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2.5VQUAD/DUAL TeraSync™DDR/SDRFIFO

x10QUAD FIFO or x10/x20 DUAL FIFO CONFIGURATIONS
32,768 x 10 x 4/16,384 x 20 x 2
65,536 x 10 x 4/32,768 x 20 x 2
131,072 x 10 x 4/65,536 x 20 x 2

IDT72T54242
IDT72T54252
IDT72T54262

FEATURES

o Choose from among the following memory organizations:

IDT72T54242 - 32,768 x 10 x 4/32,768 x 10 x 2
IDT72T54252 - 65,536 x 10 x 4/65,536 x 10 x 2
IDT72T54262 - 131,072 x 10 x 4/131,072x 10 x 2

o User Selectable Quad / Dual Mode - Choose between two or

four independent FIFOs
¢ Quad Mode offers

- Eight discrete clock domain, (four write clocks & four read clocks)
- Four separate write ports, write data to four independent FIFOs

- 10-bit wide write ports

- Four separate read ports, read data from any of four independent FIFOs
- Independent set of status flags and control signals for each FIFO

o Dual Mode offers

- Four discrete clock domain, (two write clocks & two read clocks)
- Two separate write ports, write data to two independent FIFOs

- 10-bit/20-bit wide write ports

- Two separate read ports, read data from any of two independent FIFOs
- Independent set of status flags and control signals for each FIFO

- Bus-Matching on read and write port x10/x20

- Maximum depth of each FIFO is the same as in Quad Mode

Up to 200MHz operating frequency or 2Gbps throughput in SDR mode
Up to 100MHz operating frequency or 2Gbps throughput in DDR mode
Double Data Rate, DDR is selectable, providing up to 400Mbps
bandwidth per data pin

User selectable Single or Double Data Rate modes on both the
write port(s) and read port(s)

All 1/Os are LVTTL/ HSTL/ eHSTL user selectable

3.3V tolerant inputs in LVTTL mode

ERCLK and EREN Echo outputs on all read ports

Write enable WEN and Chip Select WCS input for each write port
Read enable REN and Chip Select RCS input for each read port
User Selectable IDT Standard mode (using EF and FF) or FWFT
mode (using IR and OR)

Programmable Almost Empty and Almost Full flags per FIFO
Dedicated Serial Port for flag offset programming

Power Down pin minimizes power consumption

2.5V Supply Voltage

Available in a 324-pin PBGA, 1Tmm pitch, 19mm x 19mm

IEEE 1149.1 compliant JTAG port provides boundary scan function
Low Power, High Performance CMOS technology

Industrial temperature range (-40°C to +85°C)
Green parts available, see ordering information

FUNCTIONAL BLOCKDIAGRAMS
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(See next page for Dual Mode)
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2

FUNCTIONAL BLOCKDIAGRAMS (CONTINUED)

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

Dual Mode
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

DESCRIPTION

The IDT72T54242/72T54252/72T54262 Quad/Dual TeraSync FIFO
devices areideal formany applications where data stream convergence and
parallel buffering of multiple data paths are required. These applications may
include communication systems such as data bandwidth aggregation, data
acquisition systems and medical equipment, etc. The Quad/Dual FIFO allows
the usertoselect eithertwo orfourindividualinternal FIFOs for operation. Each
internal FIFO has its own discrete read and write clock, independent read and
write enables, and separate status flags. The density of each FIFO is fixed.

IfQuadmode is selected, there will be atotal of eight clock domains, four read
and fourwrite clocks. Data can be writteninto any of the four write ports totally
independentofany otherport, and can be read out of any of the four read ports
corresponding to their respective write port. Each port has its own control
enables and status flags and is 10 bits wide. The device functions as four
separate 10-bitwide FIFOs.

If Dualmode is selected, there will be a total of four clock domains, two read
and two write clocks. Data can be written into any of the two write ports totally
independent of any other port, and can be read out of any ofthe tworead ports
corresponding to their respective write port. Each port has its own control
enables and status flags. All input and output ports have bus-matching
capabilities of x10 or x20 bits wide.

AstypicalwithmostIDT FIFOs, two types of datatransfer are available, IDT
Standard mode and First Word Fall Through (FWFT) mode. This affects the
device operationandalsothe flagoutputs. The device provides eight flag outputs
perinputand outputport. Adedicated Serial Clockis used for programming the
flagoffsets. Thisclockis also usedforreading the offsetvalues. The serialread
and write operations are performed viathe SCLK, FWFT/SI, SWEN, SREN,
and SDOpins. The flag offsets canalso be programmed using the JTAG port.
Ifthis option is selected, the SCLK, SWEN, and SREN pins must be disabled.

The Quad/Dual device offers amaximumthroughput of 2Gbps per port, with
selectable SDR or DDR data transfermodes forthe inputs and outputs. InSDR

mode, the input clock can operate up to 200MHz. Data will transition/latch on
the rising edge of the clock. InDDR mode, the input clock can operate upto 100
MHz, with data transitioning/latched onbothrising and falling edges of the clock.
The advantage of DDRisthatitcan achieve the same throughputas SDR with
only halfthe number of bits, assuming the frequency is constant. Forexample,
a4Gbps throughputin SDRis 100MHz x 40 bits. In DDR mode, itis 100MHz
x 20 bits, because two bits transition per clock cycle.

AllRead ports provide the user with a dedicated Echo Read Enable, EREN
and Echo Read Clock, ERCLK output. These outputs aid in high speed
applications where synchronization of the input clock and data of receiving
device is critical. Otherwise known as “Source Synchronous Clocking,” the
echo outputs provide tighter synchronization of the data transmitted fromthe
FIFO andthe read clockinterfacing the FIFO outputs.

A Master Reset input is provided and all setup and configuration pins are
latched with respect to a Master Reset pulse. For example, the mode of
operation, bus-matching, and datarate are selected at Master Reset. A Partial
Resetis provided foreachinternal FIFO. When a Partial Reset is performed
onaFIFOthe read and write pointers of that FIFO are reset to the firstmemory
location. The flag offset values, timing modes, and initial configurations are
retained.

The Quad/Dual device has the capability of operating its I/O at either 2.5V
LVTTL, 1.5V HSTL or 1.8V eHSTL levels. A Voltage Reference, Vref input
isprovidedforHSTLandeHSTL interfaces. Thetype of I/Ois selectedviathe
IOSEL pin. The core supply voltage of the device, VcCis always 2.5V, however
the output pins have a separate supply, VobQwhichcanbe 2.5V, 1.8V, 0r1.5V.
Theinputs of this device are 3.3V tolerantwhen Vbbais setto 2.5V. The device
also offers significant power savings, most notably achieved by the presence
of a Power Down input, PD.

A JTAG test portis provided. The Quad/Dual device has a fully functional
Boundary Scanfeature, compliantwith IEEE 1149.1 Standard Test Access Port
and Boundary Scan Architecture.
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO COMMERCIAL ANDINDUSTRIAL

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES

Dg - D39 (x10, x20, or x40)

INPUT

WDDR o RDDR
*WENO RENO*
*WSCO —— ——————————— RSCo0*
*WCLKQ ——— ——— RCLKO*
Y V VYV ] Y Y VY
Write Control g - Read Control
Logic Logic
A 4
Write Pointer > K Read Pointer
\ i RAM
PAF0 €——o ARRAY y —
EE Status Flag — *
D
o Logic 8,192 x 40 Status Flag | EFo-
CFF <— 16,384 x 40 Logic
’ — CEF
A 32,768 x 40 ?
SCLK ———»|
S—WEN Programmable
SREN ——» —» ERCLKO*
SDI Flag Control Echo Outputs
— ERENO*
SDO —
A
FSEL[1:0] 4 L
PFM HSTLIO | o 1osEL
N Control
MRS ——» Reset
PRS —mM8M» Logic
—
1
TCK ——»
TRST —>
TRST JTAG Control P
TMS —— | (Boundary Scan) [— P
TDl ——>
TDO *—
OUTPUT
OWI1:0] 4;\ MUX
Yf oEo"
Qq - Qgg (x10, x20, or x40) 6158 Arw03A

NOTES:
1. This block diagram only shows the architecture for FIFO 0. There are a total of four FIFOs inside this device all with the identical architecture.
2. *Denotes dedicated signal for each internal FIFO inside the device.

Figure 1. Quad/Dual Block Diagram
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO COMMERCIAL ANDINDUSTRIAL

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES

PIN CONFIGURATION
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NOTE:
1. NC = No Connection.

PBGA (BB324-1, order code: BB)
TOP VIEW
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

COMMERCIAL ANDINDUSTRIAL

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES
PIN DESCRIPTIONS
Symbol Name 1/0 Type Description
D[39:0] DataInputBus HSTL-LVTTL | Thesearethedatainputsforthe device. Dataiswrittenintothe partviathese inputs usingthe respective
INPUT write portclocks and enables. In Quad mode, these inputs provide four separate busses to the four
separate FIFOs. D[9:0] is FIFO[0], D[19:10]is FIFO[1], D[29:20] is FIFO[2], D[39:30] is FIFO[3].
InDualmode, theseinputs provide two separate busses tothe two separate FIFOs. D[19:0]is FIFO[0],
D[39:20]is FIFO[2]. Any unused inputs should be tied to GND.
E__FO/ 1/2/3, Empty Flag0/1/2/3 [ HSTL-LVTTL | Thesearethe Empty Flags (IDT Standardmode) or Output Ready Flag (FWFT mode) corresponding
OR0/1/2/3 or Output Ready OUTPUT® | to each of the four FIFOs on the read port. If Dual mode is selected EF1/0OR1 and EF3/OR3 are
Flags 0/1/2/3 notused and can be left floating.
ERCLK0/1/2/3| EchoReadClock | HSTL-LVTTL | These are the echo clock outputs corresponding to each of the four FIFOs on the read port. The
0/1/2/3 OUTPUT® | echoreadclockis guaranteedto transition after the slowest output data switching. If Dualmode is
selected ERCLK1 and ERCLK3 are not used and can be left floating
ERENO0/1/2/3 | Echo Read Enable | HSTL-LVTTL | Theseare the echoread enable outputs corresponding to each of the four FIFOs on the read port.
0/1/2/3 OUTPUT®™ | Theecho read enable is synchronous to the RCLK input and is active when a read operation has
occurred and anew word has been placed onto the data outputbus. If Dual mode is selected ERENT
and EREN3 are not used and can be left floating.
ﬁ0/1/2/3, Full Flags 0/1/2/3 or [ HSTL-LVTTL | Thesearethe FullFlags (IDT Standard mode) and Input Ready Flags (FWFT mode) corresponding
IR0/1/2/3 Input Ready Flags | OUTPUT® [ toeach of the four FIFOs on the read port. If Dual mode is selected FF1/IR1 and FF3/IR3 are not
0/1/2/3 usedand can be leftfloating.
FSEL FlagSelect HSTL-LVTTL | Flagselectdefaultoffsetpins. Duringmaster reset, the FSEL pins are used to selectone of four default
[1:0] INPUT PAE and PAF offsets. Both the PAE and the PAF offsets are programmedtothe same value. Values
are:00=7;01=63;10=127;11=1023. The offset value selected is supplied to allinternal FIFOs.
FWFT/SI FirstWord Falll HSTL-LVTTL | DuringMaster Reset, FWFT=1 selects First Word Fall Through mode, FWFT=0selects IDT Standard
Through/ Serial INPUT mode. AfterMaster Reset this pinis used forthe Serial Data input for the programming ofthe PAE and
Input PAF flag's offset registers.
IOSEL /O Select CMOS®@ | Thisinput determines whether the inputs will operate in LVTTL or HSTL/eHSTL mode. If IOSEL
INPUT pinis HIGH, then allinputs and outputs that are designated "LVTTL or HSTL" in this section will be
settoHSTL. IfIOSELis LOWthen LVTTLis selected. This signal must be tied to either Vcc or GND
for proper operation.
w InputWidth CMOS®@ If Dualmodeis selected, this pinis used during master reset to select the input word width bus size
INPUT forthe device. 0=x10; 1=x20. If Quad mode is selected the input word width willbe x10 regardless
of IW. IW must be tied to Vcc or GND and cannot be left floating.
MD Mode CMOS® | Thismode selection pinis used during master reset to select either Quad or Dual mode operation.
INPUT AHIGH onthis pin selects Quad mode, a LOW selects Dual mode.
MRS MasterReset HSTL-LVTTL | Thisinputprovidesafull device reset. All set-up pins are latched based onamaster reset operation.
INPUT Read and write pointers will be reset to the firstlocation memory. All flag offsets are cleared and
resetto default values determined by FSEL[1:0].
OE0/1/2/3 OutputEnable HSTL-LVTTL | Thesearethe outputenables correspondingto eachindividual FIFO onthe read port. Alldata outputs
0/1/2/3 INPUT willbe placed into High Impedance ifthis pinis High. These inputs are asynchronous. If Dual mode
is selected OE1 and OE3 are not used and should be tied to Vcc.
ow OutputWidth CMOS®@ [ IfDualmodeis selected, this pinis used during master reset to select the output word width bus size
INPUT for the device. 0=x10; 1=x20. If Quad mode is selected the output word width will be x10 regardless
of OW. OW must be tied to Vcc or GND and cannot be left floating.
PAEO0/1/2/3 Programmable HSTL-LVTTL | Thesearethe programmable almostempty flags thatcanbe used as an early indicator forthe empty
Almost-Empty OUTPUT®™ | boundary of each FIFO. The PAE flags can be setto one of four default offsets determined by the
Flags 0/1/2/3 state of FSELO and FSEL1 during master reset. The PAE offset value can also be writtenand read
fromserially by eitherthe JTAG port orthe serial programming pins (SCLK, SI, SDO, SWEN, SREN).
This flag can operate in synchronous or asynchronous mode depending onthe sate of the PFM pin
during master reset. If Dualmode is selected PAE1 and PAE3 are notused and can be left floating.
PAF0/1/2/3 Programmable HSTL-LVTTL | These are the programmable almost full flags that can be used as an early indicator for the full
Almost-Full Flags OUTPUT™ | boundary of each FIFO. The PAF flags can be set to one of four default offsets determined by the
0/1/2/3 state of FSELO and FSEL1 during master reset. The PAF offset value can also be written and read
fromserially by eitherthe JTAG port or the serial programming pins (SCLK, SI, SDO, SWEN, SREN).
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2

PINDESCRIPTIONS (CONTINUED)

Symbol Name 1/0 Type Description
PAF0/1/2/3 Programmable HSTL-LVTTL | Thisflagcanoperateinsynchronous orasynchronous mode depending onthe sate ofthe PFM pin
(Continued)  [Almost-FullFlags0-3| OUTPUT® | duringmaster reset. If Dualmode is selected PAF1 and PAF3 are not used and can be left floating.
PD Power Down HSTL-LVTTL | Thisinput provides considerable power saving in HSTL/eHSTL mode. If this pin is low, the input
INPUT leveltranslators for all the data input pins, clocks and non-essential control pins are turned off.
When PD is brought high, power-up sequence timing will have to be adhered to before the inputs
willbe recognized. Itis essential that the user respect these conditions when powering down the
partand powering upthe part, so as to not produce runt pulses or glitches on the clocksifthe clocks
are free running. PD does not provide any power consumption savings when the inputs are
configuredfor LVTTL.
PFM Programmable CMOS® | During master reset, a HIGH on PFM selects synchronous PAE/PAF flag timing, a Low during
Flag Mode INPUT master reset selects asynchronous PAE/PAF flag timing. This pin controls all PAE/PAF flag outputs.
PRS0/1/2/3  |Partial Reset HSTL-LVTTL | Thesearethe partial resetinputs foreachinternal FIFO. The read, write, flag pointers, and output
INPUT registers will all be setto zero when partial reset is activated. During partial reset, the existingmode
(IDT or FWFT), input/output bus width and rate mode, and the programmable flag settings are all
retained. If Dual mode is selected, PRS1and PRS3 are not used and should be tied to Vcc.
Q[39:0] Data OutputBus HSTL-LVTTL | These are the Data Outputs for the device. Data is read from the part via these outputs using the
OUTPUT™ | respective read portclocks andenables. InQuad mode, these outputs provide four separate busses
fromthe four separate FIFO's. Q[9:0]is FIFO[0], Q[19:10]is FIFO[ 1], Q[29:20]is FIFO[2], Q[39:30]
is FIFO[3]. In Dual mode these outputs provide two separate busses from the two separate FIFO's.
Q[19:0]is FIFO[0] and Q[39:20] is FIFO[2].
RCLKO0/1/2/3 |Read Clock 0/1/2/3 |HSTL-LVTTL | Theseare the clockinputs corresponding to each of the four FIFOs onthe read port. If Dual mode
INPUT is selected then RCLK1 and RCLK3 are not used and should be tied to GND. In SDR mode data
will be accessed ontherising edge of RCLKwhenREN andRCS are LOW attherising edge of RCLK.
In DDR mode data will be accessed on both rising and falling edge of RCLK when REN is LOW.
RCS0/1/2/3  [ReadChipSelect  |HSTL-LVTTL | Thesearethe read chipselectinputs corresponding to each ofthe four FIFOs on the read port. This
INPUT pin provides synchronous control of the read portand high impedance control of the output data bus.
RCSis only sampled onthe rising edge of RCLK. During master or partial reset thisinputis adon’t
care, if OE is LOW the data inputs will be in Low-Impedance regardless of the state of RCS. If Dual
mode is selected then RCS1 and RCS3 are not used and should be tied to Vcc.
RENO0/1/2/3  |Read Enable HSTL-LVTTL | Thesearethereadenableinputs corresponding to each ofthe four FIFOs onthe read port. In SDR,
INPUT whenthis signal (and RCS) are LOW data will be sent from the FIFO memory to the outputbus on
every rising edge of RCLK. In DDR mode, data will be accessed on both rising and falling edges
of RCLK. Note in DDR mode the REN and RCS are only sampled on the rising edge of RCLK. New
data will always begin from the rising edge not the falling edge of RCLK. If Dual mode is selected
then REN1 and REN3 are not used and should be tied to Vcc.
RDDR Read Port DDR CMOS®@ [ Duringmasterreset, this pin selects the output portto operate in DDR or SDR format. fRDDRisHIGH,
INPUT thenawordis read onthe risingand falling edge of the appropriate RCLKO, 1,2and 3input. If RDDR
is LOW, then a word is read only on the rising edge of the appropriate RCLKO, 1, 2 and 3 inputs.
SCLK Serial Clock HSTL-LVTTL | Serial clock for writing and reading the PAE and PAF offset registers. Onthe rising edge of each
INPUT SCLK, when SWEN islow, one bit of data is shifted into the PAE and PAF registers. Onthe rising edge
of each SCLK, when SREN is low, one bit of datais shifted out of the PAE and PAF offsetregisters.
The reading of the PAE and PAF registers is non-destructive. If programming of the PAE/PAF offset
registers are done via the JTAG port, this input must be tied to Vcc.
SDO Serial Data LVTTL This outputis usedto read data fromthe programmable flag offset registers. Itis usedin conjunction
OUTPUT® | withthe SREN and SCLK signals.
SREN Serial Read Enable |HSTL-LVTTL [ When SREN is brought LOW before the rising edge of SCLK, the contents of the PAE and PAF
INPUT offsetregisters are copiedto a serial shift register. While SREN is maintained LOW, on eachrising
edge of SCLK; one bit of data is shifted out of this serial shift register through the SDO output pin.
Ifprogramming of the PAE/PAF offset registersis done viathe JTAG port, thisinputmustbe tied HIGH.
SWEN Serial Write Enable |HSTL-LVTTL [ On each rising edge of SCLK when SWEN is LOW, data from the FWFT/S| pin is serially loaded
INPUT into the PAE and PAF registers. If programming of the PAE/PAF offset registers is done via the
JTAG port, thisinputmustbe tied HIGH.
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2

PINDESCRIPTIONS (CONTINUED)

Symbol Name I/0 Type Description
TCK® JTAG Clock HSTL-LVTTL | Clockinputfor JTAG function. One of fourterminals required by IEEE Standard 1149.1-1990. Test
INPUT operations of the device are synchronous to TCK. Data from TMS and TDI are sampled on the
rising edge of TCK and outputs change on the falling edge of TCK. If the JTAG function is not used
this signal needs to be tied to GND.
TDI® JTAG TestData HSTL-LVTTL | One of four terminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan
Input INPUT operation, test data serially loaded via the TDI on the rising edge of TCK to either the Instruction
Register, ID Register and Bypass Register. Aninternal pull-up resistor forces TDI HIGH if left
unconnected.
TDO® JTAGTestData HSTL-LVTTL | One of four terminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan
Output OUTPUT | operation, test data serially loaded output via the TDO on the falling edge of TCK from either the
Instruction Register, ID Register and Bypass Register. This outputis highimpedance except
when shifting, while in SHIFT-DR and SHIFT-IR controller states.
TMS® JTAGMode Select [HSTL-LVTTL | TMSisaserialinputpin. One offourterminals required by IEEE Standard 1149.1-1990. TMS directs
INPUT the device through its TAP controller states. Aninternal pull-up resistor forces TMS HIGH if left
unconnected.
TRST® JTAG Reset HSTL-LVTTL | TRST is an asynchronous reset pin for the JTAG controller. The JTAG TAP controller does not
INPUT automatically resetupon power-up, thus it mustbe resetby eitherthis signal or by setting TMS=HIGH
for five TCK cycles. If the TAP controller is not properly reset then the FIFO outputs will always be
in high-impeda&e.lfthe JTAG functionis used butthe userdoes notwanttouse TRST,then TRST
canbetiedwith MRS to ensure proper FIFO operation. Ifthe JTAG functionis not used then this signal
needs to be tiedto GND. An internal pull-up resistor forces TRST HIGH if left unconnected.
WCLKO0/1/2/3 | Write Clock0/1/2/3 |HSTL-LVTTL | These are the clockinputs corresponding to each of the four FIFOs on the write port. If Dual mode
INPUT is selected then WCLK1 and WCLK3 are not used and should be tied to GND. In SDR mode data
willbe written onthe rising edge of WCLK when WEN and WCS are LOW atthe rising edge of WCLK.
In DDR mode data will be written on both rising and falling edge of WCLK when WEN and WCS are
LOW atthe rising edge of WCLK.
WCS0/1/2/3 | Write Chip Select HSTL-LVTTL| These are the write chip selectinputs corresponding to each of the four FIFOs on the write port. This
INPUT pin can be regarded as a second write enable input, enabling/disabling write operations. WCS is
only sampled ontherising edge of WCLK. If Dual mode is selected then WCS1and WCS3 are not
used and should be tied to Vcc.
WDDR Write Port DDR CMOs®@ Duringmasterreset, this pin selects theinput portto operate in DDR or SDR format. If WDDRIis HIGH,
INPUT then a word is written on the rising and falling edge of the appropriate WCLKO, 1, 2 and 3 input.
IfWDDRis LOW, then a word is written only on the rising edge of the appropriate WCLKO, 1,2 and
3inputs.
WENO0/1/2/3 | Write Enable 0/1/2/3 [HSTL-LVTTL | These are the write enable inputs corresponding to each of the four FIFOs on the write port. InSDR,
INPUT whenthis signal (and WCS) are LOW data on the databus will be written into the FIFO memory on
every rising edge of WCLK. In DDR mode, data will be written on both rising and falling edges of
WCLK. Note in DDR mode the WEN and WCS are only sampled on the rising edge of WCLK. New
data will always begin writing from the rising edge, not the falling edge of WCLK. If Dual mode is
selected then WEN1 and WEN3 are not used and should be tied to Vcc.
Vce +2.5V Supply Power These are Vcc core power supply pins and must all be connected to a +2.5V supply rail.
VbbQ Output Rail Voltage Power This pin should be tied to the desired voltage rail for providing to the output drivers. Nominally 1.5V
or 1.8V for HSTL, 2.5V for LVTTL.
GND Ground Pin Ground These ground pins are for the core device and must be connected to the GND rail.
Vref Reference voltage Power Thisisa Voltage Reference inputand mustbe connectedto a voltage level determinedinthe Voltage
Recommended DC Operating Conditions section. This provides the reference voltage when using
HSTL classinputs. If HSTL class inputs are not being used, this pin must be connected to GND.
NOTES:

1. All unused outputs may be left floating.
2. All CMOS pins should remain unchanged. CMOS format means that the pin is intended to be tied directly to Vcc or GND and these particular pins are not tested for ViH or ViL.
3. These pins are for the JTAG port. Please refer to pages 27-31 and Figures 7-9.
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IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

QUAD/DUAL I/O0 USAGE SUMMARY

SET-UP, CONFIGURATION & RESET PINS
Regardless of the mode of operation, (Quad or Dual), the following inputs
mustbe always be used. These inputs must be set-up with respectto master
resetastheyare latched during thistime.
WDDR-Write Port DDR/SDR selection
RDDR — Read Port DDR/SDR selection
MD —-Mode Selection
OW-Outputwidth
IW-Input Width
FSEL[1:0]-Flagoffsetdefaultvalues
IOSEL-1/0 Level Selection
PFM - Programmable Flag Mode
FWFT/SI - First word Fall Through or IDT Standard mode

SERIAL PORT
The following pins are used when user programming of the Programmable
Flag offsetsis required:
SCLK - Serial Clock
SWEN - Serial Write Enable
SREN - Serial Read Enable
FWFT/SI - Serial Data In
SDO - Serial Data Out

QUAD MODE
Thefollowinginputs/ outputs should be used when Mux mode is selected
by the user:

INPUTS:

WCLKO, WCLK1, WCLK2, WCLK3-Four write port clocks
WENO, WEN1, WEN2, WEN3 - Four write port enables
WCS0, WCS1, WCS2, WCS3 - Four write port chip selects
RCLKO, RCLK1, RCLK2, RCLK3 - Four read port clocks
RENO, REN1, REN2, REN3 - Four read port enables

RCS _RCS_TiZ, RCS3, - Four read port chip selects
OEO0, OE1, OE2, OE3 - Four read port output enables
OUTPUTS:

ERCLKO, ERCLK1, ERCLK2, ERCLK3 - Four read port echo read clocks
ERENO, EREN1, EREN2, EREN3 - Four read port echo read enables

EF0/ORO0, EF1/0OR1, EF2/0OR2, EF3/OR3 - Four read port Empty/Output
Ready Flags

FFO/IRO, FF1/IR1, FF2/IR2, FF3/IR3-Fourwrite portfull/inputready flags

PAEOQ, PAE1, PAE2, PAE3-Fourreadportprogrammable almostempty flags
PAF0,PAF1,PAF2, PAF3—Fourwrite port programmable aimostempty flags

DUAL MODE
Thefollowinginputs/ outputs should be used when Mux mode is selected
by the user:

INPUTS:

WCLKO, WCLK2 —Two write port clocks

WENO, WEN2 — Two write port enables

WCS0, WCS2 - Two write port chip selects

RCLKO, RCLK2 — Two read port clocks

RENO, REN2 — Two read port enables
RCS0, RCS2 - Two read port chip selects

OE0, OE2 - Two read port output enables

OUTPUTS:

ERCLKO, ERCLK2 - Two read port echo read clock outputs
ERENO, EREN2 - Two read port echo read enable outputs
EF0/OR0, EF2/0R2 - Two read port empty/output ready flags
FFO/RO, FF2/IR2 — Two write port Full/ Input Ready Flags
PAE0, PAE2 - Two read port programmable almost empty flags
PAF0, PAF2-Two write port programmable almost full flags
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32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES
ABSOLUTE MAXIMUM RATINGS®" CAPACITANCE (1A= +25°C, f=1.0MHz)
Symbol Rating Com'l & Ind'l Unit Symbol Parameter Conditions Max. Unit
VTERM Terminal Voltage -0.5t0+3.6@ Vv CINGgY Input Vin = OV 100 pF
with respect to GND Capacitance
TsTG Storage Temperature —55t0+125 °C CouT? Output Vout = 0V 10 pF
lout DC Output Current -50t0+50 mA Capacitance
T Maximum Junction Temperature +150 °C NOTES:

1. With output deselected, (OE > ViH).

NOTES: 2. Characterized values, not currently tested.
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 3. CIN for Vref is 20pF.

permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

2. Compliant with JEDEC JESD8-5. VCC terminal only.

RECOMMENDED DC OPERATING CONDITIONS

Symbol Parameter Min. Typ. Max. Unit
Vce Supply voltage relative to GND 2.375 25 2.625 \
\/oba Outputsupply voltage —LVTTL 2.375 25 2.625 \Y
—eHSTL 17 18 1.9 \
—HSTL 14 15 1.6 \
VREF™ Voltagereferenceinput ~ —eHSTL 0.8 0.9 1.0 %
—HSTL 0.68 0.75 0.9 \
ViH Inputhighvoltage —LVTTL 17 — 345 v
—eHSTL VREF+0.2 — Vbpa+0.3 \
—HSTL VREF+0.2 — Vbpo+0.3 \
Vi Inputlowvoltage —LVTTL 0.3 — 07 \
—eHSTL -0.3 — VREF-0.2 \
—HSTL -0.3 — VREF-0.2 \
TA Operatingtemperature (Commercial) 0 — +70 °C
TA Operatingtemperature (Industrial) -40 — +85 °C
NOTES:

1. VREF is only required for HSTL or eHSTL inputs. VREF should be tied LOW for LVTTL operation.
2. GND = Ground.
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32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES

DCELECTRICAL CHARACTERISTICS
(Industrial: Vcc = 2.5V +0.125V, TA=-40°C to +85°C)

Symbol Parameter Min. Max. Unit
Il InputLeakage Current -10 +10 pA
ILo OutputLeakage Current -10 +10 UA
Iccaed JTAG InputLeakage Current — -16 mA
VoH!" OutputLogic“1”Voltage, loH=-8 mA @LVTTL Voba-0.4 — v
lon =-8 mA @eHSTL \VbpQ-0.4 — \Y
loH =-8 mA @HSTL VoDQ-0.4 — v
VoL Output Logic “0” Voltage, loL=8mA @LVTTL — 0.4 v
loL=8mA @eHSTL — 04 \
loL=8mA @HSTL — 04 \
Icc1@%4 | Active Vcc Current (Quad mode) -LVTTL — 2500 mA
(SeeNote 7fortestconditions) --eHSTL — 3507 mA
-~ HSTL — 3507 mA
Icc2@%4 | Active Vcc Current (Dual mode) -LVTTL — 1807 mA
(See Note 8fortest conditions) --eHSTL — 2950 mA
-- HSTL — 2957 mA
Ipp1@39 | Active Vbpa Current (Quad mode) -LVTTL — 50 mA
(See Note 7 fortest conditions) --eHSTL — 40 mA
-- HSTL — 40 mA
IbDa2?39 | Active Vbpa Current (Dual mode) -LVTTL — b mA
(See Note 8fortestconditions) --eHSTL — 20 mA
-~ HSTL — 20 mA
IsB1234 Standby Vcc Current (Quad mode) -LVTTL — 1107 mA
(See Note 9fortest conditions) --eHSTL — 2400 mA
-- HSTL — 2407 mA
IsB2234 | Standby Vcc Current (Dualmode) -LVTTL — 1007 mA
(See Note 10fortestconditions) --eHSTL — 1857 mA
-- HSTL — 1857) mA
IsB339 | Standby VbpaCurrent(Quad mode) --LVTTL — 40 mA
(See Note 9fortestconditions) --eHSTL — 3 mA
-~ HSTL — 3 mA
IsB439 | Standby VbbaCurrent (Dualmode) -LVTTL — 0 mA
(See Note 10fortest conditions) --eHSTL — 15 mA
-- HSTL — 15 mA
[PD164 Power Down Vce Current (Quad mode) -LVTTL — 150 mA
(SeeNote 11 fortest conditions) --eHSTL — 307 mA
-- HSTL — 307 mA
[PD264 Power Down Vcc Current (Dual mode) --LVTTL — 150 mA
(SeeNote 12 fortest conditions) --eHSTL — 307 mA
-~ HSTL — 300 mA
|PD3G%) Power Down Vbpa Current (Quad mode) -LVTTL — 05 mA
(SeeNote 11 fortest conditions) --eHSTL — 05 mA
-- HSTL — 0.5 mA
[PD4033) Power Down Voba Current (Dual mode) --LVTTL — 0.2 mA
(See Note 12fortestconditions) --eHSTL — 0.2 mA
-- HSTL — 0.2 mA
NOTES:

1. Outputs are not 3.3V tolerant.
2. Al WCLKs and RCLKSs toggling at 20MHz. Data inputs toggling at 10MHz.
3. Vce =25V, OE0-3 = HIGH.
4. Typical IcC1 calculation: for LVTTL I/O: IcCt (Quad mode) = 11.25 x fs
IcC1 (Dual mode) = 7.74 x fs
for HSTL 1/0:  IcC1 (Quad mode) = 158 + (11.25 x fs)
IcC1 (Dual mode) = 115 + (7.74 x fs)
where fs = WCLK = RCLK frequency (in MHz) NOTES CONTINUED ON PAGE 13.
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32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES

5. Typical IDDQ calculation: With data outputs in High-Impedance: IDDQ (Quad mode) = 0.8 X fs
IDDQ (Dual mode) = 0.3 x fs
With data outputs in Low-Impedance: IDDQ (Quad mode and Dual mode) = CL X VDDQ x fs x N
2000
where fs = WCLK = RCLK frequency (in MHz). CL = capacitance load (pF), N= Number of outputs switching.
6. Total Power consumed: PT = [(VCC x ICC) + (VDDQ x IDDQ)].
7. Maximum value tested wtih RCLK = WCLK = 20MHz at 85°C. Maximum value may differ depending on VCC and temperature.
8. WENO-3 = REN0-3 = LOW, WCS0-3 = RCS0-3 = LOW, PD = HIGH.
9. WENO,2 = RENO,2 = LOW, WCS0,2 = RCS0,2 = LOW, PD = HIGH.
10. WENO-3 = RENO-3 = HIGH, WCS0-3 = RCS0-3 = HIGH, PD = HIGH.
11. WENO,2 = RENO,2 = HIGH, WCS0,2 = RCS0,2 = HIGH, PD = HIGH.
12. WENO-3 = RENO-3 = HIGH, WCS0-3 = RCS0-3 = HIGH, PD = LOW.
13. WENO,2 = RENO,2 = HIGH, WCS0,2 = RCS0,2 = HIGH, PD = LOW.
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32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2 TEMPERATURERANGES

ACELECTRICALCHARACTERISTICS"
(Commercial: Vcc=2.5V £ 0.15V, TA= 0°C to +70°C;Industrial: Vcc=2.5V £ 0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

Commerical Com'l & Ind'l

IDT72T54242L5 IDT72T54242L6-7

IDT72T54252L5 IDT72T54252L6-7

IDT72T54262L5 IDT72T54262L6-7
Symbol Parameter Min. Max. Min. Max. Unit
fs1 Clock Cycle Frequency (WCLK & RCLK) SDR — 200 — 150 MHz
fs2 Clock Cycle Frequency (WCLK & RCLK) DDR — 100 — 75 MHz
A Data Access Time 0.6 3.6 0.6 3.8 ns
tCLK1 Clock Cycle Time SDR 5 — 6.7 — ns
tCLK2 Clock Cycle Time DDR 10 — 13 — ns
tCLKH1 Clock High Time SDR 2.3 — 2.8 — ns
tCLKH2 Clock High Time DDR 4.5 — 6.0 — ns
tOLKL1 Clock Low Time SDR 2.3 — 2.8 — ns
toLKL2 Clock Low Time DDR 4.5 — 6.0 — ns
tps Data Setup Time 1.5 — 2.0 — ns
tDH Data Hold Time 0.5 — 0.5 — ns
tENS Enable Setup Time 1.5 — 2.0 — ns
{ENH Enable Hold Time 0.5 - 0.5 — ns
fc Clock Cycle Frequency (SCLK) — 10 — 10 MHz
tAsO Serial Output Data Access Time — 20 — 20 ns
tSCLK Serial Clock Cycle 100 — 100 — ns
tSCKH Serial Clock High 45 — 45 — ns
tSCKL Serial Clock Low 45 — 45 — ns
tsDs Serial Data In Setup 15 — 15 — ns
tSDH Serial Data In Hold 5 — 5 — ns
tSENS Serial Enable Setup 5 — 5 — ns
tSENH Serial Enable Hold 5 — 5 — ns
tRs® Reset Pulse Width 200 — 200 — ns
tRSS Reset Setup Time 15 — 15 — ns
tRSR Reset Recovery Time 10 — 10 — ns
tRSF Reset to Flag and Output Time — 12 — 15 ns
to.z (OE - Qn) | Output Enable to Output in Low-Impedance 0.6 3.6 0.8 3.8 ns
toHz Output Enable to Output in High-Impedance 0.6 3.6 0.8 3.8 ns
toE Output Enable to Data Output Valid 0.6 3.6 0.8 3.8 ns
tRCSLZ RCLK to Active from High-Impedance — 3.6 — 3.8 ns
tRCSHZ RCLK to High-Impedance — 3.6 — 3.8 ns
tPDLZ Power Down to Output Low-Impedance — 19.4 — 19.6 ns
tPDHZ Power Down to Output High-Impedance — 13.5 — 13.7 ns
tPDL Power Down LOW — 19.4 — 19.6 ns
tPDH Power Down HIGH 1 — 1 — us
tWFF Write Clock to FF or IR — 3.6 — 3.8 ns
tREF Read Clock to EF or OR — 3.6 — 3.8 ns
tPAFS Write Clock to Synchronous Programmable Almost-Full Flag — 3.6 — 3.8 ns
tPAES Read Clock to Synchronous Programmable Almost-Empty Flag — 3.6 — 3.8 ns
tPAFA Write Clock to Asynchronous Programmable Almost-Full Flag — 10 — 12 ns
tPAEA Read Clock to Asynchronous Programmable Almost-Empty Flag — 10 — 12 ns
tERCLK RCLK to Echo RCLK Output — 4.0 — 4.3 ns
tCLKEN RCLK to Echo REN Output — 3.6 — 3.8 ns
tSKEW1 SKEW time between RCLK and WCLK for EF/OR and FF/IR for SDR inputs and outputs 4 — 5 — ns
tSKEW2 SKEW time between RCLK and WCLK for EF/OR and FF/IR in for DDR inputs and outputs 5 — 6 — ns
tSKEW3 SKEW time between RCLK and WCLK for PAE and PAF 5 — 6 — ns

NOTES:

1. With exception to clock cycle frequency, these parameters apply to both DDR and SDR modes of operation.

2. All AC timings apply to both IDT Standard mode and FWFT mode in both Quad and Dual mode.

3. Pulse width less than the minimum value is not allowed.

4. Values guaranteed by design, not currently tested.

5. Industrial temperature range product for the 6-7ns speed grade is available as a standard device. All other speed grades available by special order.
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HSTL AC TEST LOADS
1.5VAC TEST CONDITIONS
VDDQ/2
InputPulse Levels 0.25t01.25V
Input Rise/Fall Times 0.4ns
Input Timing Reference Levels 0.75V /O ©
Output Reference Levels 0.75V 10pF
NOTES: = = =
1. Vobpa = 1.5V. 6158 drwo4
2. VREF = 0.75V. .
Figure 2a. AC Test Load
EXTENDED HSTL
1.8V AC TEST CONDITIONS
Input Pulse Levels 0.4t01.4V 6 T+
Input Rise/Fall Times 0.4ns 5 -+
Input Timing Reference Levels 0.9v m
OutputReference Levels 0.9V c 47
® 3+
Q
[alre) 1
NOTES: (&} lz‘ 2
1. Voba = 1.8V. <~ 1+
2. VREF = 0.9V.
—t— — f
20 30 50 80 100 200
Capacitance (pF)
6158 drw04a
LVTTL
2.5V AC TEST CONDITIONS Figure 2b. Lumped Capacitive Load, Typical Derating
Input Pulse Levels GND to 2.5V
Input Rise/Fall Times ns
Input Timing Reference Levels 1.25V
OutputReference Levels 1.25V
NOTE:

1. For LVTTL, VCC = Vbbpa = 2.5V.
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OUTPUT ENABLE & DISABLE TIMING
Output Output
Enable Disable
VIH
OE
"""""""""" VIL
tOE & toLz » toHZ —>
Single Output
Normally — Vcc/2 ' 100mV Ve Vce/2
LOW - ~ 7
100mV T ————————————— VoL
Single Output 100mv. | AEs iﬁ """""" VOH
Normally  y/cc/0 h— N f 100mV
HIGH T Vce/2
—— {OE —»|
lt-toLz oHz
Output Bus Vcc/2 < Current data in output register vee/2

NOTES:
1. @ is HIGH.
2. RCS is LOW. 6158 drw05

READ CHIP SELECT ENABLE & DISABLE TIMING

BCS e— tENH—/»l{ VIH
O e it VIL
«+— tENS —»
RCLK 7/
+— tRCSLZ—™ -+— tRCSHZ—»
Single Output Vce
Normally Vee Y 100mv v 2
2 Vs -
Low 1oomv ¥ — F-mmm VoL
Single Output toomv | /_¢ ————————————— VOH
Normally YcC ~— toomv NG Ve
HIGH 2 t o
l«— tRCSLZ —»
v Ltou» toHz Voo
Output Bus % ‘ < Current data in output register o
6158 drw06
NOTES:
1. REN is HIGH.
2. OE is LOW.
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FUNCTIONAL DESCRIPTION

MASTER RESET & DEVICE CONFIGURATION

During Master Reset the device configuration and settings are determined,
thisincludesthe following:

1. Quad or Dual mode

2. IDT Standard or First Word Fall Through (FWFT) flag timing mode

3. Single or Double Data Rates on both the Write and Read ports

4. Programmable flag mode, synchronous or asynchronous timing

5. Write and Read Port Bus Widths, x10 or x20 (in Dual mode only)

6. Default Offsets forthe programmable flags, 7, 63, 127, or 1023

7. LVTTL or HSTL I/O selection

The state ofthe configuration inputs during master reset will determine which
ofthe above modes are selected. Amasterresetcomprises of pulsingthe MRS
inputpin from high to low for a period of time (tRs) with the configurationinputs
heldintheirrespective states. Table 1 summarizes the configuration modes
available during master reset. They are described as follows:

Quad or Dual mode. This mode is selected using the MD input. If during
master reset, MDis HIGH then Quad mode is selected, if MD is LOW then Dual
mode is selected. In Quad mode fourindependent FIFOs are available, while
in Dual mode two independent FIFOs are available.

IDT Standard or FWFT mode. The two available flag timing modes are
selectedusingthe FWFT/Slinput. If FWFT/Slis LOW duringmaster resetthen
IDT Standard mode is selected, ifitis high then FWFT mode is selected. The
timingmodes are described laterin this section.

Single Data Rate (SDR) or Double Data Rate (DDR). The input/output
dataratesare portselectable. Thisis a versatile feature that allows the userto
selecteither SDR or DDR onthe write ports and/or read ports of all FIFOs using
the WDDRand RDDRinputs. If WDDRis LOW duringmaster resetthenthe write
ports of all FIFOs will functionin SDR mode; ifitis high then the write ports will
be DDRmode. IfRDDRis LOW during master reset then the read ports of all

TABLE 1 — DEVICE CONFIGURATION

TEMPERATURERANGES

FIFOs will functionin SDR mode; ifitis high then the read port willbe DDR mode.
Thisfeature is describedinthe Signal Descriptions section.

Programmable Almost Empty/Full Flags. These flags can operate in
either synchronous or asynchronous timing mode. If the programmable flag
input, PFMis HIGH during master resetthen all programmable flags will operate
in a synchronous manner, meaning the PAE flags are double buffered and
updated based on the rising edge ofits respective read clocks. The PAF flags
arealsodouble buffered and updated based onthe rising edge of its respective
write clocks. If it is LOW then all programmable flags will operate in an
asynchronous manner, meaning the PAE and PAF flags are notdouble buffered
andwill update throughthe internal counter afteranominal delay. Thisfeature
isdescribed inthe Signal Descriptions section.

Selectable Bus Width. In Dual mode, the bus width can be selected on
the read and write ports usingthe IW and OWinputs. If W is LOW then the write
ports willbe 10 bits wide, if IW is HIGH then the write ports will be 20 bits wide.
[fOWisLOWthentheread ports willbe 10bits wide, if OWis HIGH thenthe read
ports will be 20 bits wide. Note in Quad mode the inputs and outputs are always
10bits wide regardless of the state of these pins. This featureis describedin the
Signal Descriptions section.

Programmable Flag Offset Values. These offset values can be user
programmed or they can be set to one of four default values during a master
reset. Fordefault programming, the state ofthe FSEL[1:0]inputs during master
resetwilldetermine the value. Table 2, Default Programmable offsets lists the
fouroffsetvalues and howtoselectthem. For programming the offsetvaluesto
aspecificnumber, use the serial programming signals (SCLK, SWEN, SREN,
FWFT/SI)toloadthe value intothe offsetregister. Youmay also use the JTAG
portonthis device toloadthe offset value. Keep inmindthat you mustdisable
the serial programming signals if you planto use the JTAG portforloading the
offset values. To disable the serial programming signals, tie SCLK, SWEN,
SREN, and FWFT/SlIto Vcc. Athorough explanation of the serial and JTAG
programmingofthe flag offsetvaluesis providedinthe "Serial Write and Reading
of Offset Registers”section.

I/0 Level Selection. The [/Os canbe selected foreither2.5V LVTTL levels
or1.5VHSTL/1.8VeHSTL levels. The state of the IOSEL input will determine

which /0 level will be selected. IfIOSEL is HIGH then the applicable I/Os will
PINS VALUES CONFIGURATION be 1.5VHSTLor 1.8V eHSTL, depending onthe voltage level applied to VDDQ
MD 0 |Dualmode and VREeF. ForHSTL, VDDQand VRer=1.5V andforeHSTL VDDQand VREF
1 [Quadmode - 1.8V. IflOSELisLOW thenthe applicable /Os will be 2.5V LVTTL. As noted
FWFT/SI 0 |IDTStandardmode inthe Pin Description section, IOSELisaCMOS inputand mustbe tiedtoeither
L FWFTmode Ve or GND for proper operation.
WDDR 0 Single Data Rate write port
1 Double Data Rate write port
RDDR 0 Single Data Rate read port
1 | DoubleDataRatereadpor TABLE 2 — DEFAULT PROGRAMMABLE
PFM 0 Asynchronous operation of PAE and PAF outputs FLAG OFFSETS
1 Synchronous operation of PAE and PAF outputs IDT72T54242
W 0 Write portis 10 bits wide IDT72T54252
1 Write port is 20 bits wide in dual mode, 10 bits wider IDT72T54262
inDualmode
ow 0 |Readportis 10bits wide FSEL1 FSELO Offsets n,m
1 Read port s 20 bits wide in dual mode, 10 bits wider 0 0 7
inDualmode 0 1 63
FSEL[1:0] 00 Programmable flag registers offsetvalue =7 1 0 127
01 Programmable flag registers offset value =63 1 1 1023
10 Programmable flag registers offsetvalue =127
11 Programmable flag registers offsetvalue = 1023 NOTES:
IOSEL 0 All applicable 1/0s (except CMOS) are LVTTL 1. In default pro_gramming, the offset value selected appllies to all intgrnal FIFOs.
1 All abplicable /0s (excent CMOS) are HSTL/eHSTL 2. Tol program different oﬁﬂvalules for each FIFO, serial programming must be used.
pp ( P ) 3. nis the offset value for PAE, m is the offset value for PAF.
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SERIAL WRITING AND READING OF OFFSET REGISTERS

The offset registers can be loaded with a default value orthey can be user
programmed with a specific value. One of four default values are loaded based
onthe state ofthe FSEL[1:0]inputs. The flag offset values canbe programmed
either through the dedicated serial programming port or the JTAG port. The
dedicated serial port can be used to load or read the contents of the offset
registers. The offset registers are programmed and read sequentially through
aseries of shiftregisters. Each bitin the serialinput will shift through the offset
registers and program each FIFOs offsetregisters.

The serial read and write operations are performed by the dedicated SCLK,
FWFT/SI,SWEN, SREN and SDO pins. The total number of bits required per
device are listed in Figure 3, Programmable Flag Offset Programming
Methods. These bits accountforall four PAE/PAF offset registersin the device.
Towritetothe offsetregisters, setthe serial write enable signal active (LOW),
andoneachrisingedge of SCLK one bitfromthe FWFT/SI pinis serially shifted
intothe flag offset register chain. Once the complete number of bits has been
programmedintoallfourregisters, the programming sequence is complete. The
programming sequenceislistedin Figure 3. Toread the values from the offset
registers, setthe serial read enable active (LOW). Then on eachrising edge
of SCLK, one bitis shifted out to the serial data output. The serial read enable
mustbe keptLOWthroughoutthe entire read operation. Tostop reading the offset
register, disable the serialread enable (HIGH). Thereisasetup timeforreading

TEMPERATURERANGES

the offsetregisters, asthe offset register data foreach FIFOis temporarily stored
inascan chain. When data hasbeen completely read out of the offset registers,
any additional read operations to the offset register will resultin zeros as the
outputdata.

Readingandwriting the offset registers can also be accomplished using the
JTAGport. Towritetothe offsetregisters using JTAG, settheinstructional register
tothe offsetwrite command (Hex Value =0x0008). The JTAG portwill load data
into each of the offset registers ina similarfashion as the serial programming
describedabove. Toreadthe valuesfromthe offsetregisters, settheinstructional
registertothe offsetread command (Hex Value =0x0007). The TDO of the JTAG
port will output data in a similar fashion as the serial programming described
above.

The number of bits required toload the offset registersisdependent on the
size ofthe device selected andthe width ofthe /Os selected. Eachoffsetregister
requires 15 bits, 16 bits or 17 bits forthe IDT72T54242/72T54252/72T54262
devices respectively. So a total of 120 bits, 128 bits or 136 bits will need to be
loadedintoeach offsetregisterchainforthe IDT72T54242/72T54252/72T54262
devicesrespectively. If Dualmode s selected, only two of the four offset register
will need to be programmed (PAE/PAF2, PAE/PAFO0). Therefore, the total
number of bits required will be half of its Quad mode operation. See Figure 4,
Offset Register Serial Bit Sequenceforamapping ofthe serial bits to each offset
registers.

JTAG Programming | Serial Programming | IDT Part Number | Quad Mode | Dual Mode®” | Dual Mode
Instruction Code (IW/OW = x10) | (IW/OW = x20)
SWEN SREN
0008 (Hex) 0 1 IDT72T54242 120 60 56
IDT72T54252 128 64 60
IDT72T54262 136 68 64
0007 (Hex) 1 0 IDT72T54242 120 60 56
IDT72T54252 128 64 60
IDT72T54262 136 68 64

PROGRAMMING INSTRUCTIONS:

JTAG Programming
1. Load JTAG Instruction code in "JTAG Timing Specifications" section.

6158 drw07

2. Use rising edge of TCK to clock in the required bits from the TD2 input or to clock out from the TDO output pin.

Serial Programming
1. Set SWEN and SREN as shown above.

2. If reading, SREN LOW will clock data out of the SDO pin on every rising TCK edge. If writing, SWEN LOW will clock in data from the FWFT/SI pin.

NOTES:

1. The programming methods apply to both IDT Standard mode and FWFT mode.
2. The number of bits indicated are for all four PAE/PAF offset registers.

3. SWEN = 0, and SREN = 0 simultaneously are not allowed.

4. In Dual mode (IW/OW = x10), the total number of bits required will be half since only two FIFOs are active.

5. Parallel programming is not available.

Figure 3. Programmable Flag Offset Programming Methods
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TIMING MODES: IDT STANDARD vs FIRST WORD FALL THROUGH
(FWFT) MODE

The IDT72T54242/72T54252/72T54262 supporttwo differenttimingmodes
of operation: IDT Standard mode and First Word Fall Through (FWFT) mode.
The selection of which mode will be usedis determined during master reset, by
the state ofthe FWFTinput.

During masterreset, ifthe FWFT pinis LOW, then IDT Standard mode will
beselected. Thismode uses the Empty Flag (EF) toindicate whetherornotthere
are any words presentin the FIFO. It also uses the Full Flag (FF) to indicate
whetherornotthe FIFO has any free space forwriting. InIDT Standard mode,
every word read fromthe FIFO, including the first, mustbe requested using the
Read Enable (REN), Read Chip Select (RCS), and RCLK.

If the FWFT pin is HIGH during master reset, then FWFT mode will be
selected. This mode uses Output Ready (OR) toindicate whether or notthere
isvalid data atthe data outputs. Italso uses Input Ready (IR) toindicate whether
ornotthe FIFO has any free space forwriting. Inthe FWFT mode, the firstword
written to an empty FIFO goes directly to output bus after three RCLK rising
edges. ApplyingREN=LOW is notnecessary, although havingRCS = 0 atthe
previous rising RCLK is necessary to keep the output from being in high-
impedance. However, subsequent words must be accessed using Read
Enable (REN), Read Chip Select (RCS), and RCLK. Various signals in both
inputs and outputs operate differently dependingonwhich timingmodeisin effect.
The timing mode selected affects allinternal FIFOs and are not programmed
individually.

IDT STANDARD MODE

Inthis mode, the status flags FF, PAF, PAE, and EF operate inthe manner
outlinedin Table 3, Status Flags for IDT Standard Mode. To write data into the
FIFO, Write Enable (WEN), and Write Chip Select (WCS) mustbe LOW. Data
presented to the DATA IN lines will be clocked into the FIFO on subsequent
transitions of the Write Clock (WCLK). After the first write is performed, the Empty
Flag (EF) will go HIGH. Subsequentwrites will continue tofill up the FIFO. The
Programmable Almost-Empty flag (PAE) will go HIGH aftern + 1 words have
been loaded into the FIFO, where "n" is the empty offset value. The default

TEMPERATURERANGES

settings for these values are listed in Table 2. This parameter is also user
programmable as describedinthe Serial Writingand Reading of Offset Registers
section.

Continuingto write datainto the FIFO without performing read operations will
cause the Programmable Aimost-Fullflag (PAF) to go LOW. Again, ifno reads
areperformed, the PAF willgoLOW after (32,768-m) writes for the IDT72T54242,
(65,536-m) writes for the IDT72T54252, and (131,072-m) writes for the
IDT72T54262. Inx20 dual mode, PAF will go LOW after (16,384-m) writes for
the IDT72T54242, (32,768-m) writes for the IDT72T754252, and (65,536-m)
writes forthe IDT72T54262. The offset “m”is the full offset value. The default
setting for these values are listed in Table 3, Status Flags for IDT Standard
Mode. This parameteris also user programmable. See the section on Serial
Writingand Reading of Offset Registers for details.

Whenthe FIFQisfull, the Full Flag (FF) willgo LOW, inhibiting further write
operations. If noreads are performedafterareset, FF willgo LOW after D writes
tothe FIFO, where D =32,768 writes forthe IDT72T54242, 65,536 writes for
the IDT72T54252, and 131,072 writes forthe IDT72T54262. Inx20 dual mode,
FF willgo LOW after 16,384 writes forthe IDT72T54242, 32,768 writes for the
IDT72754252, and 65,536 writes for the IDT72T754262.

Ifthe FIFQisfull, the first read operation will cause FF to go HIGH. Subsequent
read operations will cause PAF to go HIGH at the conditions describedin Table
3, Status Flags forIDT Standard Mode. If further read operations occur without
write operations, PAE will go LOW when there are nwordsin the FIFO, where
nisthe empty offsetvalue. Continuing read operations will cause the FIFO to
become empty. When the last word has been read from the FIFO, the EF will
go LOW inhibiting further read operations. REN is ignored when the FIFQ is
empty, butRCS will continue to determine whether or notthe outputis in high-
impedance.

When configuredin IDT Standard mode, the EF and FF outputs are double
register-buffered outputs. IDT Standard mode is available when the device is
configured in either Single Data Rate or Double Data Rate mode. Relevant
timing diagrams for IDT Standard mode can be foundin Figure 10,11, 12,13,
14,15, 16, 17, 18 and 23.

IDT72T54242 | IDT72T54252 |IDT72T54262 |IDT72T54242 IDT72T54242 | IDT72T54252 |IDT72T54262 | Offset
Quad mode Quad mode Quad mode Dual mode Dual mode Dual mode Dual mode Register
IW/OW = x20 IW/OW =x10 | IW/OW =x10 | IW/OW = x10
or or
IDT72T54252 |IDT72T54262
IW/OW = x20 | IW/OW = x20
1-15 1-16 1-17 — — — — pAE3"
16-30 17-32 18- 34 — — _ _ pAF3!"
Serial Bits 31-45 33-48 35-51 1-14 1-15 1-16 1-17 PAE2
46 - 60 49 - 64 52 -68 15-28 16 - 30 17-32 18- 34 PAF2
61-75 65 - 80 69 - 85 — _ _ _ PAET"
;
76 - 90 81-96 86 - 102 — — — — pAF1"
91-105 97 - 112 103 - 119 29 - 42 31-45 33-48 35-51 PAEO
106 - 120 113-128 120 - 136 43 -56 46 - 60 49 - 64 52 - 68 PAFO
NOTES 6158 drw08

1. These registers are not used in Dual mode. They are not programmed or read in the serial chain.

2. In all modes, the higher numbered bit is the MSB. For example, in the IDT72T54242 in Quad mode, the first bit is the LSB for PAE3.

19

Figure 4. Offset Registers Serial Bit Sequence

FEBRUARY 11,2009




IDT72T54242/72T54252/72T54262 2.5V QUAD/DUAL TeraSync™ DDR/SDR FIFO

32K x 10 x 4/16K x 20 x 2, 64K x 10 x 4/32K x 20 x 2 and 128K x 10 x 4/64K x 20 x 2

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

FIRST WORD FALL THROUGH MODE (FWFT)

Inthis mode, the status flags OR, IR, PAE, and PAF operate in the manner
outlinedin Table 4, Status Flags for FWFT Mode. Towrite dataintotothe FIFO,
WEN, and WCS must be LOW. Data presented to the DATA IN lines will be
clockedintothe FIFO on subsequenttransitions of WCLK. After the first write is
performed, the Output Ready (OR) flag will go LOW. Subsequent writes will
continuetofillupthe FIFO. PAE will go HIGH aftern+2 words have beenloaded
intothe FIFO, where nis the empty offset value. The default setting forthese
values are listed in Table 4, Status Flags for FWFT Mode. This parameter is
alsouserprogrammable asdescribedin the Serial Writingand Reading of Offset
Registers section.

Continuingto write data into the FIFO without performing read operations will
cause the Programmable Aimost-Fullflag (PAF) to go LOW. Again, ifno reads
areperformed, the PAF willgo LOW after (32,769-m) writes for the IDT72T54242,
(65,537-m) writes for the IDT72T54252, and (131,073-m) writes for the
IDT72754262. Inx20 dual mode, PAF will go LOW after (16,385-m) writes for
the IDT72T54242, (32,769-m) writes for the IDT72T54252, and (65,537-m)
writes forthe IDT72T54262. The offset “m”is the full offset value. The default
settingforthese values are listedin Table 4, Status Flags for FWFT Mode. This
parameter is also user programmable. See the section on serial writing and
reading of offset registers for details.

Whenthe FIFQisfull, the Input Ready (IR) willgo LOW, inhibiting furtherwrite
operations. Ifnoreads are performedafter areset, IR will go LOW after D writes
tothe FIFO, where D =32,769 writes forthe IDT72T54242, 65,537 writes for
the IDT72T54252, and 131,073 writes forthe IDT72T54262. Inx20 dual mode,
FF willgo LOW after 16,385 writes for the IDT72T54242, 32,769 writes forthe
IDT72T54252, and 65,537 writes for the IDT72T54262.

Ifthe FIFQistull, the first read operation will cause IR to go HIGH. Subsequent
read operations will cause PAF to go HIGH at the conditions describedin Table
4, Status Flags for FWFT Mode. Iffurther read operations occur without write
operations, PAE will go LOW when there are n words in the FIFO, where nis
the empty offset value. Continuing read operations will cause the FIFO to
become empty. When the lastword has been read from the FIFO, the OR will
go HIGH inhibiting further read operations. REN is ignored when the FIFQ is
empty, butRCS will continue to determine whether or notthe outputis in high-
impedance.

When configuredin FWFT mode, the OR flag outputis triple register-buffered
andthe IR flag outputis double register-buffered. Relevant timing diagrams for
FWFT mode can be found in Figure 19, 20, 21, 22 and 24.

TABLE 3 — STATUS FLAGS FOR IDT STANDARD MODE

IDT72T54242 IDT72T54242 IDT72T54252 IDT72T54262
Dual mode Quad mode or Dual mode | Quad mode or Dual mode | Quad mode or Dual mode
IW/OW = x20 IW/OW = x10 IW/OW = x10 IW/OW = x10
or or
IDT72T54252 IDT72T54262
Number of Dual mode IW/OW = x20 | Dual mode IW/OW = x20 e |eae |PRE| BF
Words in
FIFO 0 0 0 0 Hi#H|lL]|L
1ton 1ton 1ton 1ton H L H
16,384 - (m) to 16,383 32,768 - (m) to 32,767 65,536 - (M) to 65,535 131,072 - (m) to 131,071 H L H | H
16,384 32,768 65,536 131,072 L L H H
NOTE:
1. See Table 2 for values for n, m. Values n,m may be different for each FIFO.
IDT72T54242 IDT72T54242 IDT72T54252 IDT72T54262
Dual mode Quad mode or Dual mode | Quad mode or Dual mode | Quad mode or Dual mode
IW/OW = x20 IW/OW = x10 IW/OW = x10 IW/OW = x10
or or
IDT72T54252 IDT72T54262
Number of Dual mode IW/OW = x20 | Dual mode IW/OW = x20 w |pae |PaE| R
Words in o
FIFO 0 0 0 0 L L | H
1ton+1 1ton+1 1ton+1 1ton+1 L H L L
16,385 - (m) to 16,384 32,769 - (m) to 32,768 65,537 - (m) to 65,536 131,073 - (m) to 131,072 L L H L
16,385 32,769 65,537 131,073 H L H L
NOTE 6158 drw09

1. See Table 2 for values for n, m. Values n,m may be different for each FIFO.
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SELECTABLE MODES

This deviceis capable of operatingintwo differentmodes: Quadmode or Dual
mode. Inthe Quad mode there are fourindependent FIFOs available, with the
inputand output bus widths set to 10 bits wide for each FIFO. A total of eight
independent clock inputs are available-four RCLKs and four WCLKs. Each
FIFOhasindependent read and write controls, outputenable controls, as well
outputs ERCLK and ERENoreachindividual FIFO toaid high-speed operation
where synchronizing datais critical.

Inthe Dualmode there are twoindependent FIFOs available, with the input
and outputbus widths each selectable between x10 or x20. Bus-matchingis
available inthis mode, allowing for more flexibility. A total of fourindependent
clock inputs are available, two RCLKs and two WCLKs. Each FIFO has
independent read and write controls— output enable controls, as well as
outputs ERCLK and ERENforeachiindividual FIFO toaid high-speed operation
where synchronizing datais critical.

HSTL/LVTTL I/O

The inputs and outputs of this device can be configured for either LVTTL or
HSTL/eHSTL operation. Ifthe IOSEL pinis HIGH during master reset, thenall
applicable LVTTL or HSTL signals will be configured for HSTL/eHSTL
operating voltage levels. To select between HSTL or eHSTL VREF must be
drivento 1.5V or 1.8V respectively. Typically alogic HIGH in HSTL would be
VREF + 0.2V and a logic LOW would be VREF - 0.2V.

Ifthe IOSEL pinis LOW during master reset, then all applicable LVTTL or
HSTL signals will be configured for LVTTL operating voltage levels. In this
configuration VREF must be setto GND. Table 5illustrates which pins are and

arenotassociated with this feature. Note that all “Static Pins” mustbe tied toVce
orGND. These pinsare LVTTL only and are purely device configuration pins.
Note the IOSEL pin should be tied HIGH or LOW and cannot toggle before and
aftermasterreset.

BUS MATCHING

In the Dual mode operation, the write and read port have bus-matching
capability such thatthe inputand output busses can each be either 10 bits or
20bitswide. The bus width of both the inputand output portis determined during
masterresetusingtheinput (IW) andoutput (OW) widths setup pins. The selected
portwidth s appliedto both FIFO ports, such thatboth FIFOs will be configured
foreitherx10 orx20 bus widths. When writing or reading data froma FIFO the
number of memory locations available to be read will depend on the bus width
selected and the density of the device.

Ifthe write/read ports are 10 bits wide, this provides the userwitha FIFO depth
of 32,768 x 10 for the IDT72T54242, 65,536 x 10 for the IDT72T54252, or
131,072x10forthe IDT72T54262. If the write/read ports are 20 bits wide, this
provides the user with a FIFO depth of 16,384 x 20 for the IDT72T54242,
32,768 x 20 forthe IDT72T54252, or 65,536 x 20 for the IDT72T54262. The
FIFO depths willalways have afixed density of 327,680 bits forthe IDT72T54242,
655,360 bits for the IDT72T54252 and 1,310,072 bits for the IDT72T54262
regardless of bus-width configuration onthe write/read port. Whenthe device
isoperatingin double data rate, the wordistwice aslarge asin single data rate
since one word consists of both the rising and falling edge of clock. Therefore
inDDR, the FIFO depths will be half of whatitis mentioned above. Forinstance,
ifthe write/read portis 10 bits wide, the depth of each FIFO is 16,384 x 10 for
the IDT72T54242, 32,768 x 10 for the IDT72T54252, or 65,536 x 10 for the
IDT72T54262. See Figure 5, Bus-Matchingin Dual modefor more information.

TABLE 5—1/0 VOLTAGE LEVEL ASSOCIATIONS

LVTTL/HSTL/eHSTL SELECT STATIC CMOS SIGNALS
Write Port Read Port JTAG Signal Pins Serial Clock Port Static Pins

D[39:0] Q[39:0] TCK FSEL[1:0] SCLK IOSEL
WCLK0/1/2/3 RCLKO0/1/2/3 TRST PD SREN w
WEN0/1/2/3 REN0/1/2/3 ™S MRS SWEN ow
WCS0/1/2/3 RCS0/1/2/3 DI PRS0/1/2/3 FWFT/SI MD
FF/IR0/1/2/3 EF/OR0/1/2/3 TDO FWFT/SI SDO PFM
PAF0/1/2/3 OE0/1/2/3 RDDR

PAE0/1/2/3 WDDR

ERCLKO0/1/2/3

EREN0/1/2/3

NOTE:

1. In Dual mode, not all available signals will be used. Signals with a designation of 1 and 3 are not used.
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D39-D30 D29-D20 D19-D10 D9-DO

D C B A Write to
FIFO 0 and FIFO 2

FIFO 2 FIFO 2 FIFO 0 FIFO O
INPUT PORT BUS-WIDTH x20 D39-D30 D29-D20 D19-D10 D9-DO
OUTPUT PORT BUS-WIDTH x20 D c B A Read from
FIFO 0 and FIFO 2
Iw | ow FIFO 2 FIFO 2 FIFO 0 FIFO 0
H | H (a) x20 INPUT to x20 OUTPUT
INPUT PORT BUS-WIDTH x20 D39-D30 D29-D20 D19-D10 D9-D0O
OUTPUT PORT BUS-WIDTH x10 c A 1st Read from
w | ow FIFO 0 and FIFO 2
H L FIFO 2 FIFO 2 FIFO 0 FIFO 0
D39-D30 D29-D20 D19-D10 D9-DO
D B 2nd Read from
FIFO 0 and FIFO 2
FIFO 2 FIFO 2 FIFO 0 FIFO 0
(b) x20 INPUT to x10 OUTPUT
D39-D30 D29-D20 D19-D10 D9-DO
B A 1st Write to
FIFO 0 and FIFO 2
FIFO 2 FIFO 2 FIFO O FIFO O
D39-D30 D29-D20 D19-D10 D9-DO
D c 2nd Write to
FIFO 0 and FIFO 2
FIFO 2 FIFO 2 FIFO 0 FIFO 0
INPUT PORT BUS-WIDTH x10 D39-D30 D29-D20 D19-D10 D9-DO
OUTPUT PORT BUS-WIDTH x10 B A 1st Read from
L L FIFO 2 FIFO 2 FIFO 0 FIFO 0
D39-D30 D29-D20 D19-D10 D9-D0O
D c 2nd Read from
FIFO 0 and FIFO 2
FIFO 2 FIFO 2 FIFO 0 FIFO 0
(c) x10 INPUT to x10 OUTPUT
INPUT PORT BUS-WIDTH x10 D39-D30 D29-D20 D19-D10 D9-D0O

OUTPUT PORT BUS-WIDTH x20 D B c A Read from

FIFO 0 and FIFO 2

W | OW
L H

FIFO 2 FIFO 2 FIFO 0 FIFO O
(d) x10 INPUT to x20 OUTPUT

6158 drw10

Figure 5. Bus-Matching in Dual mode
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SIGNAL DESCRIPTIONS

INPUTS:
DATA INPUT BUS (D[39:0])

The datainputbusses are 10bits wide in Quad mode and 20 or 10-bits wide
in Dual mode. In Quad mode, D[9:0] are data inputs for FIFOO, D[19:10] are
forFIFO1,D[29:20] are for FIFO2, and D[39:30] are for FIFO3. In Dual mode,
D[19:0]are datainputs for FIFO0 and D[39:20] are for FIFO2 for the 20-hit wide
data bus. D[9:0] are data inputs for FIFO0 and D[29:20] are data inputs for
FIFO2 for the 10-bit wide data bus.

MASTER RESET (MRS)

Thereisasingle masterresetavailable forallinternal FIFOs in this device.
Amasterresetisinitiated wheneverthe MRS inputistakentoa LOW state. This
operationsetsthe internal read and write pointers of all FIFOs to the firstlocation
inmemory. The programmable almostempty flag willgo LOW and the almost
full flags will go HIGH.

If FWFT/SI signalis LOW during master reset then IDT Standard mode is
selected. This mode utilizes the empty and full status flags from the EF/OR and
FF/IR dual-purpose pin. During master reset, all empty flags will be setto LOW
and all full flags will be setto HIGH.

If FWFT/SI signal is HIGH during master reset, then the First Word Fall
Through modeis selected. This mode utilizes theinput read and output ready
status flags from the EF/OR and FF/IR dual-purpose pin. During master reset,
allinput ready flags will be setto LOW and all output ready flags will be set to
HIGH.

Alldevice configuration pins suchas MD, OW, IW, WDDR, RDDR, IOSEL,
PFM, FSEL[1:0]and FWFT/SIneedto be defined before the masterresetcycle.
Duringamasterresetthe outputregistersareinitializedtoall zeros. Ifthe output
enables are LOW during master reset, then the output bus willbe LOW. Ifthe
output enable(s) are HIGH during master reset, then the output bus willbe in
high-impedance. RCS has noaffecton the data outputs during master reset. If
the outputwidth OWis configuredtox10in Dualmode, then the unused outputs
Q[19:10] and Q[39:30] will be in high-impedance. A master reset is required
afterpower up before awrite operationto any FIFO cantake place. Master reset
is an asynchronous signal and thus the read and write clocks can be free-
running or idle during master reset. See Figure 10, Master Reset Timing, for
the associatedtimingdiagram.

PARTIAL RESET (PRS0/1/2/3)

Apartialresetis ameans by which the usercanresetboth the read and write
pointers of eachindividual FIFOinside the device withoutchangingthe FIFO's
configuration. There are four dedicated partial reset signals (twoin Dualmode)
thateach correspondtoanindividual FIFO. There are norestrictionsastowhen
partial reset can be performedin either operating modes.

During partial reset, the internal read and write pointers are set to the first
location in memory, PAE goes LOW and PAF goes HIGH. Whichevertiming
mode was active atthe time of Partial Reset will remain active after Partial Reset.
IfIDT 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
goLOW.

Following Partial Reset, all values held in the offset registers remain
unchanged. The output registers are initialized to all zeros. All other
configurations set up during master reset remain unchanged. PRS is an
asynchronous signal. See Figure 11, Partial Reset Timing, forthe associated
timing diagram.

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

Thisisadual purpose pin. Duringmaster reset, the state ofthe FWFT/Slinput
determines whetherthe device will operate in IDT Standard mode or First Word
Fall Through (FWFT) mode.

[fFWFT/Slis LOW before the falling edge of masterreset, then IDT Standard
mode will be selected. This mode uses the Empty Flag (EF) toindicate whether
ornotthere are any words presentinthe FIFOs’ memory. Italso uses the Full
Flag (FF)toindicate whether or notthe FIFOs’ memory has any free space for
writing. InIDT Standard mode, every word read fromthe FIFOs, including the
first, mustbe requested using the Read Enable (REN), Read Chip Select (RCS)
and RCLK.

[fFWFT/Slis HIGH before the falling edge of master reset, then FWFT mode
will be selected. Thismode uses Output Ready (OR) toindicate whether or not
thereisvalid datain the output register. ltalso uses Input Ready (IR) toindicate
whetherornotthe FIFO'smemory hasany free space forwriting. Inotherwords,
they are the inverse of the empty and full flags. Inthe FWFT mode, the firstword
writtento an empty FIFO goes directly to data outputs after three RCLK rising
edges, providedthatthe first RCLK meets the tSKEw parameter. There may be
aone RCLK cycle delay iftskew is not met. REN and RCS do not need to be
enabled. Subsequent words must be accessed using the REN, RCS, and
RCLK.

Thestate ofthe FWFT/Slinputmustbe keptatthe presentstate forthe minimum
ofthe resetrecovery time (tRSR) after master reset. After this time, the FWFT/
Slactsasaserialinputforloading PAE and PAF offsetsintothe programmable
offsetregisters. The serialinputis usedin conjunctionwith SCLK, SWEN, SREN,
and SDOtoaccess the offset registers. Serial programming usingthe FWFT/
Sl pinfunctions the same way in both IDT Standard and FWFT modes.

WRITE CLOCK (WCLKO0/1/2/3)

There are apossible total of four write clocks (ortwoin Dualmode) available
in this device depending on the mode selected, each corresponding to the
individual FIFOsinmemory. Awrite canbe initiated on the rising (or falling) edge
ofthe WCLK input. If the write double datarate (WDDR) mode pinis tied HIGH,
datawillbe written on both the rising and falling edge of WCLK0/1/2/3, provided
that WEN0/1/2/3and WCS0/1/2/3 are enabled on the rising edge of WCLK 0/
1/2/3.1fWDDRis tied LOW, data willbe written only on the rising edge of WCLKO/
1/2/3 provided that WEN0/1/2/3 and WCS 0/1/2/3 are enabled. Each write
clockis completely independentfromthe others.

Datasetupandholdtimes mustbe metwith respecttothe LOW-to-HIGH (and
HIGH-to-LOW in DDR)transition of the write clock. Itis permissible to stop the
write clocks, forasynchronous operations. Note that while the write clocks are
idle, the FF0/1/2/3and PAF0/1/2/3 flags will not be updated unless the portis
operating in asynchronous timing mode (PFM=0). The write clocks can be
independent or coincident with one another. In Dual mode, the unused clocks
(WCLK1 and WCLKB) should be tied to GND.

WRITE ENABLE (WEN0/1/2/3)

There are atotal of four write enables (ortwoin Dual mode) available in this
device depending onthe mode selected, one foreach individual FIFO. When
the write enableinputis LOW onthe rising edge of WCLK n single datarate mode,
data is loaded on the rising edge of every WCLK cycle, provided the device
is notfull and the write chip select (WCS) is enabled. The setup and hold times
are referenced with respect to the rising edge of WCLK only. When the write
enable inputis LOW on the rising edge of WCLK in double data rate, data is
loadedintoany ofthe FIFOs onthe rising andfalling edge of every WCLK cycle,
provided the device is notfull and the write chip select (WCS) is enabled onthe
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risingedge of WCLK. Inthismode, the data setup and holdtimes are referenced
withrespecttothe rising and falling edge of WCLK. Note that WEN and WCS
are sampled only on the rising edge of WCLK in either data rates.

Datais storedinthe FIFOs’ memory sequentially and independently of any
ongoing read operation. When the write enables orwrite chip selects are HIGH,
nonew datais written into the corresponding FIFO on each WCLK cycle. Each
write enable operates independently of the others. In Dual mode, the unused
write enables (WEN1 and WEN3) should be tied to Vcc.

WRITE CHIP SELECT (WCS0/1/2/3)

There are a total of four write chip selects (or two in Dual mode) available
inthis device depending onthe mode selected, one for eachindividual FIFO.
The write chip selects disables all data bus inputs ifitis held HIGH. To perform
normalwrite operations, the write chip selectmustbe enabled, (held LOW). The
fourwrite chip selects are completely independent of one another. Whenthe
write chip selectis LOW onthe rising edge of WCLKin single data rate mode,
data is loaded on the rising edge of every WCLK cycle, provided the device
is not full and the write enable (WEN) of the corresponding FIFO is LOW.

Whenthe write chip selectis LOW onthe rising edge of WCLKin double data
rate mode, data is loaded into any of the FIFOs on the rising and falling edge
of every WCLK cycle, provided the device is notfull and the write enable (WEN)
of the corresponding FIFO is LOW on the rising clock edge.

Whenthe write chip selectis HIGH on the rising edge of WCLKin single data
rate mode, the write port is disabled and no words are written into the FIFO
memory, onthe risingedge of WCLK, evenif WENis LOW. Ifthe write chipselect
is HIGH on the rising edge of WCLK in double data rate mode, the write port
is disabled andnowords are writteninto the FIFO memory ontherising orfalling
edge of WCLK, even if WEN is LOW. Note that WCS is sampled on the rising
edge of WCLK only in either data rate. In Dual mode, the unused write chip
selects (WCS1 and WCS3) should be tied to VVcc.

WRITE DOUBLE DATA RATE (WDDR)

When the write double data rate (WDDR) pinis HIGH, the write port will be
setto double data rate mode. Inthis mode, all write operations are based on
therising andfalling edge of the write clocks, provided that write enables and
write chip selects are LOWforthe rising clock edges. Indouble datarate the write
enable signals are sampled with respect to the rising edge of write clock only,
and a word will be written to both the rising and falling edge of write clock
regardless of whether or not write enable is active on the falling edge of write
clock.

When WDDR is LOW, the write port will be set to single data rate mode. In
this mode, all write operations are based on only the rising edge of the write
clocks, provided that write enables and write chip selects are LOW during the
rising edge of write clock. This pin should be tied HIGH or LOW and cannot
toggle.

READ CLOCK (RCLKO0/1/2/3)

There are a total of four read clocks (or two in Dual mode) available in this
device depending onthe mode selected, each corresponding tothe individual
FIFOsinmemory. Aread can be initiated on the rising (or falling) edge of the
RCLK input. Ifthe read double data rate (RDDR) mode pinis tied HIGH, data
will be read on both the rising and falling edge of RCLK0/1/2/3, provided that
REN0/1/2/3 and RCS0/1/2/3 are enabled on the rising edge of RCLK0/1/2/
3.IfRDDRis tied LOW, data will be read only on the rising edge of RCLKO0/1/
2/3 provided that REN0/1/2/3and RCS0/1/2/3 are enabled. Eachread clock
iscompletelyindependent fromthe others.

Thereisanassociated data access time (ta) forthe data to be read out of the
FIFOs. Itis permissible to stop the read clocks. Note that while the read clocks

areidle, the EF/0/1/2/3and PAE0/1/2/3flags will notbe updated unless the part
isoperating inasynchronous timing mode (PFM=0). The write and read clocks
canbeindependentor coincident. In Dual mode, the unused clocks (RCLK1
and RCLKS) should be tied to GND.

READ ENABLE (REN0/1/2/3)

There are atotal of fourread enables (or twoin Dual mode) available in this
device depending onthe mode selected, one foreachindividual FIFOs . When
thereadenableinputis LOW ontherising edge of RCLK insingle data rate mode,
data willbe read onthe rising edge of every RCLK cycle, provided the device
is notempty and the read chip select (RCS) is enabled. The associated data
accesstime (tA)is referenced with respect to the rising edge of RCLK. When
the read enable inputis LOW on the rising edge of WCLK in double data rate
mode, data will be read on the rising and falling edge of every RCLK cycle,
provided the device is not empty and RCS is enabled. In this mode, the data
accesstimesare referenced withrespecttotherisingandfallingedges of RCLK.
NotethatREN, andRCS are sampled only onthe rising edge of RCLK in either
datarate.

Datareadfromthe FIFO's memory sequentially and independently of any
ongoing write operation. Whenthe read enables or read chip selects are HIGH,
no new data is read on each RCLK cycle. Each read enable operates
independently ofthe others.

Topreventreadingfromanempty FIFOinthe IDT Standardmode, the empty
flag of each FIFO willgo LOW with respectto RCLK, whenthe total number of
wordsinthe FIFO has beenread, thusinhibiting further read operations. Upon
the completion of a valid write cycle, the empty flag will go HIGH with respect
toRCLKtwocycles later, thus allowing another read to occur similarly, for FWFT
mode, the output ready flag of each FIFO will go HIGH with respect to RCLK
whenthe total number of words in the FIFO has been read out. In Dualmode,
the unused read enables (REN1 and REN3) should be tied to VVcc.

READ CHIP SELECT (RCS0/1/2/3)

There are a total of four read chip selects (or two in Dual mode) available
inthis device, each correspondingto anindividual FIFO. The read chip select
inputs provide synchronous control of the read port. Whenthe read chip select
is held LOW, the next rising edge of the corresponding RCLK will enable the
outputbus. Whenthe read chip select goes HIGH, the nextrising edge of RCLK
will send the output bus into high-impedance and prevent that RCLK from
initiating aread, regardless of the state of REN. Duringamaster or partial reset
the read chip selectinputhas no effect on the output bus—outputenable isthe
onlyinputthat provides high-impedance control ofthe outputbus. If outputenable
is LOW, the data outputs will be active regardless of read chip select until the first
rising edge of RCLK after aresetis complete. Afterwards if read chip selectis
HIGH the data outputs will go to high-impedance. Each read chip select is
completelyindependent of the others.

Theread chipselectinputs donotaffectthe updating of the flags. Forexample,
whenthefirstword is written to any/all empty FIFOs, the empty flags will still go
fromLOWto HIGH based on arising edge of the RCLK; regardless of the state
ofthe read chip select inputs. Also, when operating the FIFO in FWFT mode
the firstword written to any/all empty FIFOs will still be clocked through to the
outputbusonthethirdrising edge of RCLK, regardless of the state of read chip
selectinputs, assuming thatthe tSKEw parameteris met. Forthis reasonthe user
should pay extra attention to the read chip selects when a data word s written
toany/allempty FIFOsin FWFT mode. Ifthe read chip selectinputs are HIGH
whenanempty FIFOis written into, the first word will fall through to the output
register but will not be available on the outputs because they are in high-
impedance. The usermust enable read chip selecton the rising edge of RCLK
while disabling REN to access this first word. In Dual mode, the unused read
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chipselects (RCS1andRCS3) should betiedto Vce. Referto Figures 23and
24, Read Cycle and Read Chip Selectfor the associated timing diagrams.

READ DOUBLE DATA RATE (RDDR)

Whenthe read double data rate (RDDR) pin tied HIGH, the read port will be
setto double data rate mode. In this mode, all read operations are based on
the rising and falling edge of the read clocks, provided that read enables and
read chip selects are LOW. In double data rate the read enable signals are
sampled with respect to the rising edge of read clock only, and a word will be
read from both the rising and falling edge of read clock regardless of whether
ornotread enable and read chip select are active on the falling edge of read
clock.

WhenRDDRistied LOW, the read port will be setto single data rate mode.
Inthismode, all read operations are based on only the rising edge of the read
clocks, provided that read enables and read chip selects are LOW during the
risingedge of read clock. This pin should be tied HIGH orLOW and cannottoggle
before oraftermasterreset.

OUTPUTENABLE (OE0/1/2/3)

There are total of four asynchronous output enables (two in Dual mode)
availableinthis device, each corresponding to anindividual FIFO in memory.
Whenthe outputenable inputs are LOW, the output bus of each individual FIFO
becomes active and drives the data currently inthe outputregister. Whenthe
outputenableinputsare HIGH, the outputbus of each individual FIFO goesinto
high-impedance. Duringmaster or partial resetthe outputenableisthe onlyinput
thatcan place the output data businto high-impedance. During reset the read
chip selectinputhas no effecton the output data bus. Each outputenable input
is completely independent from the others. In Dual mode, the unused output
enables (OE1 and OE3) should be tied to VVcc.

I/O SELECT (IOSEL)

The inputs and outputs of this device can be configured for either LVTTL or
HSTL/eHSTL operation. Ifthe IOSEL pinis HIGH duringmaster reset, thenall
applicable LVTTL or HSTL signals will be configured for HSTL/eHSTL
operating voltage levels. To select between HSTL or eHSTL VREF must be
drivento 1.5V or 1.8V respectively. Ifthe IOSEL pinis LOW duringmaster reset,
then allapplicable LVTTL or HSTL programmable pins will be configured for
LVTTL operating voltage levels. In this configuration VREF should be set to
GND. This pin should be tied HIGH or LOW and cannot toggle before or after
masterreset. Please refertotable 5foralistof LVTTL/HSTL/eHSTL program-
mable pins.

POWER DOWN (PD)

This device has a power down feature intended for reducing power
consumption for HSTL/eHSTL configuredinputs whenthe device isidle fora
long period of time. By entering the power down state certain inputs can be
disabled, thereby significantly reducing the power consumption ofthe part. All
WEN andREN signals mustbe disabled fora minimum of four WCLK and RCLK
cycles before activating the power down signal. The power down signal is
asynchronous and needs to be held LOW throughout the desired powerdown
time. During powerdown, the following conditions forthe inputs/outputs signals
are:

« Alldatain FIFO(s) memory are retained.

« Alldatainputs becomeinactive.

« Allwrite and read pointers maintain their last value before power down.
« Allenables, chip selects, and clock input pins become inactive.
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« Alldataoutputs become inactive and enter high-impedance state.
« Allflag outputs will maintaintheir current states before power down.
« Allprogrammable flag offsets maintain theirvalues.
« Allecho clocks and enables will become inactive and enter high-
impedance state.
« The serial programming and JTAG port will become inactive and enter
high-impedance state.
« Allsetup and configuration CMOS staticinputs are not affected, as these
pins are tied to a known value and do not toggle during operation.
Allinternal counters, registers, and flags will remain unchanged and maintain
their currentstate prior to power down. Clockinputs can be continuous andfree-
running during power down, but will have no affect on the part. However, itis
recommended thatthe clockinputs be low when the power downis active. To
exitpower down state and resume normal operations, disable the powerdown
signalby bringingitHIGH. There mustbe aminimumof 1 s waiting period before
read and write operations can resume. The device will continue fromwhere it
had stoppedandnoform of resetis required after exiting power down state. The
powerdown feature does not provide any power savings when the inputs are
configuredfor LVTTL operation. However, itwill reduce the current for1/Os that
are not tied directly to Vcc or GND. See Figure 35, Power Down Operation,
forthe associated timing diagram.

SERIAL CLOCK (SCLK)

The serial clock is used to load and read data in the programmable offset
registers. Data fromthe serialinputsignal (FWFT/SI) can be loadedintothe offset
registers on the rising edge of SCLK provided that the serial write enable
(SWEN) signalis LOW. Data canbe read fromthe offset registers via the serial
dataoutput (SDO) signal onthe rising edge of SCLK providedthat SRENis LOW.
The serial clock can operate ata maximum frequency of 10MHz.

SERIAL WRITE ENABLE (SWEN)

The serial write enable inputis an enable used for serial programming of the
programmable offset registers. Itis used in conjunction with the serial input
(FWFT/SI) and serial clock (SCLK) when programming the offset registers.
Whenthe serial write enable is LOW, data at the serialinputisloaded into the
offsetregister, one bit foreach LOW-to-HIGH transition of SCLK. When serial
write enable is HIGH, the offset registers retain the previous settings and no
offsetsareloaded. Serial write enable functions the same way in both Standard
IDT and FWFT modes. See Figure 29, Loading of Programmable Flag
Registers, forthe timing diagram.

SERIAL READ ENABLE (SREN)

The serial read enable inputis an enable used for reading the value of the
programmable offsetregisters. Itis usedin conjunction withthe serial data output
(SDO) and serial clock (SCLK) when reading the offset registers. When the
serial read enable is LOW, data at the serial data output canbe read fromthe
offsetregister, one bit foreach LOW-to-HIGH transition of SCLK. When serial
readenableis HIGH, the reading of the offset registers will stop. Whenever serial
readenable (SREN)is activated (LOW) valuesinthe offset registers are copied
directlyintoa serial scan outregister. SREN mustbe kept LOWin ordertoread
the entire contents of the scan outregister. If atany point SREN istoggled HIGH,
another copy functionfromthe offset registerto the serial scan out register will
occurthe nexttime SRENis enabled (LOW). Serial read enable functions the
same way inboth IDT Standard and FWFT modes. See Figure 30, Reading
of Programmable Flag Registers, for the timing diagram.
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