2.5 VOLT HIGH-SPEED TeraSync ™

ADVANCE INFORMATION

FIFO 36-BIT CONFIGURATIONS IDT72T36105
65,536 x 36, 131,072 x 36, IDT72T36115
o 262,144 X 36 IDT72736125

FEATURES:

« Choose among the following memory organizations:

IDT72736105 O 65,536 x 36
IDT72736115 O  131,072x36
IDT72736125 O 262,144 x 36

« Up to 200 MHz Operation of Clocks

« Functionally compatible to the 32,768 x36 TeraSync devices

« 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

« 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

User selectable input and output port bus-sizing

- x36 in to x36 out

-x36 in to x18 out

- X36 in to x9 out

- x18in to x36 out

-x9in to x36 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 240-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

Industrial temperature range (-40°C to +85°C) is available
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PIN CONFIGURATION
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COMMERCIALAND INDUSTRIAL

65,536 x 36, 131,072 x 36, 262,144 x 36

DESCRIPTION:

The IDT72T36105/72T36115/72T36125 are exceptionally deep,
extrememly high speed, CMOS First-In-First-Out (FIFO) memories with
clocked read and write controls and a flexible Bus-Matching x36/x18/x9 data
flow. These FIFOs offer several key user benefits:

+ Flexible x36/x18/x9 Bus-Matching on both read and write ports

Auser selectable MARK location for retransmit

User selectable I/O structure for HSTL or LVTTL
Asynchronous/Synchronous translation on the read or write ports
Thefirstword data latency period, fromthe time the firstword is writtento 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
needto bufferlarge amounts of data and match busses of unequal sizes.

Each FIFO has a data input port (Dn) and a data output port (Qn), both of
which can assume either a 36-bit, 18-bit ora 9-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 either a 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 on arising edge of WR,
the WENinput should be tied toits active state, (LOW).

The input port can be selected for either 2.5V LVTTL or HSTL operation,
this operationis selected by the state of the WHSTL input during amaster reset.
A Write Chip Selectinput (WCS) is provided for use when the write portisin
HSTL mode. During HSTL operationthe WCS inputcan be used to disable write
portinputs (data only).

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 RD inputis used to read datafromthe
FIFO. Dataisread on arising edge of RD, the REN input should be tied toits
active state, LOW. When Asynchronous operationis selected onthe outputport
the FIFO must be configured for Standard IDT mode, also the RCS should be
tied LOW and the OE input used to provide three-state control of the outputs, Qn.

The output portcan 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 forthree-state control of the 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 s 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-functionalwhenthe Read
portis setup for Asynchronous mode.

TEMPERATURE RANGES

The frequencies of both the RCLK and the WCLK signals may vary from 0
tofmax withcompleteindependence. There are norestrictions onthe frequency
of the one clock input with respectto the other.

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

InIDT Standard mode, the firstword written to anempty FIFO will notappear
onthe dataoutputlines unless a specific read operation is performed. Aread
operation, which consists of activating REN and enabling a rising RCLK edge,
will shift the word frominternal memory to the data output lines.

In FWFT mode, the first word 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 than a single 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
datainputs 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-Full flag). 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 oftiming mode.

PAE and PAF can be programmed independently to switch atany pointin
memory. Programmable offsets determine the flag switching threshold and can
beloaded bytwo methods: parallel or serial. Eightdefault offsetsettings are also
provided, so that PAE can be setto switch at a predefined number of locations
from the empty boundary and the PAF threshold can also be set at similar
predefinedvaluesfromthefullboundary. The defaultoffsetvalues are 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 parallel from 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 default or programmed offset settings existing before
Partial Resetremainunchanged. The flags are updated according tothe timing
mode and offsetsineffect. PRS is useful for resetting a device in mid-operation,
when reprogramming programmable flags would be undesirable.

ltisalso possible toselectthetiming mode ofthe 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.
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DESCRIPTION (CONTINUED)

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

Thisdevice includes a Retransmitfrom Mark feature that utilizes two control
inputs, MARK and , RT (Retransmit). Ifthe MARK inputis enabled with respect
tothe RCLK, the memorylocation being read at that point willbe marked. Any
subsequentretransmitoperation, RT goes LOW, will resetthe read pointer to
this‘marked’ location.

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

A Big-Endian/Little-Endian data word format s provided. This functionis
usefulwhen datais writteninto the FIFOinlong word format (x36/x18) and read
outofthe FIFOinsmallword (x18/x9) format. If Big-Endian mode is selected,
thenthe mostsignificant byte (word) of the long word written into the FIFO will
beread outofthe FIFOfirst, followed by the least significant byte. If Little-Endian
formatis selected, thentheleast significant byte ofthe long word writteninto the
FIFOwill be read outfirst, 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.

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

TEMPERATURERANGES

FIFOwillassume that the parity bitis locatedin bit positions D8, D17, D26 and
D35 during the parallel programming of the flag offsets. If Non-Interspersed
Parity mode is selected, then D8, D17 and D26 are assumed to be valid bits
and D32,D33,D34and D35 areignored. IP mode is selected during Master
Reset by the state of the IP input pin.

If, atanytime, the FIFOis notactively 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
Selectis synchronizedtothe RCLK. Boththe outputenable and read chip select
control the output buffer of the FIFO, causing the buffer to be either HIGH
impedance or LOWimpedance.

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 selectionindependent ofthe
other. The write port selectionis made viaWHSTL and the read port selection
viaRHSTL. An additional input SHSTL is also provided, this allows the user
toselect HSTL operation for other pins on the device (not associated with the
write or read ports).

TheIDT72T36105/72T36115/72T36125 are fabricated using IDT's high
speed submicron CMOStechnology.
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PARTIAL RESET (PRS) MASTER RESET (MRS)
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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 x36 x36
H L L x36 x18
H L H x36 X9
H H L x18 x36
H H H X9 x36

NOTE:
1. Pin status during Master Reset.
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PINDESCRIPTION
Symbol [ Name I/IOTYPE Description
ASYR® | Asynchronous LVTTL [ AHIGH onthisinputduring Master Resetwill select Synchronous read operation for the output port. ALOW
Read Port INPUT | will select Asynchronous operation. If Asynchronousis selected the FIFO must operatein IDT Standard mode.
ASYW® | Asynchronous LVTTL | AHIGH onthisinput during Master Reset will select Synchronous write operation for the input port. ALOW
Write Port INPUT | willselect Asynchronous operation.
BEW  |Big-Endian/ LVTTL | During Master Reset, aLOW on BE will select Big-Endian operation. A HIGH on BE during Master Reset
Little-Endian INPUT | willselectLittle-Endian format.
BMY | Bus-Matching LVTTL | BMworks with IWand OW to select the bus sizes for both write and read ports. See Table 1 for bus size
INPUT | configuration.
Do-D35 |Datalnputs HSTL-LVTTL | Data inputs for a 36-, 18- or 9-bit bus. When in 18- or 9-bit mode, the unused input pins are in adon't care
INPUT state.
EF/OR |EmptyFlag/ HSTL-LVTTL| Inthe IDT Standard mode, the EF functionis selected. EF indicates whether or notthe FIFO memory is empty.
OutputReady OUTPUT | InFWFT mode, the OR functioniis 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 |ReadEnable Echo | HSTL-LVTTL | Read Enable Echo output, only available when the Read is setup for Synchronous mode.
OUTPUT
FFAR  |FullFlag/ HSTL-LVTTL | Inthe IDT Standard mode, the FF function is selected. FF indicates whether or not the FIFO memory is
Input Ready OUTPUT | full. Inthe FWFT mode, the IR functionis selected. IR indicates whether or not there is space available for
writing to the FIFO memory.
FSELOYW | 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.
FSEL1Y | Flag SelectBit1 LVTTL | During Master Reset, this input along with FSELO 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.
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 asaserial 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
=8 Interspersed Parity LVTTL | DuringMaster Reset,aLOW on IP will select Non-Interspersed Parity mode. AHIGH will select Interspersed
INPUT | Paritymode.
W@ InputWidth LVTTL | Thispin, alongwith OW and BM, selects the bus width of the write port. See Table 1 for bus size configuration.
INPUT
LD Load HSTL-LVTTL | This is a dual purpose pin. During Master Reset, the state of the LD input along with FSELO and FSEL,
INPUT | determinesone 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 offsetregisters.
MARK | MarkforRetransmit | HSTL-LVTTL | Whenthis pinis asserted the currentlocation of the read pointer will be marked. Any subsequent Retransmit
INPUT | operationwill resetthe read pointertothis position.
MRS  |MasterReset HSTL-LVTTL [ MRS initializes the read and write pointers to zero and sets the output register to all zeroes. During Master
INPUT | Reset, the FIFOis configured for either FWFT or IDT Standard mode, Bus-Matching configurations,
Synchronous/Asynchronous operation ofthe read orwrite port, one of eight programmable flag default settings,
serial or parallel programming of the offset settings, Big-Endian/Little-Endian format, zero latency timing mode,
interspersed parity, and synchronous versus asynchronous programmable flag timing modes.
OE OutputEnable HSTL-LVTTL | OE provides Asynchronous three-state control of the data outputs, Qn. During a Master or Partial Reset the
INPUT | OEinputisthe onlyinputthat provide High-Impedance control of the data outputs.
OW® | OutputWidth LVTTL | Thispin,alongwith IWand BM, selects the bus width of the read port. See Table 1 for bus size configuration.
INPUT
PAE  |Programmable HSTL-LVTTL | PAE goes LOW ifthe number ofwords in the FIFO memory is less than offset n, which s stored in the Empty
Almost-EmptyFlag | OUTPUT | Offsetregister. PAE goes HIGH if the number of wordsinthe FIFO memoryis greater than or equal to offsetn.
PAF Programmable HSTL-LVTTL | PAF goes HIGH if the number of free locations in the FIFO memory is more than offset m, which is stored in
Almost-Full Flag OUTPUT | the Full Offsetregister. PAF goes LOWifthe number of free locationsin the FIFO memory s less than orequal
tom.
NOTE:

1. Inputs should not change state after Master Reset.
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PINDESCRIPTION (CONTINUED)

Symbol Name I/OTYPE Description
PFM® [ Programmable LVTTL [ During Master Reset, aLOW on PFM will select Asynchronous Programmable flag timing mode. AHIGH on
Flag Mode INPUT | PEMwill select Synchronous Programmable flag timing mode.
PRS Partial Reset HSTL-LVTTL | PRSinitializes the read and write pointersto zero and sets the output register to all zeroes. During Partial Reset,
INPUT | the existingmode (IDT or FWFT), programming method (serial or parallel), and programmable flag settings
are allretained.
Qo0-Q35 | DataOutputs HSTL-LVTTL | Data outputs for an 36-, 18- or 9-bit bus. When in 18- or 9-bit mode, any unused output pins should not be
OUTPUT | connected. Outputs are not 5V 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 REN, the rising edge of RCLK
RD Read Stobe INPUT | readsdatafromthe FIFO memoryand offsets fromthe programmable registers. IfLDis LOW, the values loaded
intothe offset registersis outputon arising edge of RCLK.If Asynchronous operation of the read porthas been
selected, arising edge on RD reads data from the FIFO inan Asynchronous manner. REN should be tied LOW.
RCS Read Chip Select| HSTL-LVTTL | RCS provides synchronous control of the read port and outputimpedance of Qn, synchronous to RCLK. During
INPUT | aMaster Resetor Partial Resetthe RCS inputis don't care, if OE is LOW the data outputs will be Low-Impedance
regardless of RCS.
REN ReadEnable  [HSTL-LVTTL|If Synchronous operation of the read port has been selected, REN enablesRCLK 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 usedto select HSTL or 2.5v LVTTL outputs for the FIFO. If HSTL inputs are required, this input
Select INPUT | mustbetied HIGH. Otherwise it should be tied LOW.
RT Retransmit HSTL-LVTTL | RTasserted ontherising edge of RCLK initializes the READ pointerto zero, sets the EF flag to LOW (OR to HIGH
INPUT | inFWFTmode)anddoesn'tdisturbthe write pointer, programming method, existing timing mode orprogrammable
flag settings. Ifamark has been setviathe MARK input pin, then the read pointer will jump to the ‘mark’ location.
SCLK  |Serial Clock HSTL-LVTTL| Arising edge on SCLK will clock the serial data present on the Slinputinto the offset registers providing that
INPUT | SENisenabled.
SEN SerialEnable | HSTL-LVTTL [ SENenables serialloading of programmable flag offsets.
INPUT
SHSTL | SystemHSTL LVTTL [ Allinputs not associated with the write or read port can be selected for HSTL operation via the SHSTL input.
Select INPUT
TCK@  |JTAGClock HSTL-LVTTL | Clock input for JTAG function. TMS and TDI are sampled on the rising edge of TCK. Data is output on
INPUT | TDO onthe falling edge.
TRST@ |JTAGReset HSTL-LVTTL | TRST s an asynchronous reset pin for the JTAG controller.
INPUT
TMS JTAG Mode HSTL-LVTTL | TMS s a serial input pin. Bits are serially loaded on the rising edge of TCK, which selects 1 of 5 modes of
Select INPUT [ operation for the JTAG boundary scan.
TDI TestDatalnput | HSTL-LVTTL| During JTAG boundary scan operation test data is serially loaded via TDI on the rising edge of TCK.
INPUT | Thisis alsothe dataforthe Instruction Register, ID Register and Bypass Register.
TDO TestDataOutput | HSTL-LVTTL | During JTAG boundary scan operation test data is serially output via TDO on the falling edge of TCK.
OUTPUT | This output isin High-Z except when shifting, while in SHIFT-DR and SHIFT-IR controller states.
WEN Write Enable HSTL-LVTTL | When Synchronous operation of the write port has been selected, WEN enables WCLK for writing data into
INPUT | theFIFO memory and offsetregisters. 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 portis configured for HSTL mode. This
INPUT | provides added power savings.
WCLK/ | Write Clock/ HSTL-LVTTL | If Synchronous operation of the write port has been selected, when enabled by WEN, the rising edge of WCLK
WR Write Strobe INPUT | writes dataintothe FIFO. If Asynchronous operation of the write port has 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 or2.5V LVTTLinputsforthe FIFO. IfHSTL inputs are required, thisinput must
Select INPUT | betied HIGH. Otherwise it should be tied LOW.
Vee +2.5v Supply | These are Vce supply inputs and must be connected to the 2.5V supply rail.
GND Ground Pin I These are Ground pins an dmust 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 classinputs are not being used, this pin should be tied LOW.
\/bDQ O/PRailVoltage 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. If the JTAG feature is not being used, TCK and TRST should be tied LOW.



ORDERING INFORMATION
IDT XXXXX X XX X X
; Process /
Device Type Power Speed Package Temperature
Range
BLANK Commercial (0°C to +70°C)
I Industrial (-40°C to +85°C)
I BB Plastic Ball Grid Array (PBGA, BB240-1)
5 Com'l Only Clock Cycle Time (tcLk)
|6-7 Com'l and Ind' } Speed in Nanoseconds
10 Com'l Only
{L Low Power
72736105 65,536 x 36 2.5V TeraSync FIFO
72736115 131,072 x 36 2.5V TeraSync FIFO
|72T36125 262,144 x 36 2.5V TeraSync FIFO
5993 drw42
CORPORATE HEADQUARTERS for SALES: for Tech Support:
ﬂ I DT 2975 Stender Way 800-345-7015 or 408-727-6116 408-330-1753
. Santa Clara, CA 95054 fax: 408-492-8674 email: FIFOhelp@idt.com
www.idt.com* BB Pkg: www.idt.com/docs/PSC40__.pdf

*To search for sales office near you, please click the sales button found on our home page or dial the 800# above and press 2.
The TeraSync FIFO is a trademark and the IDT logo is a registered trademark of Integrated Device Technology, Inc.




