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DUAL CMOS SyncFIFO™
DUAL 256 x 9, DUAL 512 x 9,
DUAL 1,024 x 9, DUAL 2,048 x 9,
DUAL 4,096 x 9, DUAL 8,192 x 9

IDT72801
IDT72811
IDT72821
IDT72831
IDT72841
IDT72851

FEATURES:

The IDT72801 is equivalent to two IDT72201 256 x 9 FIFOs

The IDT72811 is equivalent to two IDT72211 512 x 9 FIFOs

The IDT72821 is equivalent to two IDT72221 1,024 x 9 FIFOs

The IDT72831 is equivalent to two IDT72231 2,048 x 9 FIFOs

The IDT72841 is equivalent to two IDT72241 4,096 x 9 FIFOs

The IDT72851 is equivalent to two IDT72251 8,192 x 9 FIFOs

Offers optimal combination of large capacity, high speed,

design flexibility and small footprint

o Ideal for prioritization, bidirectional, and width expansion
applications

10 ns read/write cycle time for the IDT72801/72811/72821/72831/
72841/72851

o Separate control lines and data lines for each FIFO

o Separate Empty, Full, Programmable Almost-Empty and Almost-
Full flags for each FIFO

o Enable puts output data lines in high-impedance state

o Space-saving 64-pin Thin Quad Flat Pack (TQFP) and Slim Thin
Quad Flatpack (STQFP)

« Industrial temperature range (-40°C to +85°C) is available

o Green parts available, see ordering information

DESCRIPTION:

TheDT72801/72811/72821/72831/72841/72851 are dual synchronous
(clocked) FIFOs. The deviceisfunctionally equivalenttotwo IDT72201/72211/
72221/72231/72241/72251 FIFOs in a single package with all associated
control, data, andflag lines assigned to separate pins.

Each of the two FIFOs (designated FIFO A and FIFO B) contained in the
IDT72801/72811/72821/72831/72841/72851 has a 9-bitinputdata port (DAO
-DA8, DB0-DB8)and a 9-bitoutput data port (QA0 - QA8, QB0- QB8). Each
inputportis controlled by afree-running clock (WCLKA, WCLKB), and two Write
Enable pins (WENA1, WENA2, WENB1, WENB?2). Datais writteninto each of
the two arrays on everyrising clock edge of the Write Clock (WCLKA, WCLKB)
when the appropriate write enable pins are asserted.

The outputportofeach FIFO bankis controlled byits associated clock pin
(RCLKA, RCLKB) and two Read Enable pins (RENA1, RENA2, RENB1,
RENB2). The Read Clock can be tied to the Write Clock for single clock operation
orthe two clocks canrunasynchronous of one anotherfordual clock operation.
An Output Enable pin (OEA, OEB) is provided on the read port of each FIFO
forthree-state output control.

Eachofthe two FIFOs has two fixed flags, Empty (EFA, EFB)and Full (FFA,
FFB). Two programmable flags, Almost-Empty (PAEA, PAEB) and Almost-Full
(PAFA, PAFB), are provided for each FIFO bank toimprove memory utilization.
Ifnot programmed, the programmable flags default to empty+7 for PAEAand
PAEB, and full-7 for PAFA and PAFB.

ThelDT72801/72811/72821/72831/72841/72851 architecture lends itself
tomany flexible configurations such as:

+ 2-levelpriority data buffering
+ Bidirectional operation

+ Width expansion

+ Depthexpansion

These FIFOs is fabricated using high-performance submicron CMOS
technology.
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES

PIN CONFIGURATION
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™

COMMERCIAL AND INDUSTRIAL
TEMPERATURE RANGES

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9

PIN DESCRIPTIONS

The IDT72801/72811/72821/72831/72841/72851s two FIFOs, referred  description defines the inputand output signals for FIFO A. The correspond-

to as FIFO A and FIFO B, are identical in every respect. The following

ing signal names for FIFO B are provided in parentheses.

Symbol Name (0] Description

DA0-DA8 ADatalnputs | | 9-bitdatainputs to RAMarray A.

DB0-DB8 B Data Inputs || 9-bitdatainputsto RAMarray B.

RSA, RSB Reset | | WhenRSA (RSB)is set LOW, the associated internal read and write pointers of array A (B) are set to
the first location; FFA (FFB) and PAFA (PAFB) go HIGH, and PAEA (PAEB) and EFA (EFB) go
LOW. After power-up, a reset of both FIFOs A and B is required before an initial Write.

WCLKA Write Clock | | Data is written into the FIFO A (B) on a LOW-to-HIGH transition of WCLKA (WCLKB) when the write

WCLKB enable(s) are asserted.

WENA1 Write Enable 1 [ | If FIFO A (B) is configured to have programmable flags, WENA1 (WENB1) is the only Write

WENB1 Enable pin that can be used. When WENAT (WENB1) is LOW, data A (B) is written into the FIFO
on every LOW-to-HIGH transition WCLKA (WCLKB). Ifthe FIFOis configured to have two write enables,
WENAT (WENB1) must be LOW and WENA2 (WENB2) must be HIGH to write data into the FIFO. Data
will not be written into the FIFQ if FFA (FFB) is LOW.

WENA2IDA | Write Enable 2/ | | FIFO A (B) is configured at reset to have either two write enables or programmable flags. If LDA (LDB

WENB2IDB | Load is HIGH at reset, this pin operates as a second write enable. If WENA2/LDA (WENB2/LDB) is LOW
atreset this pin operatesasa control to load and read the programmable flag offsets for its respective array.
If the FIFO is configured to have two write enables, WENAT (WENB1) must be LOW
and WENA2 (WENB2) must be HIGH to write data into FIFO A (B). Data will not be written into FIFO A (B)
ifFFA (FFB) is LOW. Ifthe FIFQ s configured to have programmable flags, LDA (LDB) is held LOW to write or
read the programmable flag offsets.

QA0-QA8 ADataOutputs O [ 9-bitdata outputs from RAM array A.

QBO0-QB8 BDataOutputs O | 9-bitdata outputs from RAM array B.

RCLKA Read Clock | | DataisreadfromFIFO A (B)onaLOW-to-HIGH transition of RCLKA (RCLKB) when RENA1

RCLKB (RENB1) and RENA2 (RENB2) are asserted.

RENA1 Read Enable 1 | | When RENAT (RENB1) and RENA2 (RENB2) are LOW, data is read from FIFO A (B) on every

RENB1 LOW-to-HIGH transition of RCLKA (RCLKB). Data will not be read from Array A (B) if EFA (EFB)is LOW.

RENA2 Read Enable 2 | | When RENAT (RENB1) and RENA2 (RENB2) are LOW, data is read from the FIFO A (B) on every

RENB2 LOW-to-HIGH transition of RCLKA (RCLKB). Data will not be read from array A (B) if the EFA (EFB) is LOW.

OEA OutputEnable | [ When OEA (OEB) is LOW, outputs DAO-DA8 (DB0-DB8) are active. If OEA (OEB) is HIGH, the

OEB outputs DAQ-DA8 (DB0-DB8) will be in a high-impedance state.

EFA Empty Flag O | WhenEFA (EFB)is LOW, FIFO A (B) is empty and further data reads from the output are inhibited.

EFB When EFA (EFB) is HIGH, FIFO A (B) is not empty. EFA (EFB) is synchronized to RCLKA (RCLKB).

PAEA Programmable O | When PAEA (PAEB)is LOW, FIFO A (B) is almost-empty based on the offset programmed into the

PAEB Almost-Empty appropriate offset register. The default offset at resetis Empty+7. PAEA (PAEB) is synchronized to

Flag RCLKA (RCLKB).

PAFA Programmable O | When PAFA (PAFB)is LOW, FIFO A (B) is almost-full based on the offset programmed into the appropriate

PAFB Almost-FullFlag offsetregister. The default offsetat resetis Full-7. PAFA (PAFB) is synchronized to WCLKA (WCLKB).

FFA Full Flag O | When FFA(FFB)is LOW, FIFO A (B) s full and further data writes into the input are inhibited.

FFB When FFA (FFB) is HIGH, FIFO A (B) is not full. FFA (FFB) is synchronized to WCLKA (WCLKB).

VCC Power +5V power supply pin.

GND Ground 0V ground pin.
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS RECOMMENDEDOPERATINGCONDITIONS
Symbol Rating Com'l & Ind'l Unit Symbol Parameter Min. Typ. | Max. | Unit
VTERM | Terminal Voltage with —05t0+7.0 Vv Vec | SupplyVoltage
TSTG Storage Temperature —55t0+125 °C GND Sé‘ppl}l';(/‘l)ltj?e 0 0 o |y
lout DC Output Current ~5010+50 mA (Com1& Ind)
e ViH InputHigh Voltage
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause (Com'l & Ind') 2.0 — — |V
permanent damage to the device. This is a stress rating only and functional operation Vi InputLow Voltage
of the device at these or any other conditions above those indicated in the operational (Com'l & Ind'l) — — 081V
sections of the specification is not implied. Exposure to absolute maximum rating T na T 7 S
conditions for extended periods may affect reliability. A Operahng emperature 0 — 0 |°C
Commercial
Ta Operating Temperature —40 — | 8 [°C
Industrial

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

IDT72801

IDT72811

IDT72821

IDT72831

IDT72841 IDT72851

Commercial and Industrial®" Commercial and Industrial®"
teik =10, 15, 25 ns tek =10, 15, 25 ns
Symbol Parameter Min. Typ. Max. Min. Typ. Max. Unit

L@ InputLeakage Current (Any Input) -1 — 1 -1 — 1 WA
ILo® OutputLeakage Current 10 — 10 —10 — 10 pA
VoH Output Logic “1” Voltage, loH=-2 mA 24 — — 24 — — v
VoL Output Logic “0” Voltage, loL =8 mA — — 04 — — 04 V
lccq*568) Active Power Supply Current (both FIFOs) — — 60 — — 80 mA
lcc2478) Standby Current — — 10 — — 10 mA

NOTES:

1. Industrial temperature range product for 15ns and 25ns speed grade are available as a standard device.
Measurements with 0.4 < Vin < Vcc.

OE = Vi, 0.4 < Vour < Vcc.

Tested with outputs open (lout = 0).

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

Typical Icct = 2%[1.7 + 0.7*fs + 0.02*CL*fs] (in mA).

These equations are valid under the following conditions:

Vee = 5V, Ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2, CL = capacitive load (in pF).
All Inputs = Vcc - 0.2V or GND + 0.2V, except RCLK and WCLK, which toggle at 20 MHz.

8. lcct and Icc2 parameters are improved as compared to previous data sheets.

LRSI RAEN

—

CAPACITANCE (Ta=+25°C, f=1.0MHz)

Symbol Parameter Conditions Max. Unit
Cin® Input Capacitance VIN = 0V 10 pF
Cout™ | OutputCapacitance Vout = 0V 10 pF
NOTE:

1. With output deselected (OEA, OEB > V).
2. Characterized values, not currently tested.
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES

ACELECTRICALCHARACTERISTICS
(Commercial: Vcc =5V = 10%, TA = 0°C to +70°C; Industrial: Vcc =5V + 10%, TA=-40°C to +85°C)

Com'l &
Commercial Ind'1(")
IDT72801L10 IDT72801L15 IDT72801L25
IDT72811L10 IDT72811L15 IDT72811L25
IDT72821L10 IDT72821L15 IDT72821L25
IDT72831L10 IDT72831L15 IDT72831L25
IDT72841L10 IDT72841L15 IDT72841L25
IDT72851L10 IDT72851L15 IDT72851L25
Symbol Parameter Min Max. Min Max. Min Max. Unit
fs Clock Cycle Frequency — 100 — 66.7 — 40 MHz
A Data Access Time 2 6.5 2 10 2 15 ns
tCLK Clock Cycle Time 10 — 15 — 25 — ns
tCLKH Clock High Time 4.5 — 6 — 10 — ns
teLKL Clock Low Time 4.5 — 6 — 10 — ns
tps Data Setup Time 3 — 4 — 6 — ns
tDH Data Hold Time 0.5 — 1 — 1 — ns
tENS Enable Setup Time 3 — 4 — 6 — ns
{ENH Enable Hold Time 0.5 — 1 — 1 — ns
tRs Reset Pulse Width® 10 — 15 — 15 — ns
tRss Reset Setup Time 8 — 10 — 15 — ns
{RSR Reset Recovery Time 8 — 10 — 15 — ns
{RSF Reset to Flag Time and Output Time — 10 — 15 — 25 ns
toLz Output Enable to Output in Low-Z©) 0 — 0 — 0 — ns
toE Output Enable to Output Valid 3 6 3 8 3 13 ns
tOHZ Output Enable to Output in High-Z® 3 6 3 8 3 13 ns
tWFF Write Clock to Full Flag — 6.5 — 10 — 15 ns
{REF Read Clock to Empty Flag — 6.5 — 10 — 15 ns
tPAF Write Clock to Programmable — 6.5 — 10 — 15 ns
Almost-Full Flag
tPAE Read Clock to Programmable — 6.5 — 10 — 15 ns
Almost-Empty Flag
tSKEWA Skew Time Between Read Clock and 5 — 6 — 10 — ns
Write Clock for Empty Flag and Full Flag
tSKEW2 Skew Time Between Read Clock and Write 14 — 15 — 18 — ns
Clock for Programmable Almost-Empty Flag
and Programmable Almost-Full Flag
NOTES:
1. Industrial temperature range product for 15ns and 25ns speed grade are available as a standard device.
2. Pulse widths less than minimum values are not allowed.
3. Values guaranteed by design, not currently tested.
5V
1.1K
D.U.T. *
AC TEST CONDITIONS
In Pulse Levels GND to 3.0V 6800 S0pF”
InputRise/Fall Times 3ns
Input Timing Reference Levels 1.5V = 3034 drw 03
OutputReferenceLevels 1.5V

or equivalent circuit
OutputLoad SeeFigure 1 Figure 1. Output Load
*Includesjigand scope capacitances.
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™

COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9

SIGNAL DESCRIPTIONS

FIFOAandFIFOBareidenticalin every respect. The following description
explainsthe interaction ofinputand output signals for FIFO A. The correspond-
ing signal names for FIFO B are provided in parentheses.

INPUTS:

Data In (DA0-DAS8, DB0 - DB8) — DAO - DA8 are the nine data inputs
for memory array A. DBO - DB8 are the nine data inputs for memory array B.

CONTROLS:
Reset (RSA, RSB)—Resetof FIFOA (B)is accomplished wheneverRSA

(RSB)inputis taken toa LOW state. During Reset, the internal read and write
pointers associated with the FIFO are settothe firstlocation. AResetis required
after power-up before awrite operation can take place. The Full Flag FFA(FFB)
and Programmable Almost-Full flag PAFA (PAFB) will be reset to HIGH after
tRSF. The Empty Flag EFA (EFB) and Programmable Almost-Empty flag PAEA

(PAEB) will be reset to LOW after tRSF. During Reset, the output register is
initialized toall zeros and the offset registers are initialized to their default values.

Write Clock (WCLKA, WCLKB) — A write cycle to Array A (B) is
initiated on the LOW-to-HIGH transition of WCLKA (WCLKB). Data setup
and hold times must be met with respect to the LOW-to-HIGH transition of
WCLKA (WCLKB). The Full Flag FFA (FFB) and Programmable Almost-Full
flag PAFA (PAFB) are synchronized with respectto the LOW-to-HIGH transition
ofthe Write Clock WCLKA (WCLKB).

The Write and Read Clocks can be asynchronous or coincident.

Write Enable 1 (WENA1, WENB1) — If FIFO A (B) is configured for
programmable flags, WENA1 (WENB1) is the only enable control pin. In this
configuration, when WENA1(WENB1)is LOW, data can beloaded into the input
register of RAM Array A (B) on the LOW-to-HIGH transition of every Write Clock
WCLKA (WCLKB). Datais storedin Array A (B) sequentially and independently
of any ongoing read operation.

Inthis configuration, when WENA1(WENB1)isHIGH, the input register holds
the previous data and no new data is allowed to be loaded into the register.

Ifthe FIFOis configured to have two write enables, which allows for depth
expansion. See Write Enable 2 paragraph below for operation in this
configuration.

To prevent data overflow, FFA (FFB) will go LOW, inhibiting further write
operations. Upon the completion ofa valid read cycle, the FFA (FFB) will go HIGH
after twrr, allowing a valid write to begin. WENA1(WENB1)isignored when FIFO
A (B) is full.

Read Clock (RCLKA, RCLKB) — Data can be read from Array A (B) on
the LOW-to-HIGH transition of RCLKA (RCLKB). The Empty Flag EFA(EFB)
and Programmable Almost-Empty Flag PAEA (PAEB) are synchronized with
respectto the LOW-to-HIGH transition of RCLKA (RCLKB).

The Write and Read Clocks can be asynchronous or coincident.

Read Enables (RENA1, RENA2, RENB1, RENB2) — When both Read
Enables RENA1, RENA2 (RENB1, RENB2) are LOW, data is read from Array
A(B)tothe outputregister onthe LOW-to-HIGH transition of the Read Clock
RCLKA (RCLKB).

DUAL 8K x 9 TEMPERATURE RANGES

When either of the two Read Enable RENA1, RENA2 (RENB1, RENB2)
associatedwith FIFOA (B)is HIGH, the outputregister holds the previous data
and no new data is allowed to be loaded into the register.

When allthe data has beenread from FIFOA (B), the Empty Flag EFA(EFB)
willgo LOW, inhibiting further read operations. Once avalid write operation has
been accomplished, EFA (EFB) will go HIGH after tREF and a valid read can
begin. The Read Enables RENA1, RENA2(RENB1, RENB2) are ignored when
FIFO A (B) is empty.

Output Enable (OEA, OEB)— When Output Enable OEA(OEB)is enabled
(LOW), the paralleloutputbuffers of FIFO A (B) receive data fromtheir respective
outputregister. When Output Enable OEA (OEB) s disabled (HIGH), the QA
(QB)outputdatabusisinahigh-impedance state.

Write Enable 2/Load (WENA2/LDA, WENB2/LDB) — This is a dual-
purpose pin. FIFO A (B) is configured at Reset to have programmable flags
orto have two write enables, which allows depth expansion. If WENA2/LDA
(WENB2/LDB) is setHIGH atResetRSA=LOW (RSB = LOW), this pinoperates
as a second write enable pin.

If FIFO A (B) is configured to have two write enables, when Write Enable
1WENAT (WENBT)is LOW and WENA2/LDA(WENB2/LDB)is HIGH, datacanbe
loaded into the input register and RAM array on the LOW-to-HIGH transition
of every Write Clock WCLKA (WCLKB). Datais storedin the array sequentially
and independently of any ongoing read operation.

Inthis configuration, when WENAT (WENB1)is HIGH and/or WENA2/LDA
(WENB2/LDB)is LOW, theinputregister of Array Aholds the previous dataand
no new data is allowed to be loaded into the register.

To prevent data overflow, the Full Flag FFA (FFB) will go LOW, inhibiting
further write operations. Upon the completion of avalid read cycle, FFA(FFB)
willgo HIGH aftertWFF, allowing a valid write to begin. WENA1, (WENB1) and
WENAZ2/LDA (WENB2/LDB) are ignored when the FIFO is full.

FIFO A (B)is configured to have programmable flags when the WENA2/
LDA(WENB2/LDB)is setLOW atResetRSA = LOW (RSB=LOW). Each FIFO
containsfour 8-bit offset registers which can be loaded with data on the inputs,
orreadonthe outputs. See Figure 3 for details of the size of the registers and
the defaultvalues.

If FIFO A (B) is configured to have programmable flags, when the WENA1
(WENBT) and WENA2/LDA (WENB2/LDB) are set LOW, data on the DA (DB)
inputs are writteninto the Empty (Least Significant Bit) Offsetregister on the first
LOW-to-HIGH transition of the WCLKA (WCLKB). Data are written into the
Empty (Most Significant Bit) Offset register on the second LOW-to-HIGH
transition of WCLKA (WCLKB), into the Full (Least Significant Bit) Offset register
onthe third transition, and into the Full (Most Significant Bit) Offset register on
the fourth transition. Thefifth transition of WCLKA (WCLKB) again writes tothe
Empty (Least Significant Bit) Offsetregister.

However, writing all offsetregisters does nothave to occur atone time. One
ortwo offset registers can be written and then by bringing LDA (LDB) HIGH, FIFO
A(B)is returned to normal read/write operation. When LDA (LDB) is set LOW,
and WENA1(WENB1)is LOW, the next offsetregisterin sequence is written.

The contents ofthe offsetregisters can be read onthe QA (QB) outputs when
WENA2/LDA(WENB2/LDB)is setLOWand both Read Enables RENAT, RENA2
(RENB1,RENB2) are setLOW. Data canberead onthe LOW-to-HIGH transition
of the Read Clock RCLKA (RCLKB).

6 MARCH 2013



IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9

COMMERCIAL AND INDUSTRIAL
TEMPERATURE RANGES

Full Offset (LSB)
Full Offset (MSB)

No Operation

Write Into FIFO

1 1

NOTE:

1. For the purposes of this table, WENA2 and WENB2 = VIH.

2. The same selection sequence applies to reading from the registers. RENAT and
RENA2 (RENB1 and RENB2) are enabled and read is performed on the LOW-to-
HIGH transition of RCLKA (RCLKB).

-

No Operation

Figure 2. Writing to Offset Registers for FIFOs A and B

LDA (WENA1| WCLKA OPERATION ON FIFO A A read and write should not be performed simultaneously to the offset
LDB |WENB1| WCLKB OPERATION ON FIFO B registers.
0 0 Empty Offset (LSB) .
Empty Offset (MSB) OUTPUTS:

Full Flag (FFA, FFB) — FFA (FFB) will go LOW, inhibiting further write
operations, when Array A (B)is full. Ifnoreads are performed afterreset, FFA
(FFB) will go LOW after 256 writes to the IDT72801's FIFO A (B): 512 writes
tothe IDT72811'sFIFOA(B); 1,024 writestothe IDT72821's FIFOA (B); 2,048
writes to the IDT72831's FIFO A (B); 4,096 writes to the IDT72841's FIFO A
(B); or 8,192 writes to the IDT72851's FIFO A (B).

FFA(FFB)is synchronized withrespecttothe LOW-to-HIGH transition of the

Write Clock WCLKA (WCLKB).

Empty Flag (EFA, EFB)— EFA (EFB) willgo LOW, inhibiting further read
operations, when the read pointeris equal to the write pointer, indicating that
Array A (B) is empty.

EFA(EFB)is synchronized with respectto the LOW-to-HIGH transition of
the Read Clock RCLKA (RCLKB).

72801 - DUAL 256 x 9

72811 - DUAL 512x 9

72821 - DUAL 1,024 x 9

7 Z
Empty Offset (LSB) Reg. Empty Offset (LSB) Empty Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
1 1
(MSB) (MSB)
0 0
7 7
Full Offset (LSB) Reg. Full Offset (LSB) Full Offset (LSB) Reg.
Default Value 007H Default Value 007H Default Value 007H
1 1
(MSB) (MSB)
0 0
72831 - DUAL 2,048 x 9 72841 - DUAL 4,096 x 9 72851 - DUAL 8,192 x 9
Z Z
Empty Offset (LSB) Reg. Empty Offset (LSB) Empty Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
2 3 4
(MSB) (MSB) (MSB)
0 0 0
7 7
Full Offset (LSB) Reg. Full Offset (LSB) Full Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
2 3 4
(MSB) (MSB) (MSB)
0 0 0

3034 drw 04

Figure 3. Offset Register Formats and Default Values for the A and B FIFOs
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9

COMMERCIAL AND INDUSTRIAL

DUAL 8K x 9 TEMPERATURE RANGES

Programmable Almost-Full Flag (PAFA, PAFB) — PAFA (PAFB) will
goLOWwhenthe amountofdatainArray A (B) reaches the almost-full condition.
Ifnoreads are performed after Reset, PAFA (PAFB) will go LOW after (256-m)
writes to the IDT72801's FIFO A (B); (512-m) writes to the IDT72811's FIFO
A(B); (1,024-m)writes to the IDT72821's FIFO A (B); (2,048-m) writes to the
IDT72831's FIFO A (B); (4,096-m) writes to the IDT72841's FIFO A (B); or
(8,192-m) writes to the IDT72851's FIFO A (B).

FFA(FFB)is synchronized withrespecttothe LOW-to-HIGH transition of the
Write Clock WCLKA (WCLKB). The offset “m” is defined in the Full Offset
registers.

Ifthereis no Full offset specified, PAFA (PAFB) will go LOW at Full-7 words.

PAFA (PAFB)is synchronized with respectto the LOW-to-HIGH transition
of WCLKA (WCLKB).

Programmable Aimost-Empty Flag (PAEA, PAEB) — PAEA (PAEB) will
goLOWwhentheread pointeris "n+1"locations less than the write pointer. The
offset"n"isdefinedinthe Empty Offset registers. Ifnoreadsare performed after
Reset, PAEA (PAEB) will go HIGH after "n+1" writes to FIFO A (B).

Ifthere is no Empty offset specified, PAEA (PAEB) will go LOW at Empty+7
words.

PAEA (PAEB)is synchronized with respectto the LOW-to-HIGH transition

of the Read Clock RCLKA (RCLKB).

Data Outputs (QAo— QAs, QB0 — QB8 ) — QA0 - QAsare the nine data
outputs formemory array A, QB0 - QB8 are the nine data outputs formemory
array B.

TABLE 1: STATUS FLAGS FOR A AND B FIFOS

NUMBER OF WORDS IN ARRAY A FFA PAFA PAEA EFA
NUMBER OF WORDS IN ARRAY B FFB PAFB PAEB EFB
72801 72811 72821
0 0 0 H H L L
1ton" 1ton(" 1ton" H H L H
(n+1) 10 (256-(m+1)) (n+1) 10 (512-(m+1)) (n+1)t0 (1,024-(m+1)) H H H H
(256-m)@ t0 255 (512-m)@ t0 511 (1,024-m)@ 01,023 H L H H
256 512 1,024 L L H H
NUMBER OF WORDS IN ARRAY A FFA PAFA PAEA EFA
NUMBER OF WORDS IN ARRAY B FFB PAFB PAEB EFB
72831 72841 72851
0 0 0 H H L L
1ton( 1ton( 1ton™ H H L H
(n+1) to (2,048-(m+1)) (n+1) to (4,096-(m+1)) (n+1) to (8,192-(m+1)) H H H H
(2,048-m)@ to 2,047 (4,096-m)@ to 4,095 (8,192-m)@ to 8,191 H L H H
2,048 4,096 8,192 L L H H

NOTES:
1. n = Empty Offset (n = 7 default value)
2. m = Full Offset (m = 7 default value)
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES
- tRs -
RSA (RSB) >< 71

- tRSS Ll tRSR >

RENAT, RENA2 ><><><><>,4 N
(RENBT, RENB2) N—

- tRSS > tRSR >

SO >
(WENBT) N—

|

- tRSS > tRSR >
WENA2/LDA" S *
(WENB2/LDB) ><></><><><

ML /f I, {/
ooy RSN oo TR =

NOTES:

1. Holding WENA2/LDA (WENB2/LDB) HIGH during reset will make the pin act as a second write enable pin. Holding WENA2/LDA (WENB2/LDB) LOW
during reset will make the pin act as a load enable for the programmable flag offset registers.

2. After reset, QAO - QA8 (QBO - QBB8) will be LOW if OEA (OEB) = 0 and tri-state if OEA (OEB) = 1.

3. The clocks RCLKA, WCLKA (RCLKB, WCLKB) can be free-running during reset.

Figure 4. Reset Timing

- tCLK >

[<— {CLKH tCLKL—™
WCLKA (WCLKB) — 4—\—/_
—
~— tDH
KR
(DBo - DB8) / ><><><><><><>< ><:
DATA IN VALID

t — tENH
[ tENS—™
(V\\,IVE_ENNBP;‘I) \\\ ;I‘/ / NO OPERATION

~— tENH

/4

l—— {ENS i
WENA2 (WENB2) 4 N
(If Applicable) W%, NN NO OPERATION /,
- -« tWFF > - = >
FFA 4
(FFB) /] \I\
tskEW1() —
RCLKA (RCLKB) m
RENAT, RENA2 /
(RENB1, RENB2) 3034 drw 06

NOTE:
1. tskew1 is the minimum time between a rising RCLKA (RCLKB) edge and a rising WCLKA (WCLKB) edge for FFA (FFB) to change during the current clock cycle. If the time between
the rising edge of RCLKA (RCLKB) and the rising edge of WCLKA (WCLKB) is less than tskew1, then FFA (FFB) may not change state until the next WCLKA (WCLKB) edge.

Figure 5. Write Cycle Timing



IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

TEMPERATURE RANGES

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9

»

- tCcLK >
[ {CLKH— ™% tCcLkKL— ™

RCLKA (RCLKB) 74 5< 74—J

tENS— ~— tENH

(F?EENNE'? F?EENNBAQZ \\\E ;I‘ /2 NO OPERATION NN\

tREF > [ {REF
EFA (EFB) 5|\

A

QA0 - QA8
o~ Qe ><>< VALID DATA
toLz l+—— toHZ >
- toE—>]
OEA (OEB) 5< 74
tskew1(N—
WCLKA (WCLKB) W
WENAT (WENBT) \
WENA2 (WENB2) / 3064 drw 07
NOTE:

1. tskew1 is the minimum time between a rising WCLKA (WCLKB) edge and a rising RCLKA (RCLKB) edge for EFA (EFB) to change during the current clock cycle. If the time

between the rising edge of RCLKA (RCLKB) and the rising edge of WCLKA (WCLKB) is less than tskew1, then EFA (EFB) may not change state until the next RCLkA (RCLKB)
Figure 6. Read Cycle Timing

WCLKA (WCLKB) Nm
DS —
DAo - DAs
(OB - DBo) XXXXX)E . X oo X e X m X
ENS— >~ Do (First Valid Write)
WENAT (WENBT) \\\
tENS T
WENA2 (WENB2) 7
(If Applicable) )
tSKEW1 ':: oL

N N N 2N 2N
[-— {REF
EFA (EFB) _;Ié

l— tA—> — tA43<
QAo - QA8
(QBo - QBs) io< >< >< >< ><>< Do D1
|<- toLz

- - toE >
OEA (OEB) 5k
NOTE:

1. When tskew1 > minimum specification, tFRL = tcLk + tSKEW1 8084 drw 08
tskeEw1 < minimum specification, tFRL = 2tcLk + tSKEW1V Or tcLk + tSKEWH
The Latency Timings apply only at the Empty Boundary (EFA, EFB = LOW).

Figure 7. First Data Word Latency Timing
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES

NO WRITE \ NO WRITE NO WRITE
PN %Wmﬁ\
(WCLKB)

tSKEW1 T———~ ~— | tSKEW1

- - DS Tl toH - -
(DBo - DBs)
[ twrF [ twFF— [ twFF
FFA (FFB)

tENS ~—— tENH tens™
N\ 512 ;l‘ 4z
WENAT
(WENBT)
tENS~ _—{ENH tens™ —
WENA2 Z N
(WENB2) / 7 N

(If Applicable)

RCLKA l‘mw
(RCLKB)
~tENH —tENH
tENs—>j~/<—> l{ tENS-—;I

A LOwW A

_OF/
(OEB

By
m
Z
>
=

s
m
Z
o]
L

|— tA
(§§)°_'§Bp$ DATA IN OUTPUT REGISTER DATA READ L NEXT DATA READ

3034 drw 09

NOTE:
1. Only one of the two write enable inputs, WEN1 or WEN2, needs to go inactive to inhibit writes to the FIFO.

Figure 8. Full Flag Timing

WCLKA (WCLKB)
(DBo - DBg) DATA WRITE 1 DATA WRITE 2
tENS~ -~ tENH ENS — 7 tENH
WENAT1, (WENB1)
ENS~ | -~ tENH tENsST | 7 tENH

WENA2 (WENB2) K
(If Applicable) /

- tFRL >
<4— {SKEW1

RCLKA (RLCKB)

REF
EFA (EFB)

RENAT, RENA2 \
(RENBT1, RENB2)

OEA (OEB) LOW

- tA

QA0-QAs8
(QBo-QBs) DATA IN OUTPUT REGISTER DATA READ

3034 drw 10
NOTE:
1. When tskewt > minimum specification, tFRL maximum = tCLK + tSKEwW1
tskEw1 < minimum specification, tFRL maximum = 2tcLk + tSKEw1 or tcLk + tSKEw1
The Latency Timings apply only at the Empty Boundary (EFA, EFB = LOW).

Figure 9. Empty Flag Timing
11 MARCH 2013



IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES
tcLKH tCLKL "
WCLKA ] “) ]
(WCLKB)
tENS 7~ tENH
WENAT sl{"_;lz
(WENBT) AN\ v/
tENS ~. | . —tENH
WENA2 (WENB2) It i
(If Applicable) // /7/ BR\\
[<— tPAF
_PAFA Full - (m+1) words in FIFO " - in FIFO?
(PAFB) ull - (m+1) words in Full - m words in FIF(;)
[ tPAF
RCLKA (RCLKB)
tENs —~ ~— tENH
RENAT, RENAZ w000 o 1
(RENB1, RENB2) \\ // "
NOTES:

1. m=PAF offset.

2. (256-m) words for the IDT72801; (512-m) words the IDT72811; (1,024-m) words for the IDT72821; (2,048-m) words for the IDT72831; (4,096-m) words for the IDT72841; or (8,192-m)
words for the IDT72851.

3. tskewz is the minimum time between a rising RCLKA (RCLKB) edge and a rising WCLKA (WCLKB) edge for PAFA (PAFB) to change during that clock cycle. If the time between the

rising edge of RCLKA (RCLKB) and the rising edge of WCLKA (WCLKB) is less than tskew2, then PAFA (PAFB) may not change state until the next WCLKA (WCLKB) rising edge.

If a write is performed on this rising edge of the write clock, there will be Full - (m-1) words in FIFO A (B) when PAFA (PAFB) goes LOW.

~

Figure 10. Programmable Full Flag Timing

tCLKH tCLKL ™
WCLKA (WCLKB) /_\_/W\_/_

tENSTN |~ tENH

WENB) K [ £

tENST, | .~ tENH
WENA2 (WENB2) =
(If Applicable) 2% A RNN\N
ITDAAI?EAE n words in FIFO n+1 words in FIFO
tskew2 @ 1—
RCLKA (RCLKB)

m, m \\§E // 3034 drw 12

(RENBT, RENB2)

NOTES:

1. n=PAE offset.

2. tskewz is the minimum time between a rising WCLKA (WCLKB) edge and a rising RCLKA (RCLKB) edge for PAEA (PAEB) to change during that clock cycle. If the time between the
rising edge of WCLKA (WCLKB) and the rising edge of RCLKA (RCLKB) is less than tskewz, then PAEA (PAEB) may not change state until the next RCLKA (RCLKB) rising edge.

3. Ifaread is performed on this rising edge of the read clock, there will be Empty + (n-1) words in FIFO A (B) when PAEA (PAEB) goes LOW.

Figure 11. Programmable Empty Flag Timing
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES

tOLK ———»
tCLKL—™

WOLKA (WCLKE) C N S S N

tens—~, | tENH

LDA (LDB)

tENS N

WENAT (WENBT) “E»

tDS TN 7 tDH
oo TR K XTI X XK

PAE OFFSET PAE OFFSET PAF OFFSET PAF OFFSET 2054 g 13
(LSB) ~/ (MSB) '/ (LSB) / (MSB) /

Figure 12. Write Offset Register Timing

RCLKA (RCLKB) m
|~ tENH
DA (LDB)
RENAT, RENA2 N\
(RENBT, RENB2) \\\\
s 3'(
QAo - QA7 EMPTY OFFSET EMPTY OFFSET FULL OFFSET
(QBo - QB7) DATA IN OUTPUT REGISTER (LSB) >< (MSB) >< 1.3B) >< )
FULL OFFSET
(MSB)

3034 drw 14

Figure 13. Read Offset Register Timing
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES

OPERATING CONFIGURATIONS can be grounded (see Figure 14). In this configuration, the Write Enable 2/
SINGLE DEVICE CONFIGURATION — When FIFO A (B) isina Single Load WENA2/LDA (WENBZ/LDB) pinis set LOW atReset so thatthe pin

Device Configuration, the Read Enable 2 RENA2 (RENB2) control input operates as a control to load and read the programmable flag offsets.

l RSA (RSB)
WCLKA (WCLKB) - ) B RCLKA (RCLKB)
WENAT (WENBT) DT  RENAT (RENB1)
WENA2/LDA (WENB2/LDB) N ;gg?}  OEA (OEB)
DAo - DAs (DBo - DBs) ;ggg} QAo - QAs (QBo - QBs)
_ > 72841 - >
B FFA (FFB) 72851 EFA (EFB) _
- PAFA (PAFB) FIFO PAEA (PAEB) -
- A(B) -
[y
RENA2 (RENB2)
3034 drw 15

Figure 14. Block Diagram of One of the IDT72801/72811/72821/72831/72841/72851's two FIFOs
configured as a single device

WIDTH EXPANSION CONFIGURATION — Word width may be in-  be attained by adding additional IDT72801/72811/72821/72831/72841/
creased simply by connecting the corresponding input control signals of ~ 72851s.
FIFOs Aand B. A composite flag should be created for each of the endpoint When these devices are in a Width Expansion Configuration, the Read
status flags EFA and EFB, also FFA and FFB). The partial statusflags  Enable 2 (RENA2 and RENB2) control inputs can be grounded (see
PAEA, PAFB, PAEA and PAFB can be detected from any one device. ~ Figure 15). In this configuration, the Write Enable 2/Load (WENA2/LDA,
Figure 15 demonstrates an 18-bitword width using the two FIFOs contained ~ WENB2/LDB) pins are set LOW at Reset so that the pin operates as a
in one IDT72801/72811/72821/72831/72841/72851. Any word width can  control toload and read the programmable flag offsets.

/9
7
RESET
RSA| DBO-DBS8 RSB
y Y LEEA NN
DATAIN /18 49 1DA0-DA8 Lo STRAM EFB M ) EMPTYFLAG
ARRAY :RCLKA ARRAY| (RCLKB READ CLOCK
WRITE CLOCK WCLKA | A WCLKB,| B
256x9 | RENAT 256x9 |  RENB1 READ ENABLE
WRITE ENABLE WENA1 .| 512x9 WENB1. | 512x9
1,024x9 OEA1 _[1,024x9| . OEB OUTPUT ENABLE
WRITE ENABLE/LOAD WENA2/LDA, |2,048x9| 2WENB2/LDB |2,048x9
_ " [4,096x9 *4,096x9
FFA 8,192x9 i
FULL FLAG - — 0 8,192x9 QBo-aB8| /9 /18 DATAOUT
) FFB / /
< 1 A A
RENA2 QA0 - QA8 | RENB2
/9 3034 drw 16
7

Figure 15. Block diagram of the two FIFOs contained in one IDT72801/72811/
72821/72831/72841/72851 configured for an 18-bit width-expansion
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IDT72801/728211/72821/72831/72841/72851 DUAL CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

DUAL 256 x 9, DUAL 512 x 9, DUAL 1K x 9, DUAL 2K x 9, DUAL 4K x 9, DUAL 8K x 9 TEMPERATURE RANGES
TWO PRIORITY DATA BUFFER according totype, sendingonekindto FIFO Aand the otherkindto FIFOB. Then,
CONFIGURATION attheoutputs, each datatypeistransferredtoits appropriate destination. Additional

IDT72801/72811/72821/72831/72841/72851s permit more than two priority

The two FIFOs contained in the IDT72801/72811/72821/72831/72841/ levels. Priority bufferingis particularly usefulin network applications.

72851 canbe used o prioritize two differenttypes of data shared onasystembus.
When writing from the bus to the FIFO, control logic sorts the intermixed data

Image Processing
RAM ARRAY A Card

RCLKA Clock
WCLKA OEA

[<+—— Address

Control
Logic

WENA1
— 9 ) RENA [-—— Control
1: > Dao-Das 22
Qao-Qas \ > Data I/O Data
pladheded lae———=
Voc @—{WENA2 RENA2
Processor IDT J—
Clock 72801 -
5o - 72811
Address g 2 72821
Control o - @ 72831
3 72841 Voice Processing
- 72851 Card
Data K]
9 =) RAM ARRAY B

b weLkp RCLKB Clock
Al WENBT OEB2 %% «—— Address
Q
9 RENB1 O — J«—— Control

1/0 Data
Data [« >

._
||I
[

3034 drw 17

Figure 16. Block Diagram of Two Priority Configuration

BIDIRECTIONAL CONFIGURATION processor can write data to a peripheral controller via FIFO A, and, in turn,
The two FIFOs of the IDT72801/72811/72821/72831/72841/72851 can e Peripheral controller can write the processor via FIFO B,
be used to buffer data flow in two directions. In the example that follows, a

RAM ARRAY A
Vce @ WENA2 RENA2

RCLKA

WENA1
S RENA1 -
DAO-DAS Peripheral
QAQ-QAS + Controller

Processor 9
Clock IDT DMA Clock

|||—

Address —i|
Control —|

Address
[~ Control

Control
Logic
~
N
[or}

N
Control
Logic

I/O Data

Data Data

RAM ARRAY B
RCLKB
RAM RENBT

-QB:
o DB0-DB8 oF 3034 drw 18
RENB2 WENB:

Figure 17. Block Diagram of Bidirectional Configuration

\‘
nN
[e5]
9
9-bit bus

9-bit bus

WENB1
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DEPTH EXPANSION — IDT72801/72811/72821/72831/72841/72851
can be adapted to applications that require greater than 256/512/1,024/
2,048/4,096/8,192 words. The existence of double enable pins on the read
and write ports allow depth expansion. The Write Enable 2/Load (WENAZ2,
WENB?2) pins are used as a second write enables in a depth expansion
configuration, thus the Programmable flags are set to the default values.
Depth expansion is possible by using one enable input for system control
while the other enable input s controlled by expansion logic to direct the flow
of data. A typical application would have the expansion logic alternate data

ORDERING INFORMATION

access fromone device tothe nextinasequentialmanner. These FIFOsoperate
inthe Depth Expansion configuration when the following conditions are met:

1. WENA2/LDA and WENB2/LDB pins are held HIGH during Reset so
that these pins operate as second Write Enables.

2. External logic is used to control the flow of data.

Please see the Application Note" DEPTH EXPANSION OF IDT'S SYN-
CHRONOUS FIFOs USING THE RING COUNTER APPROACH" for details
of this configuration.

XXXXX X XX XX X X X
Device Type  Power Speed Package Process/
Temperature
Range
BLANK Tube or Tray
8 Tape and Reel
BLANK Commercial (0°C to +70°C)
1(1) Industrial (-40°C to +85°C)
{ cg®@ Green
| PF Thin Quad Flatpack (TQFP, PN64-1)
| TF Slim Thin Quad Flatpack(STQFP, PP64-1)
10 Commercial Only Clock Cycle Time
15 Commercial and Industrial p (tcik), Speed in
25 Commercial and Industrial j Nanoseconds
| L Low Power
72801 256 x 9 Dual SyncFIFO
72811 512 x 9 Dual SyncFIFO
72821 1,024 x 9 Dual SyncFIFO
72831 2,048 x 9 Dual SyncFIFO
72841 4,096 x 9 Dual SyncFIFO
72851 8,192 x 9 Dual SyncFIFO
3034 drw 19
NOTES:

1. Industrial temperature range product for 15ns and 25ns speed grade are available as a standard device.
2. Green parts are available. For specific speeds and packages contact your sales office.
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