IDT

2.5 VOLT HIGH-SPEED TeraSync™ FIFO 72-BIT CONFIGURATIONS

16,384 x 72, 32,768 x 72,
65,536 x 72, 131,072 x 72

IDT72T7285, IDT72T7295,
IDT72T72105, IDT72T72115

FEATURES:

Choose among the following memory organizations:

IDT7277285 — 16,384x72
IDT72T77295 — 32,768x72
IDT72772105 — 65,536 x 72
IDT72772115 — 131,072 72

Up to 225 MHz Operation of Clocks

User selectable HSTL/LVTTL Input and/or Output

Read Enable & Read Clock Echo outputs aid high speed operation
User selectable Asynchronous read and/or write port timing
2.5VLVTTL or 1.8V, 1.5V HSTL Port Selectable Input/Ouput voltage
3.3V Input tolerant

Mark & Retransmit, resets read pointer to user marked position

Write Chip Select (WCS) input disables Write Port HSTL inputs
Read Chip Select (RCS) synchronous to RCLK

Programmable Almost-Empty and Almost-Full flags, each flag can
default to one of eight preselected offsets

Program programmable flags by either serial or parallel means
Selectable synchronous/asynchronous timing modes for Almost-
Empty and Almost-Full flags

Separate SCLK input for Serial programming of flag offsets

o User selectable input and output port bus-sizing

- X72into x72 out

- X72 in to x36 out

- X72in to x18 out

- x36in to x72 out

-x18in to x72 out

Big-Endian/Little-Endian user selectable byte representation
Auto power down minimizes standby power consumption

Master Reset clears entire FIFO

Partial Reset clears data, but retains programmable settings
Empty, Full and Half-Full flags signal FIFO status

Select IDT Standard timing (using EF and FF flags) or First Word
Fall Through timing (using OR and IR flags)

Output enable puts data outputs into high impedance state
JTAG port, provided for Boundary Scan function

Available in 324-pin (19mm x 19mm)Plastic Ball Grid Array (PBGA)
Easily expandable in depth and width

Independent Read and Write Clocks (permit reading and writing
simultaneously)

High-performance submicron CMOS technology

o Industrial temperature range (—40°C to +85°C) is available
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PIN CONFIGURATION
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72

DESCRIPTION:

ThelDT72T7285/72T7295/72T72105/72T72115are exceptionally deep,
extremely high speed, CMOS First-In-First-Out (FIFO) memories with clocked
read and write controls and a flexible Bus-Matching x72/x36/x18 data flow.
These FIFOs offer several key user benefits:

+ Flexible x72/x36/x18 Bus-Matching on both read and write ports

+ Auserselectable MARK location for retransmit

+ Userselectable I/O structure for HSTL or LVTTL

+ Asynchronous/Synchronous translation on the read or write ports

+ Thefirstword datalatency period, fromthe time the firstword iswrittento an
empty FIFO to the time it can be read, is fixed and short.

+ High density offerings up to 9 Mbit

Bus-Matching TeraSync FIFOs are particularly appropriate for network,
video, telecommunications, datacommunications and other applications that
need to buffer large amounts of dataand match busses of unequal sizes.

Each FIFO has a data input port (Dn) and a data output port (Qn), both of
which canassume eithera 72-bit, 36-bit ora 18-bitwidth as determined by the
state of external control pins Input Width (IW), Output Width (OW), and Bus-
Matching (BM) pin during the Master Reset cycle.

Theinputportcan be selected as eithera Synchronous (clocked) interface,
or Asynchronous interface. During Synchronous operation the input port is
controlled by a Write Clock (WCLK) inputand a Write Enable (WEN) input. Data
presenton the Dn data inputs is written into the FIFO on every rising edge of
WCLK whenWEN is asserted. During Asynchronous operation only the WR
inputis usedtowrite datainto the FIFO. Datais written onarising edge of WR,
the WENinput should be tied toits active state, (LOW).

Theoutputportcanbe selected as eithera Synchronous (clocked) interface,
or Asynchronous interface. During Synchronous operation the output portis
controlled by aRead Clock (RCLK) inputand Read Enable (REN) input. Data
is read from the FIFO on every rising edge of RCLK when REN is asserted.
During Asynchronous operation only the RDinputis usedtoread datafromthe
FIFO. Dataisread on arising edge of RD, the REN input should be tied to its
active state, LOW. When Asynchronous operationis selected on the output port
the FIFO must be configured for Standard IDT mode, alsothe RCS should be
tied LOW and the OE input used to provide three-state control of the outputs, Qn.

The output port can be selected for either 2.5V LVTTL or HSTL operation,
this operationis selected by the state of the RHSTL input during amaster reset.

AnOutput Enable (OE)inputis provided for three-state control ofthe outputs.
ARead Chip Select (RCS)inputisalso provided, the RCSinputis synchronized
tothe read clock, and also provides three-state control of the Qn data outputs.
When RCS is disabled, the data outputs will be high impedance. During
Asynchronous operation ofthe output port, RCS should be enabled, held LOW.

Echo Read Enable, EREN and Echo Read Clock, ERCLK outputs are
provided. These are outputs from the read port of the FIFO that are required
forhigh speed datacommunication, to provide tighter synchronization between
the data being transmitted from the Qn outputs and the data being received by
theinputdevice. Dataread fromthe read portis available onthe output bus with
respectto EREN and ERCLK, this is very useful when data is being read at
highspeed. The ERCLK and EREN outputs are non-functional when the Read
portis setup for Asynchronous mode.

The frequencies of both the RCLK and the WCLK signals may vary from O
tofmax withcompleteindependence. There are norestrictions onthe frequency
of the one clock input with respectto the other.

There are two possible timing modes of operation withthese devices: IDT
Standard mode and First Word Fall Through (FWFT) mode.

InIDT Standard mode, the firstword written to an empty FIFO will notappear
onthe dataoutputlines unless aspecific read operationis performed. Aread
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operation, which consists of activating REN and enabling arising RCLK edge,
will shiftthe word from internal memory to the data outputlines.

In FWFT mode, the firstword written to an empty FIFO is clocked directly
tothe data outputlines after three transitions of the RCLK signal. AREN does
not have to be asserted for accessing the first word. However, subsequent
words written to the FIFO do require aLOW on REN for access. The state of
the FWFT/Slinput during Master Reset determines the timing mode in use.

For applications requiring more data storage capacity thanasingle FIFO
canprovide, the FWFT timing mode permits depth expansion by chaining FIFOs
inseries (i.e. the data outputs of one FIFO are connectedto the corresponding
data inputs of the next). No external logic is required.

These FIFOs have five flag pins, EF/OR (Empty Flag or Output Ready),
FF/IR (Full Flag or Input Ready), HF (Half-full Flag), PAE (Programmable
Almost-Empty flag) and PAF (Programmable Aimost-Fullflag). The EF and FF
functions are selected in IDT Standard mode. The IR and OR functions are
selected in FWFT mode. HF, PAE and PAF are always available for use,
irrespective of timing mode.

PAE and PAF can be programmed independently to switch atany pointin
memory. Programmable offsets determine the flag switching threshold and can
be loaded by twomethods: parallel or serial. Eightdefault offset settings are also
provided, sothat PAE can be setto switch ata predefined number of locations
from the empty boundary and the PAF threshold can also be set at similar
predefined values fromthe fullboundary. The default offsetvaluesare setduring
Master Reset by the state of the FSELO, FSEL1, and LD pins.

For serial programming, SEN together with LD on each rising edge of
SCLK, are usedtoloadthe offsetregisters viathe Serial Input (S). For parallel
programming, WEN together with LD on eachrising edge of WCLK, are used
to load the offset registers via Dn. REN together with LD on each rising edge
of RCLK canbe usedtoreadthe offsetsin parallelfrom Qnregardless of whether
serial or parallel offsetloading has been selected.

During Master Reset (MRS) the following events occur: the read and write
pointers are set to the first location of the FIFO. The FWFT pin selects IDT
Standard mode or FWFT mode.

The Partial Reset (PRS) also sets the read and write pointers to the first
location of the memory. However, the timing mode, programmable flag
programming method, and defaultor programmed offset settings existing before
Partial Resetremainunchanged. The flags are updated according tothe timing
modeand offsetsineffect. PRSis usefulfor resetting a device in mid-operation,
when reprogramming programmable flags would be undesirable.

ltisalso possible toselectthetiming mode of the PAE (Programmable Almost-
Empty flag) and PAF (Programmable Almost-Full flag) outputs. The timing
modes can be setto be either asynchronous or synchronous for the PAE and
PAF flags.

Ifasynchronous PAE/PAF configurationis selected, the PAE isasserted
LOW onthe LOW-to-HIGH transition of RCLK. PAE isresetto HIGH onthe LOW-
to-HIGH transition of WCLK. Similarly, the PAF is asserted LOW onthe LOW-
to-HIGH transition of WCLK and PAF is reset to HIGH on the LOW-to-HIGH
transition of RCLK.

Ifsynchronous PAE/PAF configurationis selected , the PAE is asserted and
updated on the rising edge of RCLK only and not WCLK. Similarly, PAF is
assertedand updated ontherising edge of WCLK onlyand notRCLK. The mode
desiredis configured during Master Reset by the state of the Programmable Flag
Mode (PFM) pin.

Thisdeviceincludes aRetransmitfrom Mark feature that utilizes two control
inputs, MARK and , RT (Retransmit). Ifthe MARK inputis enabled with respect
tothe RCLK, the memory location being read at that point willbe marked. Any
subsequentretransmitoperation, RT goes LOW, will reset the read pointer to
this‘marked’location.
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DESCRIPTION (CONTINUED)

The device canbe configured with differentinputand output bus widths as
shown in Table 1.

ABig-Endian/Little-Endian data word formatis provided. This functionis
usefulwhen dataiswrittenintothe FIFOin long word format (x36/x18) and read
outofthe FIFOinsmallword (x18/x9) format. If Big-Endian mode is selected,
thenthe most significant byte (word) of the long word writteninto the FIFO will
beread outofthe FIFOfirst, followed by the least significant byte. I Little-Endian
formatis selected, thenthe least significant byte ofthe long word written into the
FIFOwill be read outfirst, followed by the most significantbyte. The mode desired
is configured during master reset by the state of the Big-Endian (BE) pin. See
Figure 5 for Bus-Matching Byte Arrangement.

The Interspersed/Non-Interspersed Parity (IP) bit function allows the user
to select the parity bit in the word loaded into the parallel port (Do-Dn) when
programming the flag offsets. If Interspersed Parity mode is selected, then the
FIFOwillassume that the parity bitislocatedin bit positions D8, D17, D26 and
D35 during the parallel programming of the flag offsets. If Non-Interspersed
Paritymodeis selected, then D8 and D17 are assumedto be valid bits. IP mode
is selected during Master Reset by the state of the IP input pin.

TEMPERATURE RANGES

If, atanytime, the FIFOis not actively performing an operation, the chip will
automatically power down. Once inthe power down state, the standby supply
currentconsumptionis minimized. Initiating any operation (by activating control
inputs) willimmediately take the device out of the power down state.

Both an Asynchronous Output Enable pin (OE) and Synchronous Read
Chip Selectpin (RCS) are provided on the FIFO. The Synchronous Read Chip
Selectissynchronizedtothe RCLK. Boththe outputenable and read chip select
control the output buffer of the FIFO, causing the buffer to be either HIGH
impedance orLOWimpedance.

AJTAG testportis provided, here the FIFO has fully functional Boundary
Scan feature, compliant with IEEE 1449.1 Standard Test Access Port and
Boundary Scan Architecture.

The TeraSync FIFO has the capability of operating its ports (write and/or
read)ineither LVTTL orHSTL mode, each ports selectionindependentofthe
other. The write portselectionis made via WHSTL and the read port selection
viaRHSTL. An additional input SHSTL is also provided, this allows the user
toselect HSTL operation for other pins onthe device (notassociated with the
write or read ports).

The IDT72T7285/72T7295/72T72105/72T72115 are fabricated using
IDT’s high speed submicron CMOS technology.
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Figure 1. Single Device Configuration Signal Flow Diagram

TABLE 1 — BUS-MATCHING CONFIGURATION MODES

BM W ow Write Port Width Read Port Width
L L L X72 X72
H L L X72 x36
H L H X72 x18
H H L x36 X72
H H H x18 X72

NOTE:
1. Pin status during Master Reset.
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PINDESCRIPTION
Symbol| Name I/IOTYPE Description
ASYR® [ Asynchronous LVTTL AHIGH onthisinput during Master Reset will select Synchronous read operation for the output port. ALOW
Read Port INPUT will select Asynchronous operation. If Asynchronousis selected the FIFO must operate in IDT Standard mode.
ASYW® | Asynchronous LVTTL AHIGH onthisinput during Master Reset will select Synchronous write operation for the input port. ALOW
Write Port INPUT will select Asynchronous operation.
BE®  |Big-Endian/ LVTTL | During Master Reset, aLOW on BE will select Big-Endian operation. A HIGH on BE during Master Reset
Little-Endian INPUT will select Little-Endian format.
BM® Bus-Matching LVTTL BM works with IW and OW to select the bus sizes for both write and read ports. See Table 1 for bus size
INPUT configuration.
Do-Dr1 | Datalnputs HSTL-LVTTL | Datainputsfora72-, 36- or 18-bit bus. Whenin 36- or 18-bitmode, the unused input pinsareinadon’t care
INPUT state.
EF/OR |EmptyFlag/ HSTL-LVTTL | Inthe IDT Standard mode, the EF functionis selected. EF indicates whether ornotthe FIFO memoryis empty.
OutputReady OUTPUT | InFWFT mode, the OR functionis selected. OR indicates whether or not there is valid data available at the
outputs.
ERCLK [RCLKEcho HSTL-LVTTL | Read clock Echo output, only available when the Read is setup for Synchronous mode.
OUTPUT
EREN |Read Enable Echo [HSTL-LVTTL | Read Enable Echo output, only available when the Read is setup for Synchronous mode.
OUTPUT
FF/R  |FullFlag/ HSTL-LVTTL | Inthe IDT Standard mode, the FF functionis selected. FF indicates whether or notthe FIFO memory is
Input Ready OUTPUT | full. Inthe FWFT mode, the IR function is selected. IR indicates whether or not there is space available for
writing to the FIFO memory.
FSELO®| Flag SelectBit0 LVTTL During Master Reset, thisinput along with FSEL1 and the LD pin, will select the default offset values for the
INPUT programmable flags PAE and PAF. There are up to eight possible settings available.
FSEL1®| Flag SelectBit1 LVTTL During Master Reset, this inputalong with FSELO and the LD pinwill select the default offset values for the
INPUT programmable flags PAE and PAF. There are up to eight possible settings available.
FWFT/ | FirstWord Fall HSTL-LVTTL | During Master Reset, selects First Word Fall Through or IDT Standard mode. After Master Reset, this pin
Sl Through/Serial In INPUT functions as a serial input for loading offset registers. If Asynchronous operation of the read port has been
selected then the FIFO must be set-upin IDT Standard mode.
HF Half-Full Flag HSTL-LVTTL | HF indicates whether the FIFO memory is more or less than half-full.
OUTPUT
[P® Interspersed Parity|  LVTTL During Master Reset, aLOW on [P will select Non-Interspersed Parity mode. AHIGH will select Interspersed
INPUT Parity mode.
W InputWidth LVTTL This pin, along with OW and BM, selects the bus width ofthe write port. See Table 1 for bus size configuration.
INPUT
LD Load HSTL-LVTTL | Thisis adual purpose pin. During Master Reset, the state of the LD input along with FSELO and FSELL,
INPUT determines one of eight default offset values for the PAE and PAF flags, along with the method by which these
offsetregisters can be programmed, parallel or serial (see Table 2). After Master Reset, this pin enables writing
toandreading fromthe offset registers.
MARK | MarkforRetransmitf HSTL-LVTTL | Whenthis pinis asserted the currentlocation of the read pointer willbe marked. Any subsequent Retransmit
INPUT operationwill resetthe read pointer to this position.
MRS Master Reset HSTL-LVTTL | MRSinitializes the read and write pointers to zero and sets the output register to all zeroes. During Master
INPUT Reset, the FIFO is configured for either FWFT or IDT Standard mode, Bus-Matching configurations,
Synchronous/Asynchronous operation of the read orwrite port, one of eight programmable flag default settings,
serial or parallel programming of the offset settings, Big-Endian/Little-Endianformat, zero latency timing mode,
interspersed parity, and synchronous versus asynchronous programmable flag timing modes.
OE OutputEnable HSTL-LVTTL @provides Asynchronous three-state control of the data outputs, Qn. During a Master or Partial Reset the
INPUT OE inputisthe only inputthat provide High-Impedance control of the data outputs.
OW® | OutputWidth LVTTL This pin, along with IW and BM, selects the bus width of the read port. See Table 1 for bus size configuration.
INPUT
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PINDESCRIPTION (CONTINUED)

Symbol Name I/IOTYPE Description
PAE Programmable | HSTL-LVTTL | PAE goes LOW if the number of words in the FIFO memory is less than offset n, which s stored in the
Almost-EmptyFlag| OUTPUT [ Empty Offset register. PAE goes HIGH if the number of words in the FIFO memory is greater than or equal
tooffsetn.
PAF Programmable | HSTL-LVTTL | PAF goes HIGH fthe number of free locations inthe FIFO memory is more than offsetm, which s stored in
Almost-FullFlag OUTPUT [theFullOffsetregister. PAF goes LOWifthe number of free locations inthe FIFO memoryisless than or equal
tom.
PFM® [ Programmable LVTTL | DuringMaster Reset,aLOW on PFMwill select Asynchronous Programmable flag timing mode. AHIGH on
Flag Mode INPUT | PFMwill select Synchronous Programmable flag timing mode.
PRS Partial Reset HSTL-LVTTL | PRSinitializes the read and write pointersto zero and sets the outputregisterto all zeroes. During Partial Reset,
INPUT  [theexistingmode (IDT or FWFT), programming method (serial or parallel), and programmable flag settings
are allretained.
Qo-Qr1 | DataOutputs HSTL-LVTTL | Data outputs for an 72-, 36- or 18-bit bus. When in 36- or 18-hit mode, any unused output pins should not
OUTPUT [ be connected. Outputs are not 3.3V tolerant regardless of the state of OE and RCS.
RCLK/ [ Read Clock/ HSTL-LVTTL | If Synchronous operation of the read port has been selected, when enabled by@, therisingedge of RCLK
RD Read Strobe INPUT | readsdatafromthe FIFO memoryand offsets fromthe programmable registers. If LD isLOW, the valuesloaded
into the offset registers is output on arising edge of RCLK. If Asynchronous operation of the read port has
been selected, arising edge on RD reads data from the FIFO in an Asynchronous manner. REN should be
tied LOW.
RCS Read Chip Select | HSTL-LVTTL | RCS provides synchronous control ofthe read portand outputimpedance of Qn, synchronousto RCLK. During
INPUT | aMasterResetorPartial Resetthe RCS inputis don'tcare, if O is LOW the data outputs will be Low-Impedance
regardless of RCS.
REN Read Enable HSTL-LVTTL | If Synchronous operation of the read port has been selected, REN enables RCLK for reading data from the
INPUT | FIFO memory and offset registers. If Asynchronous operation of the read port has been selected, the REN
inputshould be tied LOW.
RHSTL® [ Read Port HSTL LVTTL  [Thispinis used to select HSTL or 2.5V LVTTL outputs for the FIFO. If HSTL or eHSTL outputs are
Select INPUT  |required, thisinputmustbe tied HIGH. Otherwise it should be tied LOW.
RT Retransmit HSTL-LVTTL | RT asserted on the rising edge of RCLK initializes the READ pointer to zero, sets the EF flagto LOW (OR to
INPUT  [HIGHin FWFT mode) and doesn’t disturb the write pointer, programming method, existing timing mode or
programmable flag settings. Ifamark has been setviathe MARK input pin, then the read pointer willjump to
the ‘mark’location.
SCLK | Serial Clock HSTL-LVTTL | Arising edge on SCLK will clock the serial data presenton the Slinputinto the offset registers providing that
INPUT  [SENisenabled.
SEN Serial Enable HSTL-LVTTL | SENenables serial loading of programmable flag offsets.
INPUT
SHSTL | SystemHSTL LVTTL  [Allinputs notassociated with the write or read port can be selected for HSTL operation viathe SHSTL input.
Select INPUT
TCK®@ [ JTAG Clock HSTL-LVTTL | Clockinputfor JTAG function. One offour terminals required by IEEE Standard 1149.1-1990. Testoperations
INPUT  |ofthe device are synchronous to TCK. Data from TMS and TDI are sampled on the rising edge of TCK and
outputs change onthe falling edge of TCK. Ifthe JTAG functionis not used this signal needs to be tied to GND.
TDI@ JTAGTestData | HSTL-LVTTL | One of fourterminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan operation,
Input INPUT  |testdataseriallyloaded viathe TDI onthe 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 offourterminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan operation,
Output OUTPUT [testdataserially loaded outputviathe TDO onthe falling edge of TCK from either the Instruction Register, ID
Register and Bypass Register. This output is highimpedance exceptwhen shifting, while in SHIFT-DR and
SHIFT-IR controller states.
TMS@ | JTAG Mode HSTL-LVTTL | TMSis a serial input pin. One of four terminals required by IEEE Standard 1149.1-1990. TMS directs the
Select INPUT  [thedevicethroughits TAP controller states. Aninternal pull-up resistor forces TMS HIGH if left unconnected.
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COMMERCIAL AND INDUSTRIAL

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72

TEMPERATURE RANGES

PINDESCRIPTION (CONTINUED)

Symbol Name I/OTYPE Description
TRST® |JTAGReset HSTL-LVTTL | TRSTisanasynchronousresetpinforthe JTAG controller. The JTAG TAP controller does notautomatically
INPUT resetupon power-up, thus it must be reset by either this signal or by setting TMS=HIGH for five TCK cycles.
Ifthe TAP controlleris not properly resetthen the FIFO outputs will always be in high-impedance. If the JTAG
functionis used butthe user does notwantto use TRST, then TRST can be tied with MRS to ensure proper
FIFO operation. Ifthe JTAG function is not used then this signal needs to be tied to GND.
WEN Write Enable HSTL-LVTTL | When Synchronous operation ofthe write porthas been selected, WEN enables WCLK for writing data into
INPUT the FIFO memory and offset registers. If Asynchronous operation of the write port has been selected, the
WEN input should be tied LOW.
WCS Write Chip Select [ HSTL-LVTTL | This pin disables the write port data inputs when the device write port is configured for HSTL mode. This
INPUT provides added power savings.
WCLK/ [ Write Clock/ HSTL-LVTTL | If Synchronous operation ofthe write porthas been selected, when enabled by WEN, therising edge of WCLK
WR Write Strobe INPUT writes dataintothe FIFO. If Asynchronous operation of the write porthas been selected, WR writes data into
the FIFO on arising edge in an Asynchronous manner, (WEN should be tied to its active state).
WHSTL® [Write Port HSTL LVTTL ThispinisusedtoselectHSTL or 2.5V LVTTLinputsforthe FIFO. IfHSTL inputs are required, this input must
Select INPUT be tied HIGH. Otherwise it should be tied LOW.
Vce +2.5v Supply [ These are Ve supply inputs and must be connected to the 2.5V supply rail.
GND Ground Pin I These are Ground pins and must be connected to the GND rail.
Vref Reference I Thisisa Voltage Reference inputand must be connected to a voltage level determined from the table,
Voltage “Recommended DC Operating Conditions”. This provides the reference voltage when using HSTL class
inputs. IFHSTL class inputs are not being used, this pin should be tied LOW.
\/bDQ O/PRail Voltage I This pin should be tied to the desired voltage rail for providing power to the output drivers.

NOTES:

1. Inputs should not change state after Master Reset.

2. These pins are for the JTAG port. Please refer to pages 29-31 and Figures 6-8.
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ABSOLUTE MAXIMUM RATINGS CAPACITANCE (1A= +25°C, f= 1.0MHz)
Symbol Rating Commercial Unit Symbol Parameter® Conditions Max. Unit
VTERM Terminal Voltage -0.5t0+3.62 v CINGd) Input Vin = OV 100 pF
with respect to GND Capacitance
TsTG Storage Temperature -5510 +125 °C Coutt2 Output Vout = 0V 10 pF
lout DC Output Current -50 to +50 mA Capacitance
NOTES: NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause L With output deselected, (OF > ViH).
permanent damage to the device. This is a stress rating only and functional operation 2. Characterized values, not currently tested.
of the device at these or any other conditions above those indicated in the operational ~ 3- CIN for Vref is 20pF.
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
Vee Supply Voltage 2.375 25 2.625 \Y
GND Supply Voltage 0 0 0 \Y
VIH InputHigh Voltage — LVTTL 17 — 345 \Y
— eHSTL VREF+0.2 — Vopo+0.3 Vv
— HSTL VREF+0.2 — VbpQ+0.3 Vv
ViL InputLow Voltage — LVTTL 0.3 — 0.7 \Y
— eHSTL 0.3 — VREF-0.2 \Y
— HSTL 0.3 — VREF-0.2 \Y
VREFY Voltage Referencelnput  — eHSTL 0.8 09 1.0 \Y
— HSTL 0.68 0.75 0.9 \Y
Ta Operating Temperature Commercial 0 — 70 °C
TA Operating Temperature Industrial -40 — 8 °C
NOTE:

1. VREF is only required for HSTL or eHSTL inputs. VREF should be tied LOW for LVTTL operation.
2. Outputs are not 3.3V tolerant.

DCELECTRICALCHARACTERISTICS
(Commercial: Vcc=2.5V + 0.125V, TA=0°C to +70°C;Industrial: Vcc = 2.5V + 0.125V, TA=-40°C to +85°C)

Symbol Parameter Min. Max. Unit
ILI Input Leakage Current -10 10 UA
ILo OutputLeakage Current -10 10 UA
VoH® Output Logic“1" Voltage, loH=-8 mMA @VppQ=2.5V£0.125V (LVTTL) VbDQ-0.4 — \Y
lon=-8mA @VbpQ=1.8V£0.1V (eHSTL) VopQ-0.4 — \Y
loH=-8mA @VbpQ=1.5V +0.1V (HSTL) \VopQ-0.4 — \Y
VoL OutputLogic“0"Voltage, loL=8mA @VbpQ=2.5V+£0.125V (LVTTL) — 0.4V v
loL=8mA @VbbQ=1.8V+£0.1V (eHSTL) — 0.4v Vv
loL=8mA @VbpQ=1.5V+£0.1V (HSTL) — 0.4v Vv
lccat? Active Vcc Current (Ve = 2.5V) I/0=LVTTL — &0 mA
I/O = HSTL — 130 mA
I/O = eHSTL — 130 mA
Icca® Standby Vcc Current (Vec=2.5V) /0 =LVTTL — 2 mA
I/0 = HSTL — 0 mA
I/0 = eHSTL — 0 mA
NOTES:

1. Both WCLK and RCLK toggling at 20MHz. Data inputs toggling at 10MHz. WCS = HIGH, REN or RCS = HIGH.
2. Typical IccC1 calculation: for LVTTL I/O IcC1 (mA) = 2.24mA x fs, fs = WCLK frequency = RCLK frequency (in MHz)
for HSTL or eHSTL I/O ICC1 (mA) = 55mA + (2.24mA x fs), fs = WCLK frequency = RCLK frequency (in MHz)
3. Typical IDDQ calculation: With Data Outputs in High-Impedance: IDDQ (mA) = 0.15mA x fs
With Data Outputs in Low-Impedance: IDDQ (mA) = (CL x VDDQ x fs x N)/2000
fs = WCLK frequency = RCLK frequency (in MHz), VDDQ = 2.5V for LVTTL; 1.5V for HSTL; 1.8V for eHSTL, N = Number of outputs switching.
tA = 25°C, CL = capacitive load (pf).
4. Total Power consumed: PT = (VCC x ICC) + VDDQ x IDDQ).
5. Outputs are not 3.3V tolerant.
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COMMERCIAL AND INDUSTRIAL
TEMPERATURE RANGES

ACELECTRICALCHARACTERISTICS"—SYNCHRONOUS TIMING
(Commercial: Vcc = 2.5V £ 5%, TA= 0°C to +70°C;Industrial: Vcc = 2.5V + 5%, Ta=-40°C to +85°C)

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72

Commercial Com’l & Ind’l Commercial

IDT7277285L4-4 | IDT72T7285L5 | IDT72T7285L6-7 | IDT72T7285L10

IDT7277295L4-4 | IDT72T7295L5 | IDT72T7295L6-7 | IDT72T7295L10

IDT72772105L4-4 [ IDT72772105L5 | IDT72T72105L6-7 | IDT72T72105L10

IDT72T72115L4-4 | IDT72T72115L5 | IDT72T72115L6-7 | IDT72T72115L10
Symbol Parameter Min. Max. Min. Max. Min. [ Max. Min. Max. Unit
c Clock Cycle Frequency (Synchronous) — 225 — 200 — 150 100 MHz
tA DataAccess Time 0.6 34 0.6 3.6 0.6 38 0.6 45 ns
teLK Clock Cycle Time 4.44 — 5 — 6.7 — 10 — ns
tCLKH Clock High Time 2.0 — 23 — 2.8 — 45 — ns
tCLKL Clock Low Time 2.0 — 23 — 2.8 — 45 — ns
DS Data Setup Time 12 — 15 — 20 — 3.0 — ns
DH DataHold Time 05 — 05 — 05 — 05 — ns
tENS Enable Setup Time 12 — 15 — 2.0 — 30 — ns
tENH Enable Hold Time 05 — 05 — 05 — 05 — ns
tLDS Load Setup Time 12 — 15 — 20 — 3.0 — ns
tLDH LoadHold Time 05 — 05 — 05 — 05 — ns
twess | WCSsetuptime 1.2 — 15 — 2.0 — 30 — ns
wesH | WCSholdtime 05 — 05 — 05 — 05 — ns
fs Clock Cycle Frequency (SCLK) — 10 — 10 — 10 — 10 MHz
tSCLK Serial Clock Cycle 100 — 100 — 100 — 100 — ns
tsckH | Serial Clock High 45 — 45 — 45 — 45 — ns
tSCKL Serial Clock Low 45 — 45 — 45 — 45 — ns
(S Serial Data In Setup 15 — 15 — 15 — 15 — ns
tSDH Serial Data In Hold 5 — 5 — 5 — 5 — ns
tseNs | Serial Enable Setup 5 — 5 — 5 — 5 — ns
tSENH Serial Enable Hold 5 — 5 — 5 — 5 — ns
RS ResetPulse Width® 0 — 0 — 0 — 0 — ns
tRSS Reset Setup Time 15 — 15 — 15 — 15 — ns
tHRSS HSTL Reset Setup Time 4 — 4 — 4 — 4 — us
RSR ResetRecovery Time 10 — 10 — 10 — 10 — ns
tRSF Resetto Flagand Output Time — 10 — iV — 15 — 15 ns
twrr | Write Clock to FF or IR — 34 — 36 — 38 — 45 ns
{REF Read Clock to EF or OR — 34 — 36 — 38 — 45 ns
traFs | Write Clock to Synchronous Programmable Almost-Full Flag — 34 — 36 — 338 — 45 ns
tPAES Read Clock to Synchronous Programmable Almost-Empty Flag — 34 — 36 — 38 — 45 ns
terclk | RCLK to Echo RCLK output — 38 — 4 — 43 — 5 ns
tolken | RCLK to Echo REN output — 34 — 36 — 38 — 45 ns
treslz | RCLK to Active from High-Z© — 34 — 36 — 38 — 45 ns
tresHz | RCLK to High-Z® — 34 — 36 — 38 — 45 ns
tskew1 | Skew time between RCLK and WCLK for EF/OR and FF/IR 35 — 4 — 5 — 7 — ns
tskewz | Skew time between RCLK and WCLK for PAE and PAF 4 — 5 — 6 — 8 — ns

NOTES:

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

2. Pulse widths less than minimum values are not allowed.

3. Values guaranteed by design, not currently tested.

4. Industrial temperature range product for the 5ns speed grade is available as a standard device. All other speed grades are available by special order.
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72

TEMPERATURE RANGES

ACELECTRICALCHARACTERISTICS —ASYNCHRONOUS TIMING
(Commercial: Vcc = 2.5V £ 5%, TA=0°C to +70°C;Industrial: Vcc = 2.5V £ 5%, Ta = -40°C to +85°C)

Commercial Com’l & Ind’l Commercial

IDT7277285L4-4 | IDT72T7285L5 | IDT72T7285L6-7 | IDT72T7285L10

IDT7277295L4-4 | IDT72T7295L5 | IDT72T7295L6-7 | IDT72T7295L10

IDT72772105L4-4 | IDT72772105L5 | IDT72T72105L6-7 [ IDT72T72105L10

IDT72T72115L4-4 | IDT72T72115L5 | IDT72T72115L6-7 | IDT72T72115L10
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. | Unit
fa Cycle Frequency (Asynchronous) — 100 — 3¢ — 66 — 50 MHz
tan DataAccess Time 0.6 8 0.6 10 0.6 12 0.6 14 ns
tcve Cycle Time 10 — 12 — 15 — 20 — ns
tcyH Cycle HIGH Time 45 — 5 — 7 — 8 — ns
tevl Cycle LOW Time 45 — 5 — 7 — — ns
tRPE Read Pulse after EF HIGH 8 — 10 — 12 — 14 — ns
tFFA Clock to Asynchronous FF — 8 — 10 — 2 — 14 ns
tEFA Clock to Asynchronous EF — 8 — 10 — 2 — 14 ns
tPAFA Clockto Asynchronous Programmable Almost-Full Flag — 8 — 10 — 12 — 14 ns
tPAEA Clockto Asynchronous Programmable Aimost-Empty Flag — 8 — 10 — 12 — 14 ns
toLz Output Enable to Outputin Low Z 0 — 0 — 0 — 0 — ns
toE Output Enable to Output Valid — 34 — 36 — 38 — 45 ns
toHz Output Enable to Outputin High Z® — 34 — 36 — 338 — 45 ns
tHF Clock to HF — 8 — 10 — 12 — 14 ns

NOTES:

1. Values guaranteed by design, not currently tested.
2. Industrial temperature range product for the 5ns speed grade is available as a standard device. All other speed grades are available by special order.
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES
HSTL AC TEST LOADS
1.5V AC TEST CONDITIONS
VDDQ/2
Input Pulse Levels 0.25t01.25V
InputRise/Fall Times 0.4ns
Input Timing Reference Levels 0.75 /O ©
OutputReference Levels VbDo/2
5994 drw04
NOTE: N )
1. VbbQ = 1.5V+.
Figure 2a. AC Test Load
EXTENDED HSTL
1.8V AC TEST CONDITIONS 6 -
5 —_
Input Pulse Levels 0.4t01.4V @
InputRise/Fall Times 0.4ns c 47
Input Timing Reference Levels 0.9 ?cg 3
a2
OutputReference Levels \/bDQ/2 g g o+
Je
1+
NOTE:
1. Voog = 1.8V I — — i
20 30 50 80 100 200
Capacitance (pF) 5994 drwoda
Figure 2b. Lumped Capacitive Load, Typical Derating
2.5VLVTTL
2.5V AC TEST CONDITIONS
Input Pulse Levels GND to 2.5V
InputRise/Fall Times 1ns
Input Timing Reference Levels Veel2
OutputReference Levels Vbpo/2
NOTE:

1. For LVTTL Vcc = VbpQ.
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OUTPUT ENABLE & DISABLE TIMING
Output Output
Enable Disable
o VIH
OE
O i VIL
toE & toLz toHZz —>
Output Vcc
Normally vee _¢ 100mV v 2
LOW 2 f N — [
100mV f ————————————— \VOL
Output 100mV - AV -+— ----------- VOH
Normally VCC N 100mV
HIGH 2 f L vee
NOTES:
1. REN is HIGH.
2. RCS is LOW.

READ CHIP SELECT ENABLE & DISABLE TIMING

N VIH
RCS
VIL
RCLK
+— tRCSHZ—™
Output /5 i vee
Normally o 100mV 2
= /
Low 1oomv  § C:7 _____________ VoL
Output 1oomv ¢ /_¢ _____________ VOH
Normally YCC — 100mv ¥
HIGH 2 } & Vce
5994 drw04dc.
NOTES:
1. EN is HIGH.
2. OE is LOW.
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FUNCTIONAL DESCRIPTION

TIMING MODES: IDT STANDARD vs FIRST WORD FALL THROUGH
(FWFT) MODE

The IDT72T7285/72T7295/72T72105/72T72115 support two different
timing modes of operation: IDT Standard mode or First Word Fall Through
(FWFT) mode. The selection of which mode will operate is determined during
Master Reset, by the state ofthe FWFT/Slinput.

If, at the time of Master Reset, FWFT/SlisLOW, then IDT Standard mode

will be selected. Thismode usesthe Empty Flag (EF) toindicate whether or not
there are any words presentinthe FIFO. Italso uses the Full Flag function (FF)
to indicate whether or not the FIFO has any free space for writing. In IDT
Standard mode, every word read from the FIFO, including the first, must be
requested using the Read Enable (REN) and RCLK.

If, at the time of Master Reset, FWFT/SIis HIGH, then FWFT mode will be
selected. This mode uses Output Ready (OR) toindicate whether or notthere
is valid data at the data outputs (Qn). It also uses Input Ready (IR) to indicate
whetherornotthe FIFO has any free space forwriting. Inthe FWFT mode, the
firstword written toan empty FIFO goes directly to Qnafter three RCLK rising
edges, REN = LOW s not necessary. Subsequentwords must be accessed
using the Read Enable (REN) and RCLK.

Various signals, bothinputand output signals operate differently depending

onwhichtiming modeisineffect.

IDT STANDARD MODE

In this mode, the status flags, FF, PAF, HF, PAE, and EF operate in the
manneroutlinedin Table 3. Towrite datainto tothe FIFO, Write Enable (WEN)
mustbe LOW. Data presentedtothe DATAIN lineswillbe clockedintothe 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
tofillupthe FIFO. The Programmable Almost-Empty flag (PAE) will go HIGH
aftern + 1words have beenloadedinto the FIFO, where nisthe empty offset
value. The defaultsetting for these values are stated inthe footnote of Table 2.
This parameterisalso user programmable. See section on Programmable Flag
OffsetLoading.

If one continued to write data into the FIFO, and we assumed no read
operations were taking place, the Half-Fullflag (HF) would toggle to LOW once
the 8,193rd word for IDT72T7285, 16,385thword for IDT72T7295, 32,769th
wordforIDT72T72105and 65,537thword for IDT72T72115, respectivelywas
written into the FIFO. Continuing to write data into the FIFO will cause the
Programmable Almost-Full flag (PAF) to go LOW. Again, if no reads are
performed, the PAF will go LOW after (16,384-m) writes forthe IDT72T7285,
(32,768-m)writes forthe IDT72T7295, (65,536-m) writes forthe IDT72T72105
and (131,072-m) writes forthe IDT72T72115. The offset “m” s the full offset
value. The defaultsetting for these values are stated in the footnote of Table 2.
This parameterisalso user programmable. See section on Programmable Flag
OffsetLoading.

Whenthe FIFOis full, the Full Flag (FF) will go LOW, inhibiting further write
operations. Ifnoreads are performed after areset, FF willgo LOW after Dwrites
to the FIFO. D = 16,384 writes for the IDT72T7285, 32,768 writes for the
IDT72T7295, 65,536 writes for the IDT72T72105 and 131,072 writes for the

IDT72T72115, respectively.

TEMPERATURE RANGES

If the FIFO is full, the first read operation will cause FF to go HIGH.
Subsequentread operations will cause PAF and HF togo HIGH atthe conditions
describedin Table 3. If further read operations occur, without write operations,
PAE will go LOW when there are n words in the FIFO, where n is the empty
offsetvalue. Continuing read operations will cause the FIFO to become empty.
Whenthe lastword has beenread fromthe FIFO, the EF will go LOW inhibiting
further read operations. REN is ignored when the FIFO is empty.

When configuredinIDT Standard mode, the EF and FF outputs are double
register-buffered outputs.

Relevanttiming diagrams for IDT Standard mode can be found in Figure
11,12, 13 and 18.

FIRST WORD FALL THROUGH MODE (FWFT)

In this mode, the status flags, IR, PAF, HF, PAE, and OR operate in the
manner outlinedin Table 4. Towrite datainto to the FIFO, WEN must be LOW.
Data presentedtothe DATAINlineswillbe clockedinto the FIFO on subsequent
transitions of WCLK. After the firstwrite is performed, the Output Ready (OR)
flagwill go LOW. Subsequentwriteswill continue tofill up the FIFO. PAE will go
HIGH aftern + 2 words have been loaded into the FIFO, where nisthe empty
offset value. The default setting for these values are stated in the footnote of
Table 2. This parameteris also user programmable. See section on Program-
mable Flag OffsetLoading.

If one continued to write data into the FIFO, and we assumed no read
operations were taking place, the HF would toggle to LOW once the 8,194th
word forthe IDT7277285, 16,386thword forthe IDT72T7295, 32,770thword
forthe IDT72T72105 and 65,538th word for the IDT72T72115, respectively
was writteninto the FIFO. Continuing to write datainto the FIFO will cause the
PAF to go LOW. Again, if no reads are performed, the PAF will go LOW
after (16,385-m) writes for the IDT72T7285, (32,769-m) writes for the
IDT72T7295,(65,537-m)writes forthe IDT72T72105and (131,073-m) writes
forthe IDT72T72115, where mis the full offset value. The default setting for
these values are stated in the footnote of Table 2.

Whenthe FIFOisfull, the InputReady (IR) flagwill go HIGH, inhibiting further
write operations. Ifno reads are performed after areset, IRwill go HIGH after
Dwritestothe FIFO. D =16,385 writes forthe IDT72T7285, 32,769 writes for
the IDT72T7295, 65,537 writes for the IDT72T72105 and 131,073 writes for
the IDT72T72115, respectively. Note that the additional word in FWFT mode
isdue to the capacity ofthe memory plus output register.

Ifthe FIFQ is full, the first read operation will cause the IR flag to go LOW.
Subsequent read operations will cause the PAF and HF to go HIGH at the
conditionsdescribedin Table 4. Iffurther read operations occur, without write
operations, the PAE willgo LOWwhenthere aren + 1 wordsinthe FIFO, where
nisthe empty offset value. Continuing read operations will cause the FIFO to
become empty. When the lastword has beenread from the FIFO, OR will go
HIGH inhibiting further read operations. RENisignored when the FIFQis empty.

When configured in FWFT mode, the OR flag output is triple register-
buffered, and the IR flag outputis double register-buffered.

Relevanttiming diagrams for FWFT mode can be found in Figure 14, 15,
16 and 19.
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TABLE 2 — DEFAULT PROGRAMMABLE
FLAG OFFSETS

IDT72T7285,72T7295,72T72105,72T72115

LD FSEL1 FSELO Offsets n,m
H C L 1,023

L H L 511

L L H 255

L L L 127

L H H 63

H H L 31

H L H 15

H H H 7
LD FSEL1 FSELO Program Mode
H X X Serial®

L X X Parallel®

NOTES: _

1. n = empty offset for PAE.

2. m = full offset for PAF.

3. As well as selecting serial programming mode, one of the default values will also
be loaded depending on the state of FSELO & FSELL.

4. As well as selecting parallel programming mode, one of the default values will
also be loaded depending on the state of FSELO & FSEL1.

PROGRAMMING FLAG OFFSETS

Fulland Empty Flag offsetvalues are userprogrammable. The IDT72T7285/
72T7295/72T72105/72T72115have internal registers for these offsets. There
are eight default offset values selectable during Master Reset. These offset
values are shownin Table 2. Offset values can also be programmed into the
FIFOinone oftwoways; serial or parallel loading method. The selection ofthe
loading method is done using the LD (Load) pin. During Master Reset, the state

TEMPERATURE RANGES

ofthe LDinputdetermines whether serial or parallel flag offset programming is
enabled. A HIGH on LD during Master Reset selects serial loading of offset
values. ALOW on LD during Master Reset selects parallel loading of offset
values.

Inadditiontoloading offset valuesinto the FIFO, itis also possible to read
the current offset values. Offset values can be read via the parallel output port
Qo-Qn, regardless of the programming mode selected (serial or parallel). Itis
not possible to read the offset values in serial fashion.

Figure 3, Programmable Flag Offset Programming Sequence, summaries
the control pins and sequence for both serial and parallel programming modes.
Foramore detailed description, see discussion that follows.

The offset registers may be programmed (and reprogrammed) any time
after Master Reset, regardless of whether serial or parallel programming has
been selected. Valid programming ranges are from 0to D-1.

SYNCHRONOUS vs ASYNCHRONOUS PROGRAMMABLE FLAG
TIMING SELECTION

The DT72T7285/72T7295/72T72105/72T72115 canbe configured during
the Master Reset cycle with either synchronous or asynchronous timing for PAF
and PAE flags by use of the PFM pin.

If synchronous PAF/PAE configuration is selected (PFM, HIGH during
MRS), the PAF is asserted and updated on the rising edge of WCLK only and
notRCLK. Similarly, PAE is asserted and updated on the rising edge of RCLK
onlyand not WCLK. For detail timing diagrams, see Figure 23 for synchronous
PAF timing and Figure 24 for synchronous PAE timing.

If asynchronous PAF/PAE configuration is selected (PFM, LOW during
MRS), the PAFis asserted LOW onthe LOW-to-HIGH transition of WCLK and
PAF isresetto HIGH onthe LOW-to-HIGH transition of RCLK. Similarly, PAE
isasserted LOW onthe LOW-to-HIGH transition of RCLK. PAE isresetto HIGH
on the LOW-to-HIGH transition of WCLK. For detail timing diagrams, see
Figure 25 for asynchronous PAF timing and Figure 26 for asynchronous PAE

timing.
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TABLE 3— STATUS FLAGS FOR IDT STANDARD MODE

TEMPERATURE RANGES

IDT72T7285 IDT72T7295 IDT72T72105 IDT72T72115 FF | PAF| HF | PAE| EF
0 0 0 0 H|H|[H]L [L
Number of 1ton® 1ton" 1ton” 1ton® HH]|H|]L|[H
Words in (n+1) to 8,192 (n+1) to 16,384 (n+1) to 32,768 (n+1) to 65,536 H|H[H] H]|H
FIFO 8,193 to (16,384-(m+1)) | 16,385 to (32,768-(m+1)) | 32,769 to (65,536-(m+1)) | 65,537 to (131,072-(m+1)) H H L H H
(16,384-m) to 16,383 (32,768-m) to 32,767 (65,536-m) t0 65,535 | (131,072-m) to 131,071 HlL|[L]H]|H
16,384 32,768 65,536 131,072 L L [L H | H
NOTE:
1. See table 2 for values for n, m.
TABLE 4 — STATUS FLAGS FOR FWFT MODE
IDT72T7285 IDT72T7295 IDT72T72105 IDT72T72115 IR |PAF| HF [PAE | OR
0 0 0 0 L{H]|H]|L H
Number of 1 to n+1 1to n+1 1 to n+1 1 to n+1 L H H L L
Words in (n+2) t0 8,193 (n+2) t0 16,385 (n+2) to 32,769 (n+2) to 65,537 L{H|H[H]L
FIFO 8,194 to (16,385-(m+1)) | 16,386 to (32,769-(m+1)) | 32,770 to (65,537-(m+1)) | 65,53810 (131,073-m+1)) | L | H | L [ H 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 LfL | L|H L
16,385 32,769 65,537 131,073 H|L |[L L
NOTE: 5994 drw05

1. See table 2 for values for n, m.
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IDT72T7285
IDT72T7295
IDT72T72105
LD WEN REN SEN | WCLK | RCLK | SCLK IDT72T72115
f X X Parallel write to registers: _
0 0 1 1 Empty Offset (LSB) N
Empty Offset (MSB)
Full Offset (LSB)
Full Offset (MSB) —>
0 1 0 1 X X Parallel read from registers:
f Empty Offset (LSB) IR
Empty Offset (MSB)
Full Offset (LSB)
Full Offset (MSB) >
Serial shift into registers:
0 1 1 0 X x |1 28 bits for the IDT72T7285
30 bits for the IDT72T7295
32 bits for the IDT72T72105
34 bits for the IDT72T72115
1 bit for each rising SCLK edge
Starting with Empty Offset (LSB)
Ending with Full Offset (MSB)
X 1 1 1 X X X No Operation
1 X X f X X Write Memory
1 X X j X Read Memory
1 1 1 X X X X No Operation

5994 drw06

NOTES:

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

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

Figure 3. Programmable Flag Offset Programming Sequence



IDT72T7285/72T7295/72T72105/72T72115 2.5V TeraSync™ 72-BIT FIFO COMMERCIAL AND INDUSTRIAL

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

1st Parallel Offset Write/Read Cycle

D/Q71 <+— D/Q19
5 D/Q17 D/Q8 D/Q0
55 h 4 ¥y EMPTY OFFSET REGISTER (PAE * Non-Interspersed
"{;" 17/16/15/14|1312(11|10/9 | 8( 7| 6| 5| 4| 3|2 | 1 [+ Parity
"J,"' 17/16/15/14{13 12111 |10| 9 8|7|6|5| 4| 3|2|1 <—Interspersed
]5 ﬁ Parity
# of Bits Used

2nd Parallel Offset Write/Read Cycle
D/Q71 <+— D/Q19

” D/Q17 D/Q8 D/Qo
1)
O v FULL OFFSET REGISTER (PAF) v Nondnterspersed
--{;-- 17116|15(14(13(12\1110|/9 |8 |7 |6 |5| 4|3 (2 | 1 [*—Parity
edaee 17/16|15/14|13|12/11(10| 9 8|7|6|5|4|3|2 |1 |[<—Interspersed
3% f Parity
# of Bits Used

x72 Bus Width

1st Parallel Offset Write/Read Cycle
D/Q35 <+— D/Q19

‘ D/Q17 D/QS D/Q0
;ﬁ ¥ v EMPTY OFFSET REGISTER (PAE vl
{9 on-Interspersed
e 17/16(/15(14 (13(12|11|10/9 (8|7 | 6| 5| 4| 3 2 1 [ Parity
"]r"' 17/16]/15/14/13 1211 |10/ 9 8/7/6|/5/4 3 1 |<— Interspersed
4 3 Parity
# of Bits Used
2nd Parallel Offset Write/Read Cycle
DIG35 <— DIQ19 17 b/as D/Q0
;ﬁ ¥ v FULL OFFSET REGISTER (PAF) v NonInterspersed
"r-l'- 1716 (15(1413(1211110|9 |8 |7 |6 |5 |4 |3 |2 |1 |[*—Parity
eaee 1716|1514 [1312[11]10]9 DX|8 | 7] 6|5 | 4[3 [2 |1 |[w—Interspersed
]5 3 Parity
# of Bits Used
x36 Bus Width

1st Parallel Offset Write/Read Cycle

D/Q17
I D/Q16 Data Inputs/Outputs D/Q0

EMPTY OFFSET (LSB) REGISTER (PAE)

Non-Interspersed

16/15(14(13(1211/10/ 9| 8|7 |6 | 5| 4| 3|2 |1 [* Parity
1615 (1413|12{1110| 9 8/7/6|/5/4|3 1 [ Interspersed
D/as # of Bits Used J Parly
2nd Parallel Offset Write/Read Cycle
D/*Q1 7+D/Q1 6 Data Inputs/Outputs D/Q0
EMPTY OFFSET (MSB) REGISTER (PAE)
17
17
3rd Parallel Offset Write/Read Cycle
D/*QE);Im 6 Data Inputs/Outputs D/Q0

FULL OFFSET (LSB) REGISTER (PAF)
16 1514 |[131211(10|9 (8|7 |6 |5|4| 3|2 |1
161514 [13|12[11110|9 8/7/6/5/4/3|2|1

D/Q8
4th Parallel Offset Write/Read Cycle ¥ of Bits Used
DIQ17 of Bits Used:
v *D/ Q16 Data Inputs/Outputs D/Q0 14 bits for the IDT72T7285
FULL OFFSET (MSB) REGISTER (PAF) 15 bits for the IDT72T7295
17 16 bits for the IDT72T72105
17 bits for the IDT72T72115
17 Note: All unused input bits
are don'’t care.
x18 Bus Width

5994 drw07

NOTE:
1. Consecutive reads of the offset registers is not permitted. The read operation must be disabled for a minimum of one RCLK cycle in between offset register accesses. (Please
refer to Figure 22, Parallel Read of Programmable Flag Registers (IDT Standard and FWFT Modes) for more details).

Figure 3. Programmable Flag Offset Programming Sequence (Continued)
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SERIAL PROGRAMMING MODE

If Serial Programming mode has been selected, as described above, then
programming of PAE and PAF values can be achieved by using a combination
oftheLD, SEN, SCLK and Slinputpins. Programming PAE and PAF proceeds
asfollows:whenLDand SEN are setLOW, data onthe Slinputare written, one
bitfor each SCLK rising edge, starting with the Empty Offset LSB and ending
with the Full Offset MSB. A total of 28 bits for the IDT7277285, 30 bits for the
IDT72T7295, 32 bits for the IDT72T72105 and 34 bits for the IDT72T72115.
SeeFigure 20, Serial Loading of Programmable Flag Registers, forthe timing
diagram for thismode.

Using the serial method, individual registers cannot be programmed selec-
tively. PAE and PAF can show a valid status only after the complete set of bits
(foralloffsetregisters) has been entered. The registers can be reprogrammed
aslong asthe complete setofnewoffset bits is entered. When LD is LOW and
SENis HIGH, no serial write to the registers can occur.

Write operations to the FIFO are allowed before and during the serial
programming sequence. Inthis case, the programming of all offset bits does not
havetooccuratonce. Aselectnumber of bits can be writtentothe Slinputand
then, by bringing LD and SEN HIGH, data can be written to FIFO memory via
Dnbytoggling WEN. When WEN s brought HIGH with LD and SEN restored
toaLOW, the next offset bitin sequence is written to the registersvia Sl. Ifan
interruption of serial programmingis desired, itis sufficient eitherto setLD LOW
and deactivate SEN or to set SENLOW and deactivate LD. Once LD and SEN
are bothrestoredtoaLOW level, serial offset programming continues.

Fromthe time serial programming has begun, neither programmable flag will
bevaliduntilthe full setof bitsrequiredtofillall the offsetregistershas beenwritten.
Measuring fromthe rising SCLK edge that achieves the above criteria; PAF wil
be valid after three more rising WCLK edges plus tPAr, PAE will be valid after
the next three rising RCLK edges plus tPAE.

Itisonly possible toread the flag offset values via the parallel output port Qn.

PARALLEL MODE

If Parallel Programming mode has been selected, as described above, then
programming of PAE and PAF values can be achieved by using a combination
of the LD, WCLK , WEN and Dn input pins. Programming PAE and PAF
proceeds as follows: LD and WEN must be setLOW. Forx72, x36 orx18 data
ontheinputs Dnare written into the Empty Offset Register on the first LOW-to-
HIGH transition of WCLK. Uponthe second LOW-to-HIGH transition of WCLK,
dataarewrittenintothe Full Offset Register. The third transition of WCLK writes,
once again, to the Empty Offset Register. See Figure 3, Programmable Flag
Offset Programming Sequence. See Figure 21, Parallel Loading of Program-
mable Flag Registers, for the timing diagram for this mode.

Theactofwriting offsets in parallel employs a dedicated write offset register
pointer. The act of reading offsets employs a dedicated read offset register
pointer. The two pointers operate independently; however, aread and awrite
should notbe performed simultaneously tothe offset registers. AMaster Reset
initializes both pointers to the Empty Offset (LSB) register. A Partial Reset has
no effectonthe position ofthese pointers.

Write operations to the FIFO are allowed before and during the parallel
programming sequence. Inthis case, the programming of all offsetregisters does
nothave to occuratonetime. One, two or more offsetregisters can be written
and then by bringing LD HIGH, write operations can be redirected to the FIFO
memory. WhenLDis setLOW again, and WEN is LOW, the next offset register
insequenceiswritten to. As an alternative to holding WEN LOW and toggling
LD, parallel programming can also be interrupted by setting LD LOW and
toggling WEN.

Note that the status of a programmable flag (PAE or PAF) outputis invalid
during the programming process. From the time parallel programming has

TEMPERATURE RANGES

begun, aprogrammable flag output will not be valid until the appropriate offset
word has beenwrittento the register(s) pertaining to that flag. Measuring from
the rising WCLK edge that achieves the above criteria; PAF will be valid after
twomorerising WCLK edges plustrar, PAE will be valid after the nexttworrising
RCLK edges plus tPAE plus tSkEw2.

Theactofreading the offsetregistersemploys adedicated read offsetregister
pointer. The contents ofthe offsetregisters can be read on the Qo-Qn pinswhen
LDissetLOWandRENis setLOW. Itisimportantto note that consecutive reads
ofthe offsetregistersis not permitted. The read operation must be disabled for
aminimumofone RCLK cycleinbetween offsetregister accesses. Forx72,x36
andx18 outputbuswidth, 2 read cycles are required to obtain the values of the
offsetregisters. Starting withthe Empty Offset Registers LSB and finishing with
the Full Offset Registers MSB. See Figure 3, Programmable Flag Offset
Programming Sequence. See Figure 22, Parallel Read of Programmable
Flag Registers, for the timing diagram for this mode.

Itis permissible tointerruptthe offset register read sequence with reads or
writes tothe FIFO. Theinterruptionis accomplished by deassertingREN, LD,
or both together. When REN and LD are restored toa LOW level, reading of
the offsetregisters continues whereitleft off. It should be noted, and care should
be taken fromthe factthatwhenaparallel read of the flag offsets is performed,
the data word that was present on the output lines Qn will be overwritten.

Parallelreading ofthe offsetregistersis always permitted regardless of which
timing mode (IDT Standard or FWFT modes) has been selected.

RETRANSMIT FROM MARK OPERATION

The Retransmitfrom Mark feature allows FIFO data to be read repeatedly
starting ata user-selected position. The FIFOisfirst putinto retransmit mode that
will‘mark’ abeginning word and also setapointer thatwill preventongoing FIFO
write operations from over-writing retransmit data. The retransmit data can be
read repeatedly any number oftimes fromthe ‘marked’ position. The FIFO can
be taken out of retransmit mode at any time to allow normal device operation.
The ‘mark’ position can be selected any number oftimes, each selection over-
writing the previous marklocation. Retransmit operationis availableinboth IDT
standard and FWFT modes.

During IDT standard mode the FIFQis putinto retransmit mode by a Low-
to-High transition on RCLK when the ‘MARK’ inputis HIGH and EF is HIGH.
Therising RCLK edge ‘marks’ the data presentinthe FIFO outputregister as
thefirstretransmitdata. The FIFO remainsinretransmitmode until arising edge
on RCLK occurs while MARK is LOW.

Once a‘marked’ location has been set (and the device is still in retransmit
mode, MARK is HIGH), aretransmitcan be initiated by arising edge on RCLK
while the retransmitinput (RT) is LOW. REN must be HIGH (reads disabled)
before bringing RT LOW. The device indicates the start of retransmit setup by
setting EF LOW, also preventing reads. When EF goes HIGH, retransmitsetup
iscomplete and read operations may begin startingwith the first data atthe MARK
location. Since IDT standard mode is selected, every word read including the
first'marked’ word following aretransmitsetup requiresaLOW onREN (read
enabled).

Note, write operations may continue as normal during all retransmit functions,
howeverwrite operationsto the ‘marked’ location will be prevented. See Figure
18, Retransmit from Mark (IDT standard mode), for the relevant timing
diagram.

During FWFT mode the FIFOis putinto retransmit mode by arising RCLK
edge whenthe ‘MARK' inputis HIGH and ORis LOW. The rising RCLK edge
‘marks’the data presentinthe FIFO outputregister as the firstretransmit data.
The FIFO remains in retransmit mode until a rising RCLK edge occurs while
MARK isLOW.
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Onceamarkedlocationhasbeenset(andthe deviceis stillinretransmitmode,
MARK is HIGH), aretransmit can be initiated by arising RCLK edge while the
retransmit input (RT) is LOW. REN must be HIGH (reads disabled) before
bringing RT LOW. The device indicates the start of retransmit setup by setting
ORHIGH.

When OR goes LOW, retransmit setup is complete and on the next rising
RCLK edge after retransmit setupis complete, (RT goes HIGH), the contents
ofthefirstretransmitlocation are loaded onto the outputregister. Since FWFT
mode is selected, the firstword appears on the outputs regardless of REN, a
LOW onREN s not required for the firstword. Reading all subsequent words
requires a LOW on REN to enable the rising RCLK edge. See Figure 19,
Retransmitfrom Mark timing (FWFT mode), for the relevant timing diagram.

Note, there musthbe aminimum of 32 bytes of data between the write pointer

TABLE 5 — 1/0 CONFIGURATION

TEMPERATURE RANGES

and read pointer when the MARK is asserted. (32 bytes = 16 word = 8 long
words). Also, once the MARK s set, the write pointer will notincrement past the
“marked” location untilthe MARK is deasserted. This prevents “overwriting” of
retransmitdata.

HSTL/LVTTLI/O

Boththe write portand read portare user selectable between HSTL or LVTTL
/O, viatwo selectpins, WHSTL and RHSTL respectively. All other control pins
are selectable via SHSTL, see Table 5 for details of groupings.

Note, thatwhenthe write portis selected for HSTL mode, the user can reduce
the power consumption (in stand-by mode by utilizing the WCS input).

All“Static Pins” must be tied to Vcc or GND. These pins are LVTTL only,
and are purely device configuration pins.

WHSTL SELECT RHSTL SELECT SHSTL SELECT STATIC PINS
WHSTL: HIGH = HSTL RHSTL: HIGH = HSTL SHSTL: HIGH = HSTL LVTTL ONLY
LOW = LVTTL LOW =LVTTL LOW = LVTTL
Dn (IIP) RCLK/RD (I/P) EF/OR (O/P) SCLK (I/P) PRS (I/P) IW (I/P) oW (I/P)
WCLK/WR (I/P) RCS (I/P) PAF (O/P) LD (I/P) TRST (I/P) BM (I/P) ASYW (I/P)
WEN (1/P) MARK (I/P) EREN (O/P) MRS (I/P) TDI (I/P) ASYR (I/P) BE (I/P)
WCS (I/P) REN (I/P) PAE (O/P) TCK (I/P) IP (IIP) FSELO (I/P)
OE (IIP) FF/IR (O/P) TMS (I/P) FSEL1 (I/P) PFM (I/P)
RT (IIP) HF (O/P) SEN (I/P) SHSTL (I/P) WHSTL (I/P)
Qn (O/P) ERCLK (O/P) FWFT/SI (I/P) RHSTL (I/P)
TDO (O/P)
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SIGNALDESCRIPTION

INPUTS:

DATA IN (Do - Dn)
Datainputs for 72-hit wide data (Do - D71), data inputs for 36-bit wide data
(Do - D3s) or data inputs for 18-hit wide data (Do - D17).

CONTROLS:

MASTER RESET (MRS)

AMaster Resetis accomplished whenever the MRS inputistakentoa LOW
state. Thisoperation sets the internal read and write pointersto thefirstlocation
ofthe RAM array. PAE will go LOW, PAF will go HIGH, and HF will go HIGH.

If FWFT/SIis LOW during Master Reset then the IDT Standard mode,
along with EF and FF are selected. EF will go LOW and FF will go HIGH. If
FWFT/Slis HIGH, then the First Word Fall Through mode (FWFT), along with
IRand OR, are selected. OR will go HIGH and IR will go LOW.

Allcontrol settings suchas OW, IW, BM, BE, RM, PFMand IP are defined
duringthe Master Resetcycle.

DuringaMaster Reset, the outputregisterisinitialized to all zeroes. AMaster
Resetis required after power up, before awrite operation cantake place. MRS
isasynchronous.

See Figure 9, Master Reset Timing, for the relevant timing diagram.
PARTIAL RESET (PRS)

APartial Resetisaccomplishedwheneverthe PRS inputistakentoaLOW
state. Asinthe case of the Master Reset, the internal read and write pointers
aresettothefirstlocation ofthe RAMarray, PAE goes LOW, PAF goesHIGH,
and HF goes HIGH.

Whichevermode is active atthe time of Partial Reset, IDT Standard mode
or FirstWord Fall Through, that mode will remain selected. Ifthe IDT Standard
mode is active, then FF will go HIGH and EF will go LOW. Ifthe First Word
Fall Through mode is active, then OR will go HIGH, and IR will go LOW.

Following Partial Reset, all values held in the offset registers remain
unchanged. The programming method (parallel or serial) currently active at
thetime of Partial Resetis alsoretained. The outputregisterisinitializedtoall
zeroes. PRS is asynchronous.

A Partial Reset is useful for resetting the device during the course of
operation, when reprogramming programmable flag offset settings may notbe
convenient.

See Figure 10, Partial Reset Timing, for the relevant timing diagram.

ASYNCHRONOUS WRITE (ASYW)

The write port can be configured for either Synchronous or Asynchronous
mode of operation. If during Master Reset the ASYW input is LOW, then
Asynchronous operation of the write port will be selected. During Asynchro-
nous operation of the write portthe WCLK inputbecomes WR input, this is the
Asynchronous write strobe input. Arising edge on WR will write data present
onthe Dninputsintothe FIFO. (WEN must be tied LOW when using the write
portin Asynchronous mode).

Whenthe write portis configured for Asynchronous operation the full flag
(FF) operatesin an asynchronous manner, thatis, the full flag will be updated
based in both a write operation and read operation. Note, if Asynchronous
mode is selected, FWFT is not permissable. Refer to Figures 30, 31, 34 and

35forrelevanttiming and operational waveforms.

ASYNCHRONOUS READ (ASYR)
Theread portcan be configured for either Synchronous or Asynchronous
mode of operation. If during a Master Reset the ASYR input is LOW, then

TEMPERATURE RANGES

Asynchronous operation of the read port will be selected. During Asynchro-
nous operation of the read portthe RCLK inputbecomes RD input, this is the
Asynchronous read strobe input. Arising edge on RD will read data from the
FIFO via the output register and Qn port. (REN must be tied LOW during
Asynchronous operation of the read port).

The OE input provides three-state control of the Qn output bus, in an
asynchronous manner. (RCS, provides three-state control ofthe read portin
Synchronous mode).

Whenthe read portis configured for Asynchronous operation the device
mustbe operating on IDT standard mode, FWFT modeis not permissible ifthe
read portis Asynchronous. The Empty Flag (EF) operatesinan Asynchronous
manner, thatis, the empty flag will be updated based on both a read operation
and awrite operation. Refertofigures 32, 33, 34 and 35 for relevanttiming and
operational waveforms.

RETRANSMIT (RT)

The Retransmit (RT) input is used in conjunction with the MARK input,
together they provide ameans by which data previously read out of the FIFO
canbereread any number of times. If retransmit operation has been selected
(i.e.the MARK inputis HIGH), arising edge on RCLK while RTis LOW will reset
the read pointer back tothe memory location setby the user viathe MARK input.

IfIDT standard mode has been selected the EF flagwillgo LOW andremain
LOW for the time that RT is held LOW. RT can be held LOW for any number
of RCLK cycles, the read pointer being resetto the marked location. The next
rising edge of RCLK after RT has returned HIGH, will cause EF to go HIGH,
allowing read operationsto be performed onthe FIFO. The nextread operation
will access data fromthe ‘marked’ memory location.

Subsequentretransmit operations may be performed, eachtime the read
pointerreturning tothe ‘marked’ location. See Figure 18, Retransmit from Mark
(IDT Standard mode) for the relevant timing diagram.

IfFWFT mode has beenselected the OR flagwillgo HIGH and remain HIGH
forthetimethat RT is held LOW. RT canbe held LOW for any number of RCLK
cycles, the read pointer being reset to the ‘marked’ location. The next RCLK
rising edge after RT has returned HIGH, will cause OR to go LOW and due to
FWFT operation, the contents ofthe marked memory locationwill be loaded onto
the output register, a read operation being required for all subsequent data
reads.

Subsequent retransmit operations may be performed eachtime the read
pointerreturning tothe ‘marked’ location. See Figure 19, Retransmit from Mark
(FWFT mode) for the relevant timing diagram.

MARK

The MARK inputis usedto select Retransmitmode of operation. AnNRCLK
rising edge while MARK is HIGH will mark the memory location of the data
currently present on the output register, the device will also be placed into
retransmitmode. Note, forthe IDT72T7285/72T7295/72T72105, there must
be aminimum of 128 bytes of data between the write pointer and read pointer
whenthe MARK s asserted. Forthe IDT72T72115, there mustbe aminimum
of 256 bytes of data between the write pointer and read pointer whenthe MARK
isasserted. Remember, 8 (x9) bytes =4 (x18) words =2 (x36) words = 1 (x72)
word. Also, once the MARK s set, the write pointer will notincrement past the
“marked” location untilthe MARK is deasserted. This prevents “overwriting”
of retransmitdata.

The MARK input mustremain HIGH during the whole period of retransmit
mode, a falling edge of RCLK while MARK is LOW will take the device out of
retransmitmode andinto normal mode. Any number of MARK locations can be
setduring FIFO operation, only the lastmarked location taking effect. Once a
mark location has been setthe write pointer cannot be incremented past this
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marked location. During retransmit mode write operations to the device may
continue withouthindrance.

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

Thisis adual purpose pin. During Master Reset, the state of the FWFT/
Slinput determines whether the device will operate in IDT Standard mode or
First Word Fall Through (FWFT) mode.

If, at the time of Master Reset, FWFT/SlisLOW, then IDT Standard mode
will be selected. This mode uses the Empty Flag (EF) to indicate whether or
notthere are anywords presentinthe FIFO memory. Italso usesthe Full Flag
function (FF)toindicate whether or notthe FIFO memory has any free space
forwriting. InIDT Standard mode, every word read from the FIFO, including
the first, must be requested using the Read Enable (REN) and RCLK.

If, at the time of Master Reset, FWFT/SIis HIGH, then FWFT mode will be
selected. This mode uses Output Ready (OR) toindicate whether or notthere
is valid data at the data outputs (Qn). Italso uses Input Ready (IR) toindicate
whether or notthe FIFO memory has any free space forwriting. Inthe FWFT
mode, thefirstwordwrittentoanempty FIFO goes directlyto Qnafterthree RCLK
rising edges, REN = LOW is not necessary. Subsequent words must be
accessed using the Read Enable (REN) and RCLK.

After Master Reset, FWFT/Sl acts as aserialinputfor loading PAE and PAF
offsetsintothe programmable registers. The serial input function can only be
usedwhenthe serial loading method has been selected during Master Reset.
Serial programming using the FWFT/SI pin functions the same way inboth DT

Standard and FWFT modes.

WRITE STROBE & WRITE CLOCK (WR/WCLK)

If Synchronous operation of the write porthas been selected via ASYW, this
inputbehaves as WCLK.

Awrite cycleisinitiated on the rising edge of the WCLK input. Data setup
and hold times mustbe metwith respectto the LOW-to-HIGH transition of the
WCLK. Itis permissible to stopthe WCLK. Note thatwhile WCLKisidle, the FF/
IR, PAF and HF flags will not be updated. (Note that WCLK is only capable of
updating HF flag to LOW). The Write and Read Clocks can either be
independentor coincident.

If Asynchronous operation has beenselected thisinputis WR (write strobe).
Datais Asynchronously writtenintothe FIFO viathe Dninputs wheneverthere
isarising edge on WR. Inthis mode the WEN input must be tied LOW.
WRITE ENABLE (WEN)

Whenthe WEN input isLOW, datamay be loaded intothe FIFORAM array
ontherising edge of every WCLK cycle ifthe device is not full. Datais stored
in the RAM array sequentially and independently of any ongoing read
operation.

WhenWENis HIGH, nonew datais writteninthe RAM array on each WCLK
cycle.

To prevent data overflow in the IDT Standard mode, FF will go LOW,
inhibiting further write operations. Upon the completion of a valid read cycle,
FF will go HIGH allowing a write to occur. The FF is updated by two WCLK
cycles +tskew after the RCLK cycle.

To prevent data overflow inthe FWFT mode, IR willgo HIGH, inhibiting
further write operations. Upon the completion of a valid read cycle, IRwill go
LOW allowing a write to occur. The IR flagis updated by two WCLK cycles +
tskew after the valid RCLK cycle.

WEN isignoredwhenthe FIFQis fullin either FWFT or IDT Standard mode.

If Asynchronous operation of the write porthas been selected, then WEN
mustbe held active, (tied LOW).

TEMPERATURE RANGES

READ STROBE & READ CLOCK (RD/RCLK)

If Synchronous operation ofthe read porthas been selected viaASYR, this
inputbehavesasRCLK. A read cycleisinitiated onthe rising edge of the RCLK
input. Data can be read onthe outputs, onthe rising edge ofthe RCLK input.
ltis permissibleto stopthe RCLK. Note thatwhile RCLKisidle, the EF/OR, PAE
and HF flags will not be updated. (Note that RCLK is only capable of updating
the HF flag to HIGH). The Write and Read Clocks can be independent or
coincident.

If Asynchronous operation has been selected this input is RD (Read
Strobe) . Data is Asynchronously read from the FIFO via the output register
wheneverthereis arising edge on RD. Inthismode the REN and RCS inputs
mustbe tied LOW. The OE inputis used to provide Asynchronous control of the
three-state Qnoutputs.

WRITE CHIP SELECT (WCS)

The WCS disables all Write Port inputs (data only) if it is held HIGH. To
perform normal operations on the write port, the WCS must be enabled, held
LOW.

READ ENABLE (REN)

When Read Enable is LOW, data is loaded from the RAM array into the
outputregisterontherising edge of every RCLK cycle ifthe device is notempty.

Whenthe REN inputis HIGH, the output register holds the previous data
andno new datais loaded into the output register. The data outputs Qo-Qn
maintain the previous data value.

Inthe IDT Standard mode, every word accessed at Qn, including the first
word written to an empty FIFO, must be requested using REN provided that
RCSisLOW. Whenthe lastword has beenread fromthe FIFO, the Empty Flag
(EF) willgo LOW, inhibiting further read operations. RENisignored whenthe
FIFOis empty. Once awrite is performed, EF will go HIGH allowing aread to
occur. The EF flagis updated by two RCLK cycles +tskew afterthe valid WCLK
cycle. BothRCS and REN must be active, LOW for data to be read out on the
rising edge of RCLK.

Inthe FWFT mode, thefirstword writtentoanempty FIFO automatically goes
tothe outputs Qn, onthe third valid LOW-to-HIGH transition of RCLK +tSKew
afterthefirstwrite. RENand RCS donotneedtobe asserted LOW forthe First
Word to fall through to the output register. In order to access all other words,
a read must be executed using REN and RCS. The RCLK LOW-to-HIGH
transition after the lastword has been read fromthe FIFO, Output Ready (OR)
willgo HIGH with atrue read (RCLK withREN = LOW; RCS = LOW), inhibiting
further read operations. REN is ignored when the FIFO is empty.

If Asynchronous operation ofthe Read port has been selected, then REN
mustbe held active, (tied LOW).

SERIAL ENABLE (SEN)

The SENinput is an enable used only for serial programming of the offset
registers. The serial programming method must be selected during Master
Reset. SENisalways usedin conjunctionwith LD. Whentheselines are both
LOW, dataatthe Slinputcan be loadedintothe programregister one bitforeach
LOW-to-HIGH transition of SCLK.

When SEN is HIGH, the programmable registers retains the previous
settings and no offsets are loaded. SEN functions the same way in both IDT
Standard and FWFT modes.

OUTPUT ENABLE (OE)
When OutputEnable s enabled (LOW), the parallel outputbuffersreceive
datafromthe outputregister. When OE isHIGH, the output data bus (Qn) goes
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intoa highimpedance state. During Master or a Partial Resetthe OE isthe only
inputthatcan place the outputbus Qn, into High-Impedance. During Resetthe
RCS input can be HIGH or LOW, it has no effect on the Qn outputs.

READ CHIP SELECT (RCS)

The Read Chip Select input provides synchronous control of the Read
outputport. WhenRCS goes LOW, the nextrising edge of RCLK causes the
Qnoutputstogotothe Low-Impedance state. WhenRCS goes HIGH, the next
RCLK rising edge causes the Qnoutputstoreturnto HIGH Z. During a Master
or Partial Resetthe RCSinputhas noeffectonthe Qnoutputbus, OE isthe only
input that provides High-Impedance control ofthe Qn outputs. [fOE is LOW the
Qndata outputs will be Low-Impedance regardless of RCS until the firstrising
edge of RCLK after a Resetis complete. ThenifRCS is HIGH the data outputs
willgo to High-Impedance.

TheRCSinputdoesnoteffectthe operation ofthe flags. Forexample, when
the firstword is written to an empty FIFO, the EF will still go from LOW to HIGH
based on arising edge of RCLK; regardless of the state of the RCS input.

Also, when operating the FIFO in FWFT mode the first word written to an
empty FIFO willstill be clocked throughto the output register based on RCLK,
regardless of the state of RCS. For this reason the user must take care when
adatawordiswrittentoan empty FIFOin FWFT mode. IfRCSis disabledwhen
anempty FIFOiswritteninto, the firstword will fall through to the outputregister,
butwillnot be available onthe Qn outputs which areinHIGH-Z. The user must
take RCS active LOW to access thisfirstword, place the outputbusin LOW-Z.
RENmustremaindisabled HIGH for atleastone cycle after RCS has gone LOW.
Arising edge of RCLK with RCS and REN active LOW, will read out the next
word. Care must be taken so as not to lose the first word written to an empty
FIFOwhenRCS s HIGH. Referto Figure 17, RCSand RENRead Operation
(FWFT Mode). The RCS pin must also be active (LOW) in order to perform
aRetransmit. See Figure 13for Read Cycle and Read Chip Select Timing (IDT
Standard Mode). See Figure 16 for Read Cycle and Read Chip Select Timing
(First Word Fall Through Mode).

If Asynchronous operation of the Read porthas been selected, thenRCS
mustbe held active, (tied LOW). OE provides three-state control of Qn.

WRITE PORT HSTL SELECT (WHSTL)

The controlinputs, datainputs and flag outputs associated with the write port
canbesetuptobeeitherHSTL or LVTTL. IfWHSTLis HIGH during the Master
Reset, then HSTL operation of the write port will be selected. IFWHSTL isLOW
atMaster Reset, then LVTTL will be selected.

Theinputsand outputs associated with the write portare listed in Table 5.

READ PORT HSTL SELECT (RHSTL)

The controlinputs, datainputs and flag outputs associated with the read port
canbesetuptobeeitherHSTLor LVTTL. IfRHSTLisHIGH during the Master
Reset, then HSTL operation of the read portwill be selected. fRHSTLisLOW
atMaster Reset, then LVTTL willbe selected forthe read port, then echo clock
and echo read enable will not be provided.

Theinputs and outputs associated with the read port are listed in Table 5.

SYSTEM HSTL SELECT (SHSTL)

Allinputs notassociated withthe write and read port can be setuptobe either
HSTLor LVTTL. If SHSTLis HIGH during Master Reset, then HSTL operation
ofallthe inputs not associated with the write and read port will be selected. If
SHSTL is LOW at Master Reset, then LVTTL will be selected. The inputs
associated with SHSTL are listed in Table 5.

TEMPERATURE RANGES

LOAD (LD)

Thisisadual purpose pin. During Master Reset, the state of the LD input,
alongwith FSELOand FSEL1, determines one of eight default offset values for
the PAE and PAF flags, along with the method by which these offset registers
canbe programmed, parallel or serial (see Table 2). After Master Reset, LD
enableswrite operationsto and read operations from the offset registers. Only
the offsetloading method currently selected canbe usedtowrite tothe registers.
Offset registers can be read only in parallel.

After Master Reset, the LD pinis used to activate the programming process
ofthe flag offsetvalues PAE and PAF. Pulling LD LOWwill begin aserial loading
or parallelload or read of these offset values.

BUS-MATCHING (BM, IW, OW)

The pinsBM, IWand OW are usedto define the inputand outputbus widths.
During Master Reset, the state of these pinsis used to configure the device bus
sizes. See Table 1 for control settings. Allflags will operate onthe word/byte
size boundary as defined by the selection of bus width. See Figure 5 for Bus-
Matching Byte Arrangement.

BIG-ENDIAN/LITTLE-ENDIAN ( BE)

During Master Reset, a LOW on BE will select Big-Endian operation. A
HIGH on BE during Master Resetwill select Little-Endian format. This function
isusefulwhenthe followinginputto outputbus widths areimplemented: x72to
x36, X72 to x18, x36 to x72 and x18 to x72. If Big-Endian mode is selected,
thenthe mostsignificant byte (word) of the long word writteninto the FIFO will
beread outofthe FIFOfirst, followed by the least significant byte. If Little-Endian
formatis selected, thenthe leastsignificant byte of the long word writteninto the
FIFO will be read out first, followed by the most significant byte. The mode
desired is configured during master reset by the state of the Big-Endian (BE)
pin. See Figure 5 for Bus-Matching Byte Arrangement.

PROGRAMMABLE FLAG MODE (PFM)

During Master Reset, aLOW on PFM will select Asynchronous Program-
mable flag timing mode. A HIGH on PFM will select Synchronous Program-
mable flag timing mode. Ifasynchronous PAF/PAE configurationis selected
(PFM, LOW during MRS), the PAE is asserted LOW on the LOW-to-HIGH
transition of RCLK. PAE is reset to HIGH on the LOW-to-HIGH transition of
WCLK. Similarly, the PAF is asserted LOW on the LOW-to-HIGH transition of
WCLK and PAF is reset to HIGH on the LOW-to-HIGH transition of RCLK.

If synchronous PAE/PAF configuration is selected (PFM, HIGH during
MRS), the PAE is asserted and updated on the rising edge of RCLK only and
notWCLK. Similarly, PAF is asserted and updated ontherising edge of WCLK
only and not RCLK. The mode desired is configured during master reset by
the state of the Programmable Flag Mode (PFM) pin.

INTERSPERSED PARITY (IP)

During Master Reset, a LOW on IP will select Non-Interspersed Parity
mode. A HIGH will select Interspersed Parity mode. The IP bitfunction allows
the userto selectthe parity bitinthe word loaded into the parallel port (Do-Dn)
when programming theflag offsets. If Interspersed Parity mode is selected, then
the FIFO will assume that the parity bits are located in bit position D8, D17, D26,
D35, D44, Ds3, D62and D71 during the parallel programming of the flag offsets.
If Non-Interspersed Parity mode is selected, then Ds, D17 and D28 are is
assumed to be valid bits and Dé4, De5, Dé6, D67, D68, D69, D70 and D71 are
ignored. IP modeis selected during Master Reset by the state ofthe IP input

pin.
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OUTPUTS:

FULL FLAG (FF/IR)

Thisisadual purpose pin. InIDT Standard mode, the Full Flag (FF) function
is selected. When the FIFO is full, FF will go LOW, inhibiting further write
operations. When FF is HIGH, the FIFO is not full. If no reads are performed
after areset (either MRS or PRS), FF will go LOW after D writes to the FIFO
(D =16,384 forthe IDT72T7285, 32,768 for the IDT72T7295, 65,536 for the
IDT72T72105and 131,072 forthe IDT72T72115). See Figure 11, Write Cycle
and Full Flag Timing (IDT Standard Mode), for the relevanttiming information.

InFWFT mode, the Input Ready (IR) function is selected. IR goes LOW
when memory space is available for writing in data. Whenthere is no longer
anyfree space left, IRgoes HIGH, inhibiting further write operations. Ifnoreads
are performed after areset (either MRS or PRS), IR will go HIGH after D writes
to the FIFO (D =16,385 for the IDT7277285, 32,769 for the IDT72T7295,
65,537 forthe IDT72T72105and 131,073 forthe IDT72T72115). See Figure
14, Write Timing (FWFT Mode), for the relevant timing information.

The IR status notonly measures the contents of the FIFO memory, butalso
countsthe presence of awordinthe outputregister. Thus, in FWFT mode, the
total number of writes necessary to deassert IR is one greater than needed to
assert FF in IDT Standard mode.

FF/IRis synchronous and updated on the rising edge of WCLK. FF/IR are
doubleregister-buffered outputs.

Note, whenthe deviceisin Retransmitmode, this flag is acomparison ofthe
write pointer to the ‘marked' location. This differs from normal mode where this
flagis a comparison of the write pointer to the read pointer.

EMPTY FLAG ( EFIOR)

Thisisadual purpose pin. Inthe IDT Standard mode, the Empty Flag (EF)
functionis selected. Whenthe FIFOis empty, EF willgo LOW, inhibiting further
read operations. When EF is HIGH, the FIFOis notempty. See Figure 12, Read
Cycle, Empty Flag and First Word Latency Timing (IDT Standard Mode), for
the relevanttiminginformation.

InFWFT mode, the Output Ready (OR) functionis selected. OR goes LOW
atthe same time that the firstword written to an empty FIFO appears valid on
the outputs. OR stays LOW after the RCLK LOW to HIGH transition that shifts
the lastword from the FIFO memory to the outputs. OR goes HIGH only with
atrueread (RCLK withREN=LOW). The previous datastays atthe outputs,
indicating the lastwordwas read. Further datareads areinhibited until OR goes
LOW again. See Figure 15, Read Timing (FWFT Mode), for the relevant timing
information.

EF/OR is synchronous and updated on the rising edge of RCLK.

InIDT Standard mode, EF is a double register-buffered output. In FWFT
mode, ORis atriple register-buffered output.

PROGRAMMABLE ALMOST-FULL FLAG (W)

The Programmable Almost-Full flag (PAF) will go LOW when the FIFO
reaches the almost-full condition. In IDT Standard mode, if no reads are
performed afterreset (MRS), PAF will go LOW after (D - m)words are written
tothe FIFO. The PAF will go LOW after (16,384-m) writes for the IDT72T7285,
(32,768-m)writesforthe IDT72T7295, (65,536-m) writes for the IDT72T72105
and (131,072-m) writes for the IDT72T72115. The offset “m”is the full offset

TEMPERATURE RANGES

value. The default setting for this value is stated in the footnote of Table 3.

In FWFT mode, the PAF will go LOW after (16,385-m) writes for the
IDT72T7285,(32,769-m) writes forthe IDT72T7295, (65,537-m) writes for the
IDT72T72105and (131,073-m) writes for the IDT72T72115, where misthe
full offset value. The default setting for this value is stated in Table 4.

See Figure 23, Synchronous Programmable Almost-Full Flag Timing (IDT
Standard and FWFT Mode), for the relevant timing information.

Ifasynchronous PAF configuration is selected, the PAF is asserted LOW
onthe LOW-to-HIGH transition of the Write Clock (WCLK). PAF isresetto HIGH
onthe LOW-to-HIGH transition ofthe Read Clock (RCLK). If synchronous PAF
configurationis selected, the PAF is updated on the rising edge of WCLK. See
Figure 25, Asynchronous Almost-Full Flag Timing (IDT Standard and FWFT
Mode).

Note, whenthe deviceisin Retransmitmode, this flag is acomparison ofthe
write pointer to the ‘marked' location. This differs from normal mode where this
flagis a comparison of the write pointer to the read pointer.

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The Programmable Almost-Empty flag (PAE) will go LOW when the FIFO
reachesthe almost-empty condition. InIDT Standard mode, PAE will go LOW
when there are nwords or less in the FIFO. The offset “n” is the empty offset
value. The default setting for this value is stated in the footnote of Table 1.

In FWFT mode, the PAE will go LOW when there are n+1 words or less
inthe FIFO. The default setting for this value is stated in Table 2.

See Figure 24, Synchronous Programmable Aimost-Empty Flag Timing
(IDT Standard and FWFT Mode), for the relevant timing information.

Ifasynchronous PAE configuration is selected, the PAE is asserted LOW
onthe LOW-to-HIGH transition ofthe Read Clock (RCLK). PAE isresetto HIGH
onthe LOW-to-HIGH transition of the Write Clock (WCLK). If synchronous PAE
configurationis selected, the PAE is updated on the rising edge of RCLK. See
Figure 26, Asynchronous Programmable Almost-Empty Flag Timing (IDT
Standard and FWFT Mode).

HALF-FULL FLAG ( HF)

Thisoutputindicates ahalf-full FIFO. Therising WCLK edge thatfillsthe FIFO
beyond half-full sets HF LOW. Theflagremains LOW until the difference between
the write and read pointers becomes less than or equal to half of the total depth
ofthe device; the rising RCLK edge that accomplishes this condition sets HF
HIGH.

InIDT Standard mode, ifnoreads are performed after reset (MRS orPRS),
HF will go LOW after (D/2 + 1) writes to the FIFO, where D = 16,384 for the
IDT72T7285,32,768 forthe IDT72T7295, 65,536 for the IDT72T72105 and
131,072 for the IDT72772115.

In FWFT mode, if no reads are performed after reset (MRS or PRS), HF
will go LOW after (D-1/2 + 2) writes to the FIFO, where D = 16,385 for the
IDT72T7285,32,769 forthe IDT72T7295, 65,537 for the IDT72T72105 and
131,073 for the IDT72772115.

See Figure 27, Half-Full Flag Timing (IDT Standard and FWFT Modes),
for the relevanttiming information. Because HF is updated by both RCLK and
WCLK, itis considered asynchronous.
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ECHO READ CLOCK (ERCLK)

The Echo Read Clock outputis providedinbothHSTL and LVTTL mode,
selectableviaRHSTL. The ERCLK s afree-running clock output, itwill always
follow the RCLK input regardless of REN and RCS.

The ERCLK outputfollows the RCLK inputwithan associated delay. This
delay providesthe userwith amore effective read clock source when reading
data from the Qn outputs. This is especially helpful at high speeds when
variableswithinthe device may cause changesinthe dataaccesstimes. These
variations in access time maybe caused by ambient temperature, supply
voltage, device characteristics. The ERCLK outputalso compensatesforany
trace length delays betweenthe Qn data outputs and receiving devicesinputs.

Anyvariations effecting the dataaccess time willalso have a corresponding
effectonthe ERCLK outputproduced by the FIFO device, therefore the ERCLK
outputleveltransitions should always be at the same positionintime relative to
the data outputs. Note, that ERCLK is guaranteed by design to be slowerthan
the slowest Qn, data output. Refer to Figure 4, Echo Read Clock and Data
Output Relationship, Figure 28, Echo Read Clock & Read Enable Operation
and Figure 29, Echo RCLK & Echo RENOperation for timing information.

RCLK 7Z
tERCLK—»|
l«— tERCLK—
ERCLK

[ tA tD

QsLOWEST®
5994 drw08

NOTES:
1. REN is LOW.

2. tercLK > tA, guaranteed by design.
3. Qslowest is the data output with the slowest access time, ta.
4. Time, to is greater than zero, guaranteed by design.

Figure 4. Echo Read Clock and Data Output Relationship

TEMPERATURE RANGES
ECHO READ ENABLE (EREN)

The EchoRead Enable outputis providedinbothHSTLand LVTTL mode,
selectableviaRHSTL.

The EREN outputis provided to be used in conjunction with the ERCLK
outputand providesthe reading device withamore effective scheme forreading
data fromthe Qn output portat high speeds. The EREN outputis controlled by
internallogic thatbehaves as follows: The EREN outputis active LOW forthe
RCLK cycle thata new word is read out of the FIFO. Thatis, arising edge of
RCLKwill cause ERENtogoactive, LOWifbothRENandRCSare active, LOW
and the FIFO is NOT empty.

SERIAL CLOCK (SCLK)

During serialloading of the programming flag offsetregisters, arising edge
onthe SCLKinputis usedtoload serial data present onthe Slinput provided
thatthe SENinputis LOW.

DATAOUTPUTS (Qo-Qn)

(Qo-Qr1) are data outputs for 72-bitwide data, (Qo- Q35) are data outputs

for 36-bit wide data or (Q0-Q17) are data outputs for 18-bit wide data.
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BYTE ORDER ON INPUT PORT: D71-D54 D53-D36 D35-D18 D17-D0O
A B C D Write to FIFO
BYTE ORDER ON OUTPUT PORT: Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0

BE| BM| Iw | oW
X L X X

A B C D Read from FIFO

(a) x72 INPUT to x72 OUTPUT

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
A B 1st: Read from FIFO

Q71-Q54 Q53-Q36 35-Q18 Q17-Q0
C D 2nd: Read from FIFO

(b) x72 INPUT to x36 OUTPUT - BIG-ENDIAN

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
C D 1st: Read from FIFO

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
A B 2nd: Read from FIFO

(c) x72 INPUT to x36 OUTPUT - LITTLE-ENDIAN

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0

A 1st: Read from FIFO

BM| IwW | OW

-|®

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
B 2nd: Read from FIFO

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0

C 3rd: Read from FIFO

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
D 4th: Read from FIFO

(d) x72 INPUT to x18 OUTPUT - BIG-ENDIAN
Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0

BE| BM | Iw | OW D 1st: Read from FIFO

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
C 2nd: Read from FIFO

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
B 3rd: Read from FIFO

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
A 4th: Read from FIFO

(e) x72 INPUT to x18 OUTPUT - LITTLE-ENDIAN 5994 drw09

Figure 5. Bus-Matching Byte Arrangement
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BYTE ORDER ON INPUT PORT: D71-D54 D53-D36 D35-D18 D17-DO

A B 1st: Write to FIFO

D71-D54 D53-D36 D35-D18 D17-DO

C D 2nd: Write to FIFO
BYTE ORDER ON OUTPUT PORT: Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
BE | BM| W | OW A B C D Read f FIF
3 m m 3 ead from FIFO

(a) x36 INPUT to x72 OUTPUT - BIG-ENDIAN

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
BE| BM| W OW C D A B Read from FIFO
H H H L
(b) x36 INPUT to x72 OUTPUT - LITTLE-ENDIAN
BYTE ORDER ON INPUT PORT: Q71-Q54 53-Q36 Q35-Q18 Q17-Q0
A 1st: Write to FIFO
Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
B 2nd: Write to FIFO
Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
C 3rd: Write to FIFO
Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
D 4th: Write to FIFO
BYTE ORDER ON OUTPUT PORT: Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0
BE| BM| 1w ow
A B C D Read from FIFO
L H H H

(a) x18 INPUT to x72 OUTPUT - BIG-ENDIAN

Q71-Q54 Q53-Q36 Q35-Q18 Q17-Q0

BM| IW | OW D c

B A Read from FIFO

= |7

(b) x18 INPUT to x72 OUTPUT - LITTLE-ENDIAN
5994 drw10

Figure 5. Bus-Matching Byte Arrangement (Continued)
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JTAG TIMING SPECIFICATION

<] trek
t4\
t1 le—t
TCK i ﬁ_J
3~/
TDI/
T™MS
tos p{«-toH
TDO 0o
— {6 —p>] tbo
TRST Notes to diagram: 5994 dnwt
t1 = trekLow
5 t2 = tTCKHIGH
13 = tTCKFALL
t4 = tTCKRISE
t5 = tRST (reset pulse width)
t6 = tRSR (reset recovery)
Figure 6. Standard JTAG Timing
JTAG
ACELECTRICALCHARACTERISTICS
(Vee = 2.5V £ 5%; Tease = 0°C to +85°C)
Parameter Symbol Test
Conditions
SYSTEM INTERFACE PARAMETERS vin | Ve units
IDT7277285 JTAG Clock Input Period | tTck - 100 | - ns
IDT72T7295
IDT72T72105 JTAG Clock HIGH tTCKHIGH - 40 - ns
IDT72T72115 JTAG Clock Low tTCcKLOW - 40 - ns
Parameter Symbol | Test Conditions | Min. | Max.| Units ——
JTAG ClockRise Time | tTCKRISE - - | 5@ | ns
Data Output toow - 20 ns -
JTAG Clock Fall Time tTCKFALL - - | 5W | ns
DataOutputHold| tpoH® 0 - ns
JTAG Reset tRST - 50 - ns
Datalnput DS trise=3ns 10 - ns
OH trall=3ns 10 . JTAG ResetRecovery | tRSR - 5 | - ns
NOTE: NOTE:
1. 50pf loading on external output signals. 1. Guaranteed by design.
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JTAG INTERFACE The Standard JTAG interface consists of four basic elements:

. Test Access Port (TAP)
Five additional pins (TDI, TDO, TMS, TCK and TRST) are provided to TAP controller

support the JTAG boundary scan interface. The IDT72T7285/7277295/ «  Instruction Register (IR)
72T72105/72T72115incorporates the necessary tap controller and modified «  Data Register Port (DR)
pad cellstoimplementthe JTAG facility.

. . - The following sections provide a brief description of each element. Fora
Notet_hat IDTprovides "?‘pp“’p”ate Boundary Scan Description Language complete descriptionrefertothe IEEE Standard Test Access Port Specification
program files for these devices. (IEEE Std. 1149.1-1990).

The Figure below shows the standard Boundary-Scan Architecture

x
—| Boundary Scan Reg. i
TDO
DI _ ] < _
clkDR, ShiftDR
TMS UpdateDR
Tolk | | | TAP
B o —|Cont-
TRST,, | I
rofier [ Instruction Decode |
clkIR, ShiftIR
UpdatelR
| Instruction Register |
Control Signals
5994 drw12
Figure 7. Boundary Scan Architecture
TEST ACCESS PORT (TAP) THETAP CONTROLLER
The Tap interface is a general-purpose port that provides access to the The Tap controlleris a synchronous finite state machine thatresponds to
internal of the processor. Itconsists of fourinput ports (TCLK, TMS, TDI, TRST) ~ TMSand TCLK signals to generate clock and control signalstothe Instruction
and one output port (TDO). and Data Registers for capture and update of data.
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Reset
A% 1
0 Run-Test/ 1 > Select- 1 N Select-
Idle —p DR-Scan IR-Scan
A * 0 ] * 0
1 Capture-DR Capture-IR
*o 0 *0 *_o
> Shift-DR > Shift-IR
v 1y
Input = TMS oy | o 1
> EXit1-DR L 5 Exit1-IR
YoVo Yo
Pause-DR Pause-IR
v 1y
0| Exit2-DR 0 Exit2-IR
v 1y
Update-DR <& Update-IR <
1Y #o 1y ‘o
< 5994 drw13

NOTES:
1. Five consecutive TCK cycles with TMS = 1 will reset the TAP.

2. TAP controller does not automatically reset upon power-up. The user must provide a reset to the TAP controller (either by TRST or TMS).

3. TAP controller must be reset before normal FIFO operations can begin.

Figure 8. TAP Controller State Diagram

Referto the IEEE Standard Test Access Port Specification (IEEE Std.
1149.1) forthe full state diagram

Allstate transitions within the TAP controller occur atthe rising edge ofthe
TCLK pulse. The TMS signallevel (0 or 1) determines the state progression
thatoccurs oneach TCLKrising edge. The TAP controller takes precedence
over the FIFO memory and must be reset after power up of the device. See
TRST description for more details on TAP controller reset.

Test-Logic-ResetAlltestlogicis disabledinthis controller state enablingthe
normal operationofthe IC. The TAP controller state machine is designedinsuch
awaythat, no matterwhatthe initial state ofthe controlleris, the Test-Logic-Reset
state canbe entered by holding TMS at high and pulsing TCK five times. This
is the reason why the Test Reset (TRST) pin is optional.

Run-Test-ldle Inthis controller state, the testlogicinthe ICis active only if
certaininstructions are present. Forexample, ifaninstruction activates the self
test, thenitwill be executed when the controller enters this state. The testlogic
inthe ICis idles otherwise.

Select-DR-Scan Thisis a controller state where the decision to enter the
Data Path or the Select-IR-Scan state is made.

Select-IR-Scan This is a controller state where the decision to enter the
Instruction Pathis made. The Controller canreturntothe Test-Logic-Reset state
otherwise.

Capture-IR Inthis controller state, the shiftregister bankin the Instruction
Register parallel loads a pattern of fixed values on the rising edge of TCK. The
last two significant bits are always required to be “01".

Shift-IR In this controller state, the instruction register gets connected
between TDIand TDO, and the captured pattern gets shifted oneachrisingedge
of TCK. Theinstructionavailable onthe TDI pinisalso shifted intothe instruction
register.

Exit1-IR Thisisacontroller state where adecision to enter either the Pause-
IR state or Update-IR state is made.

Pause-IR This state is provided in order to allow the shifting of instruction
register to be temporarily halted.

Exit2-DR Thisisacontroller state where adecision to enter either the Shift-
IR state or Update-IR state is made.

Update-IR Inthis controller state, the instructioninthe instruction registeris
latchedintothe latch bank of the Instruction Register on every falling edge of
TCK. Thisinstruction also becomesthe currentinstruction once tis latched.

Capture-DRInthis controller state, the datais parallel loaded in to the data
registers selected by the currentinstruction on the rising edge of TCK.

Shift-DR, Exit1-DR, Pause-DR, Exit2-DR and Update-DR These
controller states are similar to the Shift-IR, Exit1-IR, Pause-IR, Exit2-IR and
Update-IR statesinthe Instruction path.
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THE INSTRUCTION REGISTER

TheInstructionregister allows aninstructionto be shifted in serially into the
processor at the rising edge of TCLK.

The Instruction is used to select the test to be performed, or the test data
registertobeaccessed, orboth. Theinstruction shiftedintothe registerislatched
atthe completion of the shifting process when the TAP controlleris at Update-
IR state.

Theinstruction register must contain 4 bitinstruction register-based cells
which canholdinstruction data. These mandatory cells are located nearestthe
serial outputsthey are the least significant bits.

TESTDATAREGISTER

The Test Dataregister contains three test data registers: the Bypass, the
Boundary Scan register and Device ID register.

Theseregisters are connected in parallel betweenacommon serial input
andacommon serial data output.

The following sections provide a brief description of each element. Fora
complete description, refertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

TEST BYPASS REGISTER

Theregisteris usedto allow test data to flow through the device from TDI
toTDO. Itcontainsasingle stage shiftregister foraminimumlengthin serial path.
Whenthe bypass registeris selected by aninstruction, the shift register stage
is setto alogic zero on the rising edge of TCLK when the TAP controllerisin
the Capture-DR state.

The operation of the bypass register should not have any effect on the
operation ofthe device inresponse to the BYPASS instruction.

THE BOUNDARY-SCAN REGISTER

The Boundary Scan Register allows serial data TDI be loaded into orread
outofthe processorinput/output ports. The Boundary Scan Registerisa part
ofthe IEEE 1149.1-1990 Standard JTAG Implementation.

THE DEVICE IDENTIFICATION REGISTER

The Device Identification Register is a Read Only 32-bit register used to
specify the manufacturer, part number and version of the processor to be
determinedthroughthe TAP inresponse to the IDCODE instruction.

IDT JEDEC ID number is 0xB3. This translates to 0x33 when the parity
is dropped in the 11-bit Manufacturer ID field.

For the IDT72T7285/72T7295/72T72105/72T72115, the Part Number
field containsthe following values:

Device Part# Field

IDT7277285 0493

IDT7277295 0492

IDT72772105 0491

IDT72772115 0490
31(MSB) 28 27 121 1 0(LSB)
Version (4 bits) | Part Number (16-bit) | Manufacturer ID (11-bit)
0X0 0X33 1

IDT72T7285/95/105/115 JTAG Device Identification Register

TEMPERATURE RANGES

JTAG INSTRUCTION REGISTER

The Instruction register allows instruction to be serially inputinto the device
whenthe TAP controllerisin the Shift-IR state. The instruction is decoded to
performthe following:

« Selecttestdataregisters that may operate while the instructionis current.
The othertest dataregisters should notinterfere with chip operationand the
selected dataregister.

« Definethe serialtestdataregister paththatis usedto shift data between
TDIand TDO during data register scanning.

The Instruction Registeris a4 bitfield (i.e. IR3, IR2, IR1, IR0) to decode
16 different possible instructions. Instructions are decoded as follows.

Hex Value| Instruction Function

0x00 EXTEST SelectBoundary Scan Register
0x02 IDCODE Select Chip Identification dataregister
0x01 SAMPLE/PRELOAD | SelectBoundary Scan Register
0x03 HIGH-IMPEDANCE | JTAG

0x0F BYPASS SelectBypass Register

JTAG Instruction Register Decoding

The following sections provide a brief description of eachinstruction. For
acomplete descriptionrefertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

EXTEST

Therequired EXTEST instruction places the IC into an external boundary-
testmode and selects the boundary-scanregisterto be connected between TDI
and TDO. During this instruction, the boundary-scan register is accessed to
drive test data off-chip viathe boundary outputs and receive test data off-chip
viathe boundaryinputs. As such, the EXTEST instruction is the workhorse of
IEEE. Std 1149.1, providing for probe-less testing of solder-joint opens/shorts
and oflogic cluster function.

IDCODE

Theoptional IDCODE instruction allowsthe ICtoremaininits functional mode
andselectsthe optional device identification registerto be connected between
TDland TDO. The device identificationregisteris a 32-hit shift register containing
information regarding the IC manufacturer, device type, and version code.
Accessing the device identification register does notinterfere with the operation
oftheIC. Also, accesstothe device identification register should beimmediately
available, viaa TAP data-scan operation, after power-up of the IC or after the
TAP has beenresetusing the optional TRST pin or by otherwise moving to the
Test-Logic-Resetstate.

SAMPLE/PRELOAD

The required SAMPLE/PRELOAD instruction allows the ICtoremainina
normal functional mode and selectsthe boundary-scanregister to be connected
between TDIand TDO. During this instruction, the boundary-scanregister can
be accessed viaadate scan operation, to take a sample ofthe functional data
enteringandleavingthe IC. Thisinstructionisalso usedto preload testdatainto
the boundary-scanregister before loading an EXTEST instruction.

HIGH-IMPEDANCE

The optional High-Impedance instruction sets all outputs (including two-state
aswellasthree-statetypes) ofanICtoadisabled (high-impedance) state and
selects the one-hit bypass register to be connected between TDIl and TDO.
Duringthisinstruction, data can be shifted through the bypass register from TDI
to TDO without affecting the condition ofthe IC outputs.

BYPASS

The required BYPASS instruction allows the IC to remain in a normal
functionalmode and selectsthe one-hitbypassregistertobe connected between
TDland TDO. The BYPASS instruction allows serial data to be transferred
through the IC from TDI to TDO without affecting the operation of the IC.
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NOTE:
1. During Master Reset the High-Impedance control of the Qn data outputs is provided by OE only, RCS can be HIGH or LOW until the first rising edge of RCLK after Master Reset

[ lete. : -
s compiete Figure 9. Master Reset Timing
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NOTE: o L
1. During Partial Reset the High-Impedance control of the Qn data outputs is provided by OE only, RCS can be HIGH or LOW until the first rising edge of RCLK after Master Reset
is complete.

Figure 10. Partial Reset Timing
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trRcsLz—’
NOTES:

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

2. LD = HIGH, OE = LOW, EF = HIGH.

3. WCS = Low.

Figure 11. Write Cycle and Full Flag Timing (IDT Standard Mode)
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NOTES:

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

2. LD = HIGH.

3. First data word latency = tskew1 + 1*TRCLK + {REF.

4. RCS is LOW.

5994 drw17

Figure 12. Read Cycle, Output Enable, Empty Flag and First Data Word Latency (IDT Standard Mode)
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rising edge of WCLK and the rising edge of RCLK is less than tskewi, then EF deassertion may be delayed one extra RCLK cycle.

2. [D=HIGH.

3. First data word latency = tskew1 + 1¥TRCLK + tREF.

4. OE is LOW.
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Figure 13. Read Cycle and Read Chip Select (IDT Standard Mode)
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IDT72T7285/72T7295/72T72105/72T72115 2.5V TeraSync™ 72-BIT FIFO COMMERCIAL AND INDUSTRIAL

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

1SCLK ——»
{SCKH tSCKL-#

l:tSENS*‘_/;—l;E;\ - tENH —»
SEN 7l

~——1tLDS

-4 tLDS—»| 4 {LDH
LD
tSDS-» (C ( l— tSDH
) )J
s o X X o o X X e
) )
[ >l 5994 drw25

EMPTY OFFSET > FULL OFFSET |

NOTE:
1. X = 14 for the IDT72T7285, X = 15 for the IDT72T7295, X = 16 for the IDT72T72105, X = 17 for the IDT72T72115.

Figure 20. Serial Loading of Programmable Flag Registers (IDT Standard and FWFT Modes)

|- tcLK

< tCLKH tCLKL —i
WCLK %

tLDS\ — tLDH

o N %7\ ¥
e NN 7N 2

tps

— ~— tDH _,toH
PAE PAF

5994 drw26

|

NOTE:
1. This timing diagram illustrates programming with an input bus width of 72 bits.

Figure 21. Parallel Loading of Programmable Flag Registers (IDT Standard and FWFT Modes)

| toLK
tCLKH |—— toLKL —»

RCLK

!

/

N A A A A

—tLDH —1LDH —tLDH

|— tLDS —mwra—m |— tLDS —mt—m tLDS —mr
D

)

< tens T e e tens |+ p] e < tens - |Tp] N
-t - tas] -t
Qo-Qn DATA IN OUTPUT REGISTER 3< PAE OFFSET VALUE * PAF OFFSET VALUE 3< PAE OFFSET
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NOTES:

1. OE = LOW; RCS = LOW.
2. The timing diagram illustrates reading of offset registers with an output bus width of 72 bits.

3. The offset registers cannot be read on consecutive RCLK cycles. The read must be disabled (REN = HIGH) for a minimum of one RCLK cycle in between register accesses.

Figure 22. Parallel Read of Programmable Flag Registers (IDT Standard and FWFT Modes)
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

tCLKL\ — tCLKL

WCLK
tENS —

tPAFS
PAF D - (m +1) words in FIFO? D - m words in FIFO® D-(m+1) words

_,I in FIFO®
ROLK \
REN \v 5994 drw28

NOTES.

1. m = PAF offset.

2. D = maximum FIFO depth.
In IDT Standard mode: D = 16,384 for the IDT72T7285, 32,768 for the IDT72T7295, 65,536 for the IDT72T72105 and 131,072 for the IDT72T72115.
In FWFT mode: D = 16,385 for the IDT72T7285, 32,769 for the IDT72T7295, 65,537 for the IDT72T72105 and 131,073 for the IDT72T72115.

3. tskewz is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that PAF will go HIGH (after one WCLK cycle plus trars). If the time between the
rising edge of RCLK and the rising edge of WCLK is less than tskewz, then the PAF deassertion time may be delayed one extra WCLK cycle.

4. PAF is asserted and updated on the rising edge of WCLK only.

5. Select this mode by setting PFM HIGH during Master Reset.

Figure 23. Synchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)

tCLKH—— — tCLKL
WCLK H;WI\M

tENS— | ,—tENH
S

n words in FIFO(Z',
n + 1 words in FIFO

n words in FIFO(Z),
n + 1 words in FIFO"®

n+ 1 words in FIFO'?,
n + 2 words in FIFO® tPAES —~

— tskewa" tPAES—
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NOTES:

1. n = PAE offset.

2. For IDT Standard mode

3. For FWFT mode.

4. tskewz is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that PAE will go HIGH (after one RCLK cycle plus tpaEs). If the time between the
rising edge of WCLK and the rising edge of RCLK is less than tskewz, then the PAE deassertion may be delayed one extra RCLK cycle.

. PAE is asserted and updated on the rising edge of WCLK only.

6. Select this mode by setting PFM HIGH during Master Reset.

7. RCS = LOW.

ol

Figure 24. Synchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)



IDT72T7285/72T7295/72T72105/72T72115 2.5V TeraSync™ 72-BIT FIFO COMMERCIAL AND INDUSTRIAL

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

€4— tCLKH > 4— tCLKL—P]
etk /_\M

tENS\ S tENH

KT

WEN
[—— tPAFA—>
BAE D - (m + 1) words in FIFO D - m words D-(m+ 1) words
in FIFO in FIFO
— tPAFA
N N N N N
tENS
AR
EN \\
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NOTES:

1. m = PAF offset.

2. D = maximum FIFO Depth.
In IDT Standard Mode: D= 16,384 for the IDT72T7285, 32,768 for the IDT72T7295, 65,536 for the IDT72T72105 and 131,072 for the IDT72T72115.
In FWFT Mode: D= 16,385 for the IDT72T7285, 32,769 for the IDT72T7295, 65,537 for the IDT72T72105 and 131,073 for the IDT72T72115.

3. PAF is asserted to LOW on WCLK transition and reset to HIGH on RCLK transition.

4. Select this mode by setting PFM LOW during Master Reset.

5. RCS = LOW.

Figure 25. Asynchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)

WCLK /_\M
—tENH
= Nrzg
n words in FIFO®, e n + 1 words in FIFO® n words in FIFO®,
PAE n + 1 words in FIFO® 5 words FIFO(3)’ n + 1 words in FIFO®
n + 2 words in
|¢—— tPAEA—p
ROLK _W_//_\ﬂ
tENS
PN
EN \\
5994 drw31
NOTES:
1. n = PAE offset.
2. For IDT Standard Mode.
3. For FWFT Mode.
4. PAE is asserted LOW on RCLK transition and reset to HIGH on WCLK transition.
5. Select this mode by setting PFM LOW during Master Reset.
6. RCS = LOW.

Figure 26. Asynchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES
tCLKH —»]<— toLkL —*
WELK m
tENS T | o tENH
WER K| A
+— tHF

D/2 + 1 words in FIFO!,

HE D/2 words in FIFO®), D-1 ; » D/2 words in FIFO®),
R 2] words in FIFO' -
[251+ 1] words in FIFO® (2] [%+ 1] words in FIFO®
«— tHF
RCLK _/m;m
tENS
AN
REN NN

5994 drw32

NOTES:

1. In IDT Standard mode: D = maximum FIFO depth. D = 16,384 for the IDT72T7285, 32,768 for the IDT72T7295, 65,536 for the IDT72T72105 and 131,072 for the IDT72T72115.
2. In FWFT mode: D = maximum FIFO depth. D= 16,385 for the IDT72T7285, 32,769 for the IDT72T7295, 65,537 for the IDT72772105 and 131,073 for the IDT72T72115.

3. RCS = LOW.

Figure 27. Half-Full Flag Timing (IDT Standard and FWFT Modes)
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IDT72T7285/72T7295/72T72105/72T72115 2.5V TeraSync™ 72-BIT FIFO COMMERCIAL AND INDUSTRIAL

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

L N N o NI o NI NI NI NI N e NI NI e NI

tENS\ /—IENH

|

=
m
z

[-{DS P> tD DS ¢ tDHP | {DS S tDHP|
m e ? ez >k wa X X XXX XXX XXK XXX XXX XX XXX XXX XXX XX

~ISKEW1

RCLK Fo N AT N AT A A AT S
ERCLK : VANV NIV N IVEN IV NIV N4

tENS -»| - tENH
REN
[~ tENS-|
RCS }L

tCLKEN tCLKEN tCLKEN {CLKEN
/- ~ /- /4
EREN j( j‘ 1( J‘
tRCSLZ ot <A
/-
an HIGH-Z ’\l/ Whi+1 Whn+2 Wn+3
/'[REF tREF

jé
Pl ta Yl tA Ve tA
orP Wn Last Word ;( Wh+1 ;( Wn+2 ;ﬁ Wh+3
Reg.

NOTE:
1. The OIP Register is the internal output register. Its contents are available on the Qn output bus only when RCS and OE are both active, LOW, that is the bus is not in High-
Impedance state.
2. OE is LOW.
Cycle:
a&b. At this point the FIFO is empty, OR is HIGH.
RCS and REN are hoth disabled, the output bus is High-Impedance.
c. Word Wn+1 falls through to the output register, OR goes active, LOW.
RCS is HIGH, therefore the Qn outputs are High-Impedance. EREN goes LOW to indicate that a new word has been placed on the output register.
d.  EREN goes HIGH, no new word has been placed on the output register on this cycle.
e. No Operation.
f. RCS is LOW on this cycle, therefore the Qn outputs go to Low-Impedance and the contents of the output register (Wn+1) are made available.
NOTE: In FWFT mode is important to take RCS active LOW at least one cycle ahead of REN, this ensures the word (Wn+1) currently in the output register is made
available for at least one cycle.
g.  REN goes active LOW, this reads out the second word, Wn+2.
EREN goes active LOW to indicate a new word has been placed into the output register.
h.  Word Wn+3 is read out, EREN remains active, LOW indicating a new word has been read out.
NOTE: Wn+3 is the last word in the FIFO.
i This is the next enabled read after the last word, Wn+3 has been read out. OR flag goes HIGH and EREN goes HIGH to indicate that there is no new word available.

5994 drw34

Figure 29. Echo RCLK and Echo REN Operation (FWFT Mode Only)
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

RCLK /—\_/j_%x/—L

REN

Qn

WR

Dn

NOTE:

« [+ 1ENS »>r—1ENH>| ,

Wo

-« tA —»
W1

r— tFFA »%R

*tFFAj(
|tFFA j‘

tcye
v
— /e tCYH} N
A r—tDH |
Wb ><>< WD+1 ><

1. OE = LOW, WEN = LOW and RCS = LOW.

Dn
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Figure 30. Asynchronous Write, Synchronous Read, Full Flag Operation (IDT Standard Mode)

RCLK _/—\—711—\—7 2 *—L/_

SKiENs —tENH ;P

L tA —»| e—tA —
Last Word Wo W1
FIHEF} +tREF;L
f+ tSKEW »<+——1CYL
tcve
tDS »r+—tDH tbs +‘¢tDH
VT 070 T KKK
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NOTE:

1. OE = LOW, WEN = LOW and RCS = LOW.

Figure 31. Asynchronou

s Write, Synchronous Read, Empty Flag Operation (IDT Standard Mode)
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16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72 TEMPERATURE RANGES

|

=
m
p

XXX AR AR AR KRR AKX o X D+t

«-twFF <~ twFF
EE

{SKEW-»| fcve

toyL > tCYH —
tAAjK tAA>
NOTE:

Qn Last Word Wx >L< Wx+1
1. OE = LOW, RCS = LOW and REN = LOW.

2. Asynchronous Read is available in IDT Standard Mode only.

D

S
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Figure 32. Synchronous Write, Asynchronous Read, Full Flag Operation (IDT Standard Mode)

WCLK N\ w
tENS > tENH
WEN

tDS —==—tDH
o XX Wo_ X XXX LK XK XXX AKX ALK AKX AKX ALK AKX X

Qn Last Word in Output Register
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NOTE: - -
1. OE = LOW, REN = LOW and RCS = LOW.
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 33. Synchronous Write, Asynchronous Read, Empty Flag Operation (IDT Standard Mode)
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[e————tcYC——*

—1tCYH teyL—
AN TN
<—1DH tDS »«tDH
Dn o §<><><>E w WXXXXXXXXXXWX

RD 7
<«—tAA taA
Qn Last Word in O/P Register Wo Wi
[+ tEFA tRPE <tEFA
EF
5994 drw39
NOTES:

1. OE = LOW, WEN = LOW, REN = LOW and RCS = LOW
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 34. Asynchronous Write, Asynchronous Read, Empty Flag Operation (IDT Standard Mode)

WR
+tDH
Dn 1 XXX XA XXX XXX
RD
Qn
‘*tFFA
. L
5994 drw40
NOTES:

1. OE = LOW, WEN = LOW, REN = LOW and RCS = LOW.
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 35. Asynchronous Write, Asynchronous Read, Full Flag Operation (IDT Standard Mode)



IDT72T7285/72T7295/72T72105/72T72115 2.5V TeraSync™ 72-BIT FIFO

COMMERCIAL AND INDUSTRIAL

16,384 x 72, 32,768 x 72, 65,536 x 72, 131,072 x 72

OPTIONAL CONFIGURATIONS

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting together the control
signals of multiple devices. Status flags can be detected from any one device.
The exceptions are the EF and FF functions inIDT Standard mode and the IR
and ORfunctionsin FWFT mode. Because of variationsin skewbetween RCLK
and WCLK, itis possible for EF/FF deassertion and IR/OR assertion to vary
by one cycle between FIFOs. InIDT Standard mode, such problems can be

TEMPERATURE RANGES

avoided by creating composite flags, that is, ANDing EF of every FIFO, and
separately ANDing FF of every FIFO. In FWFT mode, composite flags can
be created by ORing OR of every FIFO, and separately ORing IR of every
FIFO.

Figure 36 demonstrates a width expansion using two IDT72T7285/
72T7295/72T72105/72T72115 devices. Do - D71 from each device form a
144-bitwide inputbus and Qo-Q71 from each device forma 144-bitwide output
bus. Any word width can be attained by adding additional IDT72T7285/
72T7295/72T72105/72T72115devices.

SERIAL CLOCK (SCLK)

PARTIAL RESET (PRS)

MASTER RESET (MRS)
FIRST WORD FALL THROUGH/

SERIAL INPUT (FWFT/SI)
RETRANSMIT (RT)
Dm+1 - Dn
YYV VY
DATAIN m+n/ Do-Dm M 4 4 |n: YYVVY
/ /7 - _ _ _ _| READCLOCK (RCLK)
WRITECLOCK WOLK) | |« | _ _ _ _|READ CHIP SELECT (RCS)
" _ _ _ _| READENABLE (REN)
WRITE ENABLE WEN) | 57— A1 or T -
— T 7217085 20772285 |« QUTPUT ENABLE (OF)
LOAD(LD) ,} 7577995 = 7277295 5AE
o 72772105 72172105 [— NOCGRAMMABLE (PAE)
. FULL FLAG/INPUT READY (FF/IR) #1 | 72T72115 72172115 _
o] — _ | EMPTY FLAG/OUTPUT READY (EF/OR) #1 o
e L FULL FLAG/INPUT READY (FF/IR) #2 R EMPTY FLAG/IOUTPUT READY (EF/OR) #2 " care >
PROGRAMMABLE (PAF) FIFO FIFO n 1. m+n
— # m #2 / G- On / > DATA OUT
HALF-FULL FLAG (HF) Vi
5994 drw41
Qo -Qm ™

NOTES:

1. Use an AND gate in IDT Standard mode, an OR gate in FWFT mode.

2. Do not connect any output control signals directly together.

3. FIFO #1 and FIFO #2 must be the same depth, but may be different word widths.

Figure 36. Block Diagram of 16,384 x 144, 32,768 x 144, 65,536 x 144 and 131,072 x 144 Width Expansion
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FWFT/SI
I TRANSFER CLOCK '
FWFT/SI FWFT/SI
WRITE CLOCK WOLK ROLK |« | woLk ROLK READ CLOCK
=== | READ CHIP SELECT
WRITE ENABLE | v DT R | wen DT RCS [«
7277285 7277285 AEN | READ ENABLE
INPUT READY = 7217295 — _ 7277295
“ IR 72772105 ~ HEN« R 79772105 OR |__OQUTPUT READY,
R
72772115 is <—| 72772115 o2 | ouTPUT ENRBLE
OFE |« GND
n n DATA OUT
DATAIN 1/ > o an ng | on an . l

5994 drw42

Figure 37. Block Diagram of 32,768 x 72, 65,536 x 72, 131,072 x 72 and 262,144 x 72 Depth Expansion

DEPTH EXPANSION CONFIGURATION (FWFT MODE ONLY)

The IDT72T7285 can easily be adapted to applications requiring depths
greaterthan 16,384, 32,768 forthe IDT72T7295, 65,536 forthe IDT72T72105
and 131,072 forthe IDT72T72115with an 72-bit bus width. In FWFT mode,
the FIFOs canbe connected in series (the data outputs of one FIFO connected
tothe datainputs of the next) with no external logic necessary. The resulting
configuration provides a total depth equivalent to the sum of the depths
associated with each single FIFO. Figure 37 shows adepth expansion using
two IDT72T7285/72T7295/72T72105/72T72115 devices.

Care should be takento select FWFT mode during Master Reset forall FIFOs
in the depth expansion configuration. The first word written to an empty
configuration will pass from one FIFO to the next (“ripple down") until it finally
appears at the outputs of the last FIFO in the chain — no read operation is
necessary butthe RCLK of each FIFO must be free-running. Eachtime the
dataword appears atthe outputs ofone FIFO, thatdevice's OR line goes LOW,
enabling a write to the next FIFO in line.

For anempty expansion configuration, the amount of imeittakes for OR of
thelastFIFOinthe chaintogo LOW (i.e. valid datato appearonthe lastFIFO's
outputs) afteraword has beenwrittento the first FIFO is the sum ofthe delays
for each individual FIFO:

(N = 1)*(4*transfer clock) + 3*TRCLK

where N is the number of FIFOs in the expansion and TRCLK is the RCLK
period. Note thatextracycles should be added forthe possibility that the tskew1

specificationis notmetbetween WCLK andtransfer clock, or RCLK and transfer
clock, forthe ORflag.

The "ripple down" delay is only noticeable for the firstword written to an empty
depthexpansion configuration. There willbe no delay evident for subsequent
words writtentothe configuration.

The first free location created by reading from a full depth expansion
configurationwill"bubble up"fromthe last FIFO to the previous one untilitfinally
movesintothefirstFIFO of the chain. Eachtime afree locationis createdinone
FIFO ofthe chain, that FIFO's IR line goes LOW, enabling the preceding FIFO
to write aword tofillit.

Forafull expansion configuration, the amount oftime ittakes for IR of the first
FIFOinthe chaintogo LOW afteraword has beenread fromthe last FIFO is
the sum of the delays for each individual FIFO:

(N =2)*(3*transfer clock) + 2 TwcLk

where N is the number of FIFOs in the expansion and TwcLK is the WCLK
period. Note thatextra cycles should be added for the possibility that the tskew1
specificationis notmetbetween RCLK andtransfer clock, or WCLK and transfer
clock, forthe IR flag.

The Transfer Clock line should be tied to either WCLK or RCLK, whichever
isfaster. Boththese actionsresultin datamoving, as quickly as possible, tothe
end of the chain and free locations to the beginning of the chain.
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BLANK

7277285
7277295
72772105
72772115

Commercial (0°C to +70°C)
Industrial (-40°C to +85°C)

Plastic Ball Grid Array (PBGA, BB324-1)

Commercial Only
Commercial and Industrial | Clock Cycle Time (tCLK)
Commercial Only Speed in Nanoseconds

Commercial Only

Low Power

16,384 x 72 — 2.5V TeraSync™ FIFO
32,768 x 72 — 2.5V TeraSync™ FIFO
65,536 x 72 — 2.5V TeraSync™ FIFO
131,072 x 72— 2.5V TeraSync™ FIFO

5994 drw43

1. Industrial temperature range product for 5ns speed grade is available as a standard device. All other speed grades are available by special order.
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