis the minimum time between arising WCLK edge and arising RCLK edge for PAEto go HIGH (after one RCLK cycle plus traE). Ifthe time between
the rising edge of WGLK and the rising edge of RGLK is less than tskewz, then the PAE deassertion may be delayed one extra RCLK cycle.

3036 drw 17

Figure 14. Programmable Almost-Empty Flag Timing (IDT Standard and FWFT modes)

CLKH —— toLkL
WCLK 7P i ; 1 2 ! Zz_\f
IENS—~ 7 ENH

WEN \ S il; 2 Z / ‘
|<— tPAF —»! la— tPAF
PAF D - (m+1) Words in FIFO Memary * D - m Words in FIFO Mernory'? Rimat)

@J Memory
tSKEW2

tENS —~ Vet tENH

RCLK

W 3036 drw 18

NOTES:

1. m = PAF offset, D = 16,384 for IDT72261, 32,768 words for IDT72271.

2. 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.

3. tskewzis the minimum time between arising RCLK edge and a rising WCLK edge for PAF to go HIGH (after one WCLK cycle plus tPAF). Ifthe time between
the rising edge of RCLK and the rising edge of WCLK is less than tskewz, then the PAF deassertion time may be delayed an extra WCLK cycle.

Figure 15. Programmable Almost-Full Flag Timing (IDT Standard and FWFT modes)

tCLKH —/ —— tCLKL

WCLK m

tENS\ P tENH

e ANNK

e—— tHF
=13 D/2 Words D/2 + 1 Words D/2 Words
tHF —j

RCLK
tENS —~
REN \\\
3036 drw 19
NOTES:

1. D = maximum FIFO depth = 16,384 for IDT72261, 32,768 words for IDT72271.
Figure 16. Half-Full Flag Timing (IDT Standard and FWFT modes)
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IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9 COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

wee TN/ N\ Y A ANV AANVAANYA
tENS tRTS
-~ —tENH — 1ENS ——y, —1ENH
WEN L_7|£ {j{
DS — —IDH DS =, ~—1IDH
4
Do - Ds )'; Wi Wix +1] \X><><
tSKEW2 e,
N A N N A AN A\
5_7 19 2 3
tENH ;
(ENS o tRTS tRTFT 2 - [ENS oy ENH

g
‘
-

i

~— A
Qo-Qs Wy 1( Wiy+1] 1( Wi
tENS \i , thNH

tREF o~ — tREF

3

~——1PAE

~——1PAF

PAF ;I(

3036 drw 20

NOTES:

1. tRTF1 contributes a variable delay to the overall retransmit recovery time:
tRFTF1 max = 14*Tt + 3*TRCLK (in ns)
Where Tt is either the RCLK or the WCLK period, whichever is shorter, and TRcLk is the RCLK period.

2. Retransmit Setup is complete after EFreturns HIGH, only then can a read operation begin. Write operations are permitted after one of two conditions have
been met: EF is HIGH or 14 cycles of the faster clock (RCLK or WCLK) have elapsed since the RCLK rising edge enabled by the RT pulse.

3. Following Retransmit Setup, the rising edge of RCLK that accesses the first memory location also initiates the updating of HF, PAE, and PAF.

4. No more than D - 2 words (D = 16,384 words for the IDT72261, 32,768 words for the IDT72271) should have been written to the FIFO between Reset
(Master or Partial) and Retransmit Setup. Therefore, FF will be HIGH throughout the Retransmit Setup procedure.

5. OE=LOW

Figure 17. Retransmit Timing (IDT Standard mode)
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IDT72261/72271 SuperSyncFIFO™

16,384 x 9, 32,768 X 9

COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE
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COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

IDT72261/72271 SuperSyncFIFO™

16,384 x 9, 32,768 X 9
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IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9 COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

WOLK /_\_/_\Jr\_/_\_/_\_ss/_\J 11_\_712_\_71_\_/_\_/_\_/_\_/_\

TENS ~ ~ENH ~ 1RTS tENS —tENH

™
WEN * _* 4; ;‘
iDs 1DH iDs
-\ / '\ /'IDH
" CEIED) OO0

1SKEW2 —,
RCLK N\ £ LA N Ao N N N \
ENS N s 1RTS tRTF1 2 tENSu-\ o 1ENH
—

A 1A ta
Qo - Qs Wy 1( Wiy+1] Wi ;l( Wa
tENS i ftENH
tREF tREF
_ ﬂ —ail&

At
. %
- IPAF

W %

B 4

3

—1PAE

3036 drw 23

NOTES:

1. tRTF2 contribute a variable delay to the overall retransmit time:
tRTF2 max = 14*Tt + 4*TRCLK (in ns)
Where Tt is either the RCLK or the WCLK period, whichever is shorter, and TrRcLK is the RCLK period.

2. Retransmit Setup is complete after OR returns LOW, only then can a read operation begin. Write operations are permitted after one of two conditions
have been met: OR is LOW or 14 cycles of the faster clock (RCLK or WCLK) have elapsed since the RCLK rising edge enabled by the RT pulse.

3. Following Retransmit Setup, the rising edge of RCLK that accesses the first memory location also initiates the updating of HF, PAE and PAF.

4. No more than D - 2 words (D = 16,384 words for the IDT72261, 32,768 words for the IDT72271) should have been written to the FIFO between Reset
(Master or Partial) and Retransmit Setup. Therefore, IR will be LOW throughout the Retransmit Setup procedure.

5. OE = LOW

Figure 20. Retransmit Timing (FWFT mode)
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IDT72261/72271 SuperSyncFIFO™

16,384 x 9, 32,768 x 9 COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE
OPERATING CONFIGURATIONS The IDT72261/72271 can always be used in Single Device

Configuration, whether IDT Standard mode or FWFT mode
SINGLE DEVICE CONFIGURATION has been selected. No special set up procedure is neces-

A single IDT72261/722171 may be used when the appli- 527
cation requirements are for 16,384/32,768 words or less.

PARTIAL RESET (PRS) MASTER RESET (MRS)

!

WRITE CLOCK (WCLK) READ CLOCK (RCLK)
WRITE ENABLE (WEN) READ ENABLE (REN)
LOAD (LD) OUTPUT ENABLE (OE)
DATA IN (Do - DsL DATA OUT (Qo - Qs) -
SERIAL ENABLE(SEN) _ 72'2(;/ RETRANSMIT (RT)

FIRST WORD FALL THROUGH/SERIAL INPUT 72271 EMPTY FLAG/OUTPUT READY (EF/OR)

(FWFT/SI)
> PROGRAMMABLE ALMOST EMPTY (P

FULL FLAG/INPUT READY (FFAR) HALF FULL FLAG (FF)

PROGRAMMABLE ALMOST FULL (PAF)

)

:
Yy ymy

3036 drw 24
FREQUENCY SELECT (FS)
Figure 21. Block Diagram of Single 16,384 x 9 and 32,768 x 9 Synchronous FIFO

WIDTH EXPANSION CONFIGURATION IDT Standard mode, such problems can be avoided by

Word width may be increased simply by connecting to-  creating composite flags, that is, ANDing EF of every FIFO,
gether the control signals of multiple devices. Statusflagscan and separately ANDing FF of every FIFO. In FWFT mode,
be detected from any one device. The exceptions are the EF  composite flags can be created by ORing OR of every FIFO,
and FF functions in IDT Standard mode and the IR and OR and separately ORing IR of every FIFO. Figure 22 demon-
functions in FWFT mode. Because of variations in skew strates an18-wordwidth by usingtwo IDT72261/72271s. Any
between RCLKand WCLK, itis possible for EF/FF deassertion  word width can be attained by adding additional IDT/72261/
and IR/OR assertion to vary by one cycle between FIFOs. In 72271s.

PARTIAL RESET (FRS)

MASTER RESET (MRS)

FIRST WORD FALL THROUGH/
SERIAL INPUT (FWFT/SI)

RETRANSMIT (RT)

DATAINDn) /18] /9 9
7 7 READ CLOCK (RCLK)

WRITE CLOCK (WCLK) -
————— READ ENABLE (FEN)
WRITEENABLEWEN) | @ fp—F+-----
————— OUTPUT ENABLE (OF)
LOAD (D) IDT “or T —
oL 0%y | PROGRAMMABLE (FAE)
FULL FLAG/INPUT READY FFAR)#1 | 72271/ 72zn/
- EMPTY FLAG/OUTPUT READY EF/GR) #1
~—{catt FULL FLAG/INPUT READY FRAR)#2 | = |b—+F----- — )
_____ EMPTY FLAG/OUTPUT READY (EF/GR) #2 GATE |—»
PROGRAMMABLE (PAF) #1 # / 9 DATA OUT (Qn) / 18
HALF FULL FLAG (HF) /o 7 "
7/
FREQUENCY SELECT (FS) I T
3036 drw 25

NOTE:
1. Use an AND gate in IDT Standard mode, an OR gate in FWFT mode.
2. Do not connect any output control signals directly together.

Figure 22. Block Diagram of 16,384 x 18 and 32,768 x 18 Width Expansion
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IDT72261/72271 SuperSyncFIFO™
16,384 x 9, 32,768 x 9

COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

DEPTH EXPANSION CONFIGURATION

The IDT72261/72271 can easily be adapted to applications
requiring more than 16,384/32,768 words of buffering. In
FWFT mode, the FIFOs can be arranged in series (the data
outputs of one FIFO connected to the data inputs of the next)—
no external logic necessary. The resulting configuration
provides a total depth equivalent to the sum of the depths
associated with each single FIFO. Figure 23 shows a depth
expansion using two IDT72261/72271s.

Care should be taken to select FWFT mode during Master
Resetfor all FIFOs in the depth expansion configuration. The
first word written to an empty configuration will pass from one
FIFO to the next ("ripple down") until it finally appears at the
outputs of the last FIFO in the chain—no read operation is
necessary. Each time the data word appears at the outputs
of one FIFO, thatdevice's ORline goes LOW, enabling a write
to the next FIFO in line.

TRANSFER CLOCK
WRITE CLOCK
— | WCLK RCLK WCLK RCLK | READ CLOCK
WRITE ENABLE - o . READ ENABLE
—_ 1 WEN OR WEN REN f—mm———
INPUT READY o IDT IDT __ |OUTPUT READY
—1iR 72261/ REN iR 72261/ OR}b—
72271 72271

. | OUTPUT ENABLE

OE | GND OE}bD—
DATABUS/ 9 9 DATA OUT
* Dn Qn Dn Qn

FS FS 9

| 3036 drw 26

Figure 23. Block Diagram of 32,768 x 9 and 65,536 x 9 Synchronous FIFO Memory
With Programmable Flags used in Depth Expansion Configuration

The ORassertion time is variable and is described with the
help of the tFwL2 parameter, which includes including delay
caused by clock skew:

tFwL2 max.= 10*Tf + 3*TRCLK

where TRGLK is the RCLK period and Tt is either the RCLK or
the WCLK period, whichever is shorter.

The maximum amount of time it takes for a word to pass
from the inputs of the first FIFO to the outputs of the last FIFO
in the chain is the sum of the delays for each individual FIFO:

tFWL2(1) + tFWL2(2) + ... + tFWL2(N)+ N*TRCLK

where N is the number of FIFOs in the expansion.

Note that the additional RCLK term accounts for the time it
takes to pass data between FIFOs.

The ripple down delay is only noticeable for the first word written
to an empty depth expansion configuration. There will be no delay
evident for subsequent words written to the configuration.

ORDERING INFORMATION

The first free location created by reading from a full depth
expansion configuration will "bubble up"” from the last FIFO to
the previous one until it finally moves into the first FIFO of the
chain. Eachtime a free location is created in one FIFO of the
chain, that FIFO's IR line goes LOW, enabling the preceding
FIFO to write a word to fill it.

The amountoftime ittakes for IR of the first FIFO in the chain
to assert after a word is read from the last FIFO is the sum of
the delays for each individual FIFO:

N*(3*TWCLK)
where N is the number of FIFOs in the expansion and TWCLK
is the WCLK period. Note that one of the three WCLK cycle
accounts for TSKEW1 delays.

In a SuperSync depth expansion, set FS individually for each
FIFO in the chain. The Transfer Clock line should be tied to
either WCLK or RCLK, whichever is faster. Both these actions
result in moving, as quickly as possible, data to the end of the
chain and free locations to the beginning of the chain.

IDT ___XXXXX X XX X
Device Type Power Speed Package Process /
Temperature
Range
l | BLANK Commercial (0°C to +70°C)

[ Industrial (-40°C to +85°C)

| PF Thin Plastic Quad Flatpack (TQFP, PN64-1)

| TF Slim Thin Quad Flatpack (STQFP, PP64-1)
10 Commercial Only
12 Commercial Only Clock Cycle Time (tcLk)
15 Commercial Only Speed in Nanoseconds
20 Commercial & Industrial

{L Low Power

| ;gggl 16,384 x 9 SuperSync FIFO

NOTES: | 32,768 x 9 SuperSync FIFO 5036 drur 27

1. Industrial temperature range is available by special order for speed grades faster than 20ns.
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CMOS SUPERSYNC FIFO™
16,384 x 9, 32,768 x 9

IDT72261
IDT72271

= dt
ADDENDUM

Integrated Device Technology, Inc.

DIFFERENCES BETWEEN THE IDT72261LA/72271LA AND IDT72261L/72271L

IDT has improved the performance of the IDT72261/72271 SuperSync™ FIFOs. The new versions are designated by the
"LA"mark. The LA part is pin-for-pin compatible with the original "L" version. Some differences exist between the two versions.

The following table details these differences.

is no restriction on
WCLK and RCLK. See
note 1.

Item NEW PART OLD PART Comments
72261LA 72261L
72271LA 72271L
Pin #3 DC (Don’t Care)-There | FS (Frequency Select) In the LA part this pin must

be tied to either Vcc or GND
and must not toggle after
reset.

First Word Latency
(IDT Standard Mode)

60ns®+ tREF + 1 TRCLK*

tFwL1=10*Tf + 2TRCLK (ns)

First word latency in the LA
partis afixed value,
independent of the
frequency of RCLK or
WCLK.

First Word Latency
(FWFT Mode)

60ns® + tREF + 2 TRCLK*

tFwi2=10*Tf + 3TRCLK (ns)

First word latency in the LA
partis afixed value,
independent of the
frequency of RCLK or WCLK

Retransmit Latency
(IDT Standard Mode)

60ns®+ tREF + 1 TRCLK*

tRTF1=14*Tf + 3TRCLK® (nS)

Retransmit latency in the LA
partis afixed value,
independent of the
frequency of RCLK or WCLK

Retransmit Latency

60ns® + tREF + 2 TRCLK

tRTF2=14*Tf + 4TRCLK® (ns)

Retransmit latency in the LA

0.02*CL*fs (MA)

(FWFT Mode) partis afixed value,
independent of the
frequency of RCLK or WCLK

Icct 75mA 150mA Active supply current

Icc2 20mA 15mA Standby current

Typical lcc1® 15+ 1.85*fs + Not Given Typical lcc1 Current

calculation.

NOTES:

This is tskEw3

oML =

CL = Capacitive Load (in pF).

Tf is the period of the ‘selected clock'.
TRCLK is the cycle period of the read clock.
Typical Icc1 is based on Voc = 5V, ta =25°C, fs= WCLK frequency = RCLK frequency (in MHz using TTL levels), data switching at fs/2,

WCLK and RCLK can vary independently and can be stopped. There is no restriction on operating WCLK and RCLK.

COMMERCIAL AND INDUSTRIAL TEMPERATURE RANGE

NOVEMBER 1998

©1998 Integrated Device Technology, Inc
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PACKAGE DIAGRAM OUTLINES

TQFP (Continued)

WG § | Paea- WG § |  PnBo-d owe | oo owG § | entzo-1
§ | JEDEC VARIATION w || JEDEC VARIATION w |l JEDEC vARIATION w | JEDEC VARIATION N
B BP ¢ BQ 0 BR g 85 g
© TMIN_ T Now TwAx | € Wi [ now Jwax | € [N [ now Twax | E [N [ now | W | €
Al - - | 160 - - 160 - - [1.60 - - 160
Al 05 [0 [ .15 05 | .0 | 15 05 [0 | .05 05 | .10 [ 15
A211.35 | 140 | 145 135 | 140 | 145 135 | 1.40 | 1.45 135 | 1.40 [ 145
[} 16.00 BSC 4 16,00 BSC 4 16.00 BSC 4 16.00 BSC 4
0i 1400 BSC 52 14,00 BSC 52 14.00 BSC 52 14.00 8SC 52
3 16.00 BSC 4 16.00 BSC 4 16.00 BSC 4 16.00 BSC 4
£1 14.00 BSC 52 14.00 B5C 52 14.00 BSC 52 14,00 BSC 52
N 64 80 100 120
¢ 80 BSC 65 BSC 50 85C 140 B5C
b |30 137 a5 {7122 [ 32 T38 | 7| 47 J.22 27 |70 35 [18 |23 |7
b1 30 |35 | 40 22 |30 |33 17 [20 [ 23 93 16 | .19
cce | - - A0 - - 10 - - .08 - - .08
ddd| - - |20 - - a3 - - |8 - - 1o
NOTES:
1 ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
A\ TOP PACKAGE MAY BE SMALLER THAN BOTTOM PACKAGE BY .15 mm
A oatuws AND T0 BE DETERMINED AT DATUM PLANE
A\ DMENSIONS D AND E ARE TO BE DETERMINED AT SEATING PLANE
A\ DIMENSIONS DI AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
MOLD PROTRUSION IS .25 mm PER SIDE. D1 AND E! ARE MAXIMUM BODY
SIZE DIMENSIONS INCLUDING MOLD MISMATCH
A\ DETALS OF PIN 1 IDENTFIER S OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED
/N OIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWAGLE DAMBAR
PROTRUSION IS .08 mm (N EXCESS OF THE b DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS
OR THE FOOT.
B\ EXACT SHAPE OF EACH CORNER IS OPTIONAL
A\ THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
.10 AND .25 mm FROM THE LEAD TIP
10 ALL DIMENSIONS ARE IN MILLIMETERS
11 THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-136,
VARIATION BP, BQ, BR & 85
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14.0 X 14.0 X 1.4 mm TQFP
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IDT77105
25Mb/s ATM PHY

PRELIMINARY
COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

DIMENSIONS
64-PIN STQFP WITH 10MM BODY
DIimension Tolerance Dimension
Letter (mm) (mm)
A Max. 1.60
A1l +.05 0.10
A2 +.05 1.45
D +.10 12.00
D1 +.10 10.00
E +.10 12.00
E1 +.10 10.00
L +15 0.60
e Basic 0.50
b .05 0.22

Draft Angle = 11°-13°

_

A2

A1

e
0.20 Rad Typ.

0.20 Rad Typ.
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