3.3V HIGH-DENSITY SUPERSYNC™ 1 36-BIT FIFO

IDT72V3640, IDT72V3650
IDT72V3660, IDT72V3670
IDT72V3680, IDT72V3690

1,024 x 36, 2,048 x 36
4,096 x 36, 8,192 x 36
® 16,384 x 36, 32,768 x 36
FEATURES:
o Choose among the following memory organizations:
IDT72v3640 — 1,024 x 36
IDT72v3650 — 2,048 x 36
IDT72v3660 — 4,096 x 36
IDT72v3670 — 8,192x 36
IDT72v3680 — 16,384 x 36
IDT72v3690 — 32,768 x 36

o Up to 166 MHz Operation of the Clocks
o Userselectable Asynchronous read and/or write ports (PBGA Only)
o User selectable input and output port bus-sizing
- x36 in to x36 out
- x36in to x18 out
- x36 in to x9 out
- x18in to x36 out
- x91in to x36 out
¢ Pin to Pin compatible to the higher density of IDT72V36100 and
IDT72V36110
o Big-Endian/Little-Endian user selectable byte representation
o 5V input tolerant
o Fixed, low first word latency

Zero latency retransmit

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

Selectable synchronous/asynchronous timing modes for Almost-
Empty and Almost-Full flags

Program programmable flags by either serial or parallel means
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
Easily expandable in depth and width

JTAG port, provided for Boundary Scan function (PBGA Only)
Independent Read and Write Clocks (permit reading and writing
simultaneously)

Available ina128-pin Thin Quad Flat Pack (TQFP) or a 144-pin Plastic
Ball Grid Array (PBGA) (with additional features)
High-performance submicron CMOS technology

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

FUNCTIONAL BLOCKDIAGRAM
*Available on the PBGA package only.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC II™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

DESCRIPTION:

The IDT72V3640/72V3650/72V3660/72V3670/72VV3680/72V3690 are
exceptionally deep, 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

« The period required by the retransmit operation is fixed and short.

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

« Asynchronous/Synchronous translation on the read or write ports

+ Highdensity offerings up to 1 Mbit

PIN CONFIGURATIONS
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TEMPERATURE RANGES

Bus-Matching Sync FIFOs are particularly appropriate for network, video,
telecommunications, data communications and other applications thatneedto
buffer large amounts of dataand match busses of unequal sizes.

Each FIFO has a datainput port (Dn) and a data output port (Qn), both of
which can assume either a 36-bit, 18-bitora 9-hitwidth 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
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NOTE:
1. DNC = Do Not Connect.

TQFP (PK128-1, order code: PF)
TOP VIEW
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

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 used toread data fromthe
FIFO. Dataisread on a rising 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, and the OE input used
to provide three-state control of the outputs, Qn.

PIN CONFIGURATIONS (CONTINUED)

/_ A1 BALL PAD CORNER

TEMPERATURE RANGES

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
operation, which consists of activating REN and enabling arising RCLK edge,
will shift the word frominternal memory to the data outputlines.

In FWFT mode, the first word written to an empty FIFOis 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
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PBGA: 1mm pitch, 13mm x 13mm (BB144-1, order code: BB)
TOP VIEW
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC II™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

words written to the FIFO do require aLOW on REN for access. The state of
the FWFT/Slinputduring 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 connected to 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-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
beloaded by twomethods: parallel or serial. Eightdefaultoffsetsettings are also
provided, so that 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 valuesfromthe fullboundary. The defaultoffsetvalues are setduring
Master Reset by the state of the FSELO, FSEL1, and LD pins.

PARTIAL RESET (PRS)

TEMPERATURE RANGES

For serial programming, SEN together with LD on each rising edge of
WCLK, are usedtoloadthe offset registers viathe Serial Input (Sl). 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 ofwhether
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
mode and offsetsineffect. PRS is useful for 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.
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Figure 1. Single Device Configuration Signal Flow Diagram
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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 MasterReset by the state of the Programmable Flag
Mode (PFM) pin.

The Retransmitfunction allows datato be reread from the FIFO more than
once. ALOW onthe RT inputduring arising RCLK edge initiates a retransmit
operation by setting the read pointer to the firstlocation of the memory array.
Azero-latency retransmittiming mode can be selected using the Retransmit
timing Mode pin (RM). During Master Reset, a LOW on RM will select zero
latency retransmit. A HIGH on RM during Master Reset will select normal
latency.

If zero latency retransmit operation is selected, the first data word to be
retransmitted will be placed onthe outputregisterwith respecttothe same RCLK
edge thatinitiated the retransmitbased on RT being LOW.

Referto Figure 11and 12 for Retransmit Timing with normal latency. Refer
to Figure 13 and 14 for Zero Latency Retransmit Timing.

The device can be configured with differentinput and output bus widths as
shown in Table 1.

ABig-Endian/Little-Endian data word format is provided. This function is
usefulwhen dataiswrittenintothe FIFO inlong word format (x36/x18) and read

TEMPERATURE RANGES

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 4 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
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. Interspersed Parity control only has an
effectduring parallel programming ofthe offset registers. Itdoes noteffectthe data
written to and read from the FIFO.

AJTAG testportis provided, here the FIFO has fully functional Boundary
Scan feature, compliant with IEEE 1149.1 Standard Test Access Port and
Boundary Scan Architecture.

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.

The IDT72V3640/72V3650/72V3660/72V3670/72V3680/72V3690 are
fabricated using IDT's high speed submicron CMOS technology.

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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PIN DESCRIPTION (TQFP AND PBGA PACKAGES)

Symbol Name 1/0 Description

BM® Bus-Matching || BMworkswith W and OWto selectthe bus sizes for both write and read ports. See Table 1 forbus size configuration.

BE® Big-Endian/ | | During Master Reset, aLOW on BE will select Big-Endian operation. AHIGH on BE during Master Reset will
Little-Endian selectLittle-Endianformat.

Do-D35 | Datalnputs | | Datainputs for a 36-, 18- or 9-hit bus. When in 18- or 9-bit mode, the unused input pins are in a don’t care state.

EF/OR | EmptyFlag/ O [ Inthe IDT Standard mode, the EF functioniis selected. EF indicates whether or not the FIFO memory is empty.
Output Ready InFWFT mode, the OR functionis selected. ORindicates whether or notthere is valid data available at the outputs.

FF/R Full Flag/ O | Inthe IDT Standard mode, the FF functionis selected. FF indicates whether or notthe FIFO memory s full. Inthe
Input Ready FWFT mode, the IR functionis selected. IR indicates whether or not there is space available for writing to the FIFO

memory.

FSELO® | Flag SelectBit0 || DuringMaster Reset, thisinputalongwith FSEL1and the LD pin, will selectthe defaultoffsetvalues forthe programmable
flags PAE and PAF. There are up to eight possible settings available.

FSEL1® | FlagSelectBit1 || DuringMasterReset, thisinputalongwith FSELOandthe LD pinwillselectthe default offsetvalues for the programmable
flags PAE and PAF. There are up to eight possible settings available.

FWFT/SI | FirstWord Fall | | During Master Reset, selects First Word Fall Through or IDT Standard mode. After Master Reset, this pin functions

Through/Serial In asaserialinputforloading offsetregisters.

HF Half-Full Flag 0 | HF indicates whether the FIFO memory is more or less than half-full.

IP® Interspersed Parity| | | DuringMaster Reset,aLOW on IP will select Non-Interspersed Parity mode. A HIGH will select Interspersed Parity
mode. Interspersed Parity control only has an effect during parallel programming of the offset registers. It does not
effectthe datawrittento and read fromthe FIFO.

IWe Input Width || This pin, along with OW and MB, selects the bus width of the write port. See Table 1 for bus size configuration.

D Load | | Thisisadualpurpose pin. During Master Reset, the state ofthe LD inputalong with FSELO and FSEL1, determines

one of eight default offset values forthe 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 to and reading from the
offsetregisters.

OF OutputEnable | | OE controlsthe outputimpedance of Qn.

owe OutputWidth | [ This pin, along with IW and BM, selects the bus width of the read port. See Table 1 for bus size configuration.

MRS Master Reset I | MRSinitializes the read and write pointers to zero and sets the output registertoall zeroes. During Master Reset,
the FIFOis configured for either FWFT or IDT Standard mode, Bus-Matching configurations, one of eight progammable
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.

PAE Programmable 0 | PAEgoesLOWifthe numberofwordsinthe FIFO memoryisless than offsetn, whichis stored in the Empty Offset

Almost-Empty Flag register. PAE goes HIGH if the number of words in the FIFO memory is greater than or equal to offset n.
PAF Programmable O | PAFgoesHIGH ifthe number of free locations in the FIFO memory is more than offset m, whichis stored in the
Almost-Full Flag Full Offset register. PAF goes LOW if the number of free locations in the FIFO memory is less than or equal to m.
PFM® Programmable | | During Master Reset, a LOW on PFM will select Asynchronous Programmable flag timing mode. AHIGH on PFM
Flag Mode will select Synchronous Programmable flag timing mode.

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

Qo-Q35 | DataOutputs O | Dataoutputs for an 36-, 18- or 9-bit bus. When in 18- or 9-hit mode, the unused output pins are in a don't care

state. Outputs are not5V tolerantregardless of the state of OE.

RCLK/ Read Clock/ || If Synchronous operation of the read port has been selected, when enabled by REN, the rising edge of RCLK

RD Read Strobe reads data from the FIFO memory and offsets from the programmable registers. If LD is LOW, the values loaded
into the offset registers is output on a rising 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.
Asynchronous operation of the RCLK/RD input is only available in the PBGA package.

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

RM® RetransmitTiming | | | During Master Reset, a LOW on RMwill select zero latency Retransmit timing Mode. A HIGH on RM will select

Mode normallatency mode.

RT Retransmit | | RTasserted onthe rising edge of RCLK initializes the READ pointer to zero, sets the EF flag to LOW (OR to HIGH
in FWFT mode) and does not disturb the write pointer, programming method, existing timing mode or programmable
flag settings. RTis useful to reread data from the first physical location of the FIFO.

NOTE:

1. Inputs should not change state after Master Reset.
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PIN DESCRIPTION-CONTINUED (TQFP & PBGA PACKAGES)

Symbol Name 110 Description
SEN Serial Enable | | SENenables serial loading of programmable flag offsets.
WCLK/ Write Clock/ | | If Synchronous operation of the write port has been selected, when enabled by WEN, the rising edge of WCLK
WR Write Strobe writes dataintothe FIFO. If Asynchronous operation of the write porthas been selected, WR writes datainto the FIFO

onarising edge in an Asynchronous manner, (WEN should be tied to its active state). Asynchronous operation of
the WCLK/WR inputis only available inthe PBGA package.

WEN Write Enable | [ WENenables WCLK forwriting data into the FIFO memory and offset registers.
Ve +3.3V Supply | | Theseare Vce supply inputs and must be connected to the 3.3V supply rail.
NOTE:

1. Inputs should not change state after Master Reset.

PIN DESCRIPTION (PBGA PACKAGE ONLY)

Symbol Name 1/0 Description
ASYRY | Asynchronous || AHIGH onthisinput during Master Reset will select Synchronous read operation for the output port. ALOW
Read Port will select Asynchronous operation. If Asynchronous is selected the FIFO must operate in IDT Standard mode.
ASYW® | Asynchronous | | AHIGH onthisinput during Master Reset will select Synchronous write operation for the input port. ALOW
Write Port will select Asynchronous operation.
TCK®@ JTAG Clock | | Clockinputfor JTAG function. One of fourterminals required by IEEE Standard 1149.1-1990. Test operations of the

device are synchronousto TCK. Datafrom TMS and TDI are sampled on the rising edge of TCK and outputs change
onthe falling edge of TCK. Ifthe JTAG function is not used this signal needs to be tied to GND.

TDI®@ JTAG TestData | | Oneoffourterminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan operation, test data
Input seriallyloaded viathe TDI ontherising edge of TCK to either the Instruction Register, ID Register and Bypass Register.
Aninternal pull-up resistor forces TDIHIGH if left unconnected.

TDO®@ JTAGTestData | O | Oneoffourterminalsrequired by |IEEE Standard 1149.1-1990. During the JTAG boundary scan operation, testdata
Output seriallyloaded outputviathe TDO onthe falling edge of TCK from eitherthe Instruction Register, ID Register and Bypass
Register. This output is highimpedance except when shifting, while in SHIFT-DR and SHIFT-IR controller states.

TMS® JTAGMode Select | | | TMSisaserialinputpin. One offourterminalsrequired by IEEE Standard 1149.1-1990. TMS directs the device through
its TAP controller states. Aninternal pull-up resistor forces TMS HIGH if left unconnected.

TRST® | JTAGReset | | TRSTisanasynchronous reset pinforthe JTAG controller. The JTAG TAP controller does not automatically reset
upon power-up, thus it must be reset by either this signal or by setting TMS=HIGH for five TCK cycles. If the TAP
controlleris not properly resetthenthe FIFO outputs willalways be in high-impedance. Ifthe JTAG functionis used
butthe user does notwantto use TRST, then TRST can be tied with MRS to ensure proper FIFO operation. If the
JTAG function is not used then this signal needs to be tied to GND.

NOTE:
1. Inputs should not change state after Master Reset.
2. These pins are for the JTAG port. Please refer to pages 42-45 and Figures 31-33.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC II™36-BIT FIFO COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS RECOMMENDED DC OPERATING
Symbol Rating Com’l & Ind’l Unit CONDITIONS
VTERM® Terminal Voltage -0.5t0+4.5 \Y Symbol Parameter Min. | Typ. Max. | Unit
with respect to GND
VW Supply Voltage Com'l/Ind’l 3.15 3.3 3.45 V
TsTG Storage -55t0+125 °C GND Suonlv Voltage Comlind’ 0 0 0 y
Temperature upply Voltage Com'in
@ i ind’ —
louT DC Output Current _50t0+50 mA VIH Input High Voltage Com'l/ind’l | 2.0 55 V
ViL® Input Low Voltage Com'l/Ind’l — — 0.8 \Y
NOTES: : .
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause Ta OperatlngTemperature 0 - 0 c
permanent damage to the device. This is a stress rating only and functional operation of Commercial
the FJevice at Fhese or any other coqditiqns above those indicated in thel operatiopal T Operating Temperature 40 . & °oc
sections of this specification is not implied. Exposure to absolute maximum rating Industrial
conditions for extended periods may affect reliability. naustria

2. Vcc terminal only. NOTES:
1. Vec = 3.3V £ 0.15V, JEDEC JESD8-A compliant.
2. Outputs are not 5V tolerant.
3. 1.5V undershoots are allowed for 10ns once per cycle.

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc=3.3V £ 0.15V, TA=0°C to +70°C;Industrial: Vcc = 3.3V £ 0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

IDT72V3640L
IDT72V3650L
IDT72V3660L
IDT72V3670L
IDT72V3680L
IDT72V3690L
Commercial and Industrial®
tcLk =6, 7.5, 10, 15 ns

Symbol Parameter Min. Max. Unit
L@ Input Leakage Current -1 1 HA
ILo® OutputLeakage Current -10 10 HA
VOH Output Logic “1" Voltage, IOH = -2 mA 24 — V
VoL Output Logic “0” Voltage, 0L =8 mA — 04 v
Icc159 Active Power Supply Current — 40 mA
Icc2tn Standby Current — 15 mA
NOTES:

. Industrial temperature range product for the 15ns speed grade is available as a standard device. All other speed grades are available by special order.

. Measurements with 0.4 < ViN < Vcc.

. OE 2 Vi, 0.4 < Vour < Vcc.

. Tested with outputs open (lout = 0).

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

. Typical Icct = 4.2 + 1.4*s + 0.002*CL*s (in mA) with Vcc = 3.3V, ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2,
CL = capacitive load (in pF).

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

o O WM

CAPACITANCE (1A= +25°C, f= 1.0MHz)

Symbol Parameter? Conditions Max. Unit
cin@ Input Vin = OV 10 pF
Capacitance
Cout®?) Output Vour = OV 10 pF
Capacitance
NOTES:

1. With output deselected, (OE > VIH).
2. Characterized values, not currently tested.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC II™36-BIT FIFO COMMERCIAL AND INDUSTRIAL

TEMPERATURE RANGES

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

ACELECTRICALCHARACTERISTICS"—SYNCHRONOUS TIMING
(Commercial: Vcc = 3.3V £ 0.15V, TA=0°C to +70°C;Industrial: Vcc = 3.3V £ 0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

Commercial Commercial Commercial Com’l & Ind'l®
PBGA & TQFP | PBGA & TQFP | TQFP Only TQFP Only
IDT72V3640L6 | IDT72V3640L7-5 | IDT72V3640L10 | IDT72V3640L15
IDT72V3650L6 | IDT72V3650L7-5 | IDT72V3650L10 | IDT72V3650L15
IDT72V3660L6 | IDT72V3660L7-5 | IDT72V3660L10 | IDT72V3660L15
IDT72V3670L6 | IDT72V3670L7-5 | IDT72V3670L10 | IDT72V3670L15
IDT72V3680L6 | IDT72V3680L7-5 | IDT72V3680L10 | IDT72V3680L15
IDT72V3690L6 | IDT72V3690L7-5 [ IDT72V3690L10 | IDT72V3690L15
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. | Unit
fs Clock Cycle Frequency — 166 — 1333 — 100 — 66.7 MHz
tA DataAccess Time® 1 4 10 5 10 6.5 16 10 ns
toLk Clock Cycle Time 6 — 75 — 10 — 15 — ns
tCLKH Clock High Time 2.7 — 35 — 45 — 6 — ns
tCLKL Clock Low Time 2.7 — 35 — 45 — 6 — ns
tDs Data Setup Time 2 — 25 — 35 — 4 — ns
DH DataHold Time 05 — 05 — 05 — 1 — ns
tENS Enable Setup Time 2 — 25 — 35 — 4 — ns
tENH Enable Hold Time 05 — 05 — 05 — 1 — ns
tLbs Load Setup Time 3 — 35 — 35 — 4 — ns
tLDH Load Hold Time 05 — 05 — 05 — 1 — ns
tRS ResetPulse Width® 10 — 10 — 10 — 15 — ns
tRSS ResetSetup Time 15 — 15 — 15 — 15 — ns
RSR ResetRecovery Time 10 — 10 — 10 — 15 — ns
tRSF Resetto Flagand Output Time — 15 — 15 — 15 — 15 ns
tRTS Retransmit Setup Time 3 — 35 — 35 — 4 — ns
toLz Output Enable to Outputin Low Z® 0 — 0 — 0 — 0 — ns
toE Output Enable to Output Valid® 1 4 10 6 10 6 16 ns
toHz Output Enable to Outputin High-Z* 1 4 10 6 10 6 19 ns
tWFF Write Clock to FF or IR — 4 — 5 — 6.5 — 10 ns
tREF Read Clock to EF or OR — 4 — 5 — 6.5 — 10 ns
tPAFA Clockto Asynchronous Programmable Almost-Full Flag — 10 — 125 — 16 — 20 ns
tPAFS Write Clock to Synchronous Programmable Almost-Full Flag — 4 — 5 — 6.5 — 10 ns
tPAEA Clockto Asynchronous Programmable Aimost-Empty Flag — 10 — 125 — 16 — 20 ns
tPAES Read Clock to Synchronous Programmable Almost-Empty Flag — 4 — 5 — 6.5 — 10 ns
tHF Clock to HF — 10 — 25 | — 16 — 20 ns
tskewt | Skew time between RCLK and WCLK for EF/OR and FF/IR 4 — 5 — 7 — 9 — ns
tskewz | Skew time between RCLK and WCLK for PAE and PAF 5 — 7 — 10 — 14 — ns
NOTES:

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

2. Industrial temperature range is available by special order for speed grades faster than 15ns.

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

4. Values guaranteed by design, not currently tested.

5. TQFP package only: for speed grades 7.5ns, 10ns and 15ns, the minimum for tA, tOE, and tOHZ is 2ns.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC II™ 36-BIT FIFO

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

ACELECTRICALCHARACTERISTICS"—ASYNCHRONOUS TIMING
(Commercial: Vcc=3.3V £ 0.15V, TA= 0°C to +70°C;Industrial: Vcc = 3.3V £ 0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

COMMERCIAL AND INDUSTRIAL

TEMPERATURE RANGES

Commercial

IDT72V3640L6 IDT72V3640L7-5

IDT72V3650L6 IDT72V3650L7-5

IDT72V3660L6 IDT72V3660L7-5

IDT72V3670L6 IDT72V3670L7-5

IDT72V3680L6 IDT72V3680L7-5

IDT72V3690L6 IDT72V3690L7-5
Symbol Parameter Min. Max. Min. Max. Unit
fA® Cycle Frequency (Asynchronous mode) — 100 — 3¢ MHz
taal DataAccess Time 0.6 8 0.6 10 ns
toyc® Cycle Time 10 — 12 — ns
tCYH® Cycle HIGH Time 45 — 5 — ns
toyL@ Cycle LOW Time 45 — 5 — ns
tRPE® Read Pulse after EF HIGH 8 — 10 — ns
tFFA® Clock to Asynchronous FF — 8 — 10 ns
tEFAY Clock to Asynchronous EF — 8 — 10 ns
tPAFAY Clockto Asynchronous Programmable Almost-Full Flag — 8 — 10 ns
tPAEAY Clock to Asynchronous Programmable Almost-Empty Flag — 8 — 10 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. Paramaeters apply to the PBGA package only.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

ACTEST CONDITIONS
Input Pulse Levels GND to 3.0V
InputRise/Fall Times 3nsW
Input Timing Reference Levels 15V
OutputReference Levels 15V
Output Load fortcLk =10ns, 15ns SeeFigure 2a
Output Load fortcLk =6ns, 7.5ns See Figure 2b & 2¢

NOTE:
1. For 166MHz and 133MHz operation input rise/fall times are 1.5ns.

ACTESTLOADS-10ns,15ns Speed Grades

3.3V

330Q
D.U.T.

510Q 30pF*

—_ 4667 drw04

Figure 2a. Output Load

* Includes jig and scope capacitances.

OUTPUT ENABLE & DISABLE TIMING

TEMPERATURE RANGES
ACTESTLOADS-6ns,7.5ns Speed Grades

1.5V

500
0 °—K ) 20 = 500
X =

- 4667 drw04a

Figure 2b. AC Test Load

AtCD
(Typical, ns)

t
200

4667 drw04b

20 30 50 80 100

Capacitance (pF)

Figure 2c. Lumped Capacitive Load, Typical Derating

Output Output
Enable Disable
— VIH
OE
A T VIL
tOE & toLZ + toHz—>
Output Vce
Normally Vee ; 100mV v 2
Low 2 O A
100mV ph - VoL
Output 1omvy ]~ AN B VOH
Normally YCC p— N 100mv
HIGH 2 f \%
4667 drwO4c
NOTE:
1. REN is HIGH.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36
FUNCTIONAL DESCRIPTION

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

The IDT72V3640/72V3650/72VV3660/72V3670/72V/3680/72V3690 sup-
porttwo differenttiming 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,atthe 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 any words presentinthe FIFO. Italso uses the Full Flag function
(FF)toindicate whether ornotthe FIFO 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,atthe time of Master Reset, FWFT/Slis HIGH, then FWFT mode will be

selected. Thismode uses Output Ready (OR)toindicate whether or notthere
is valid data at the data outputs (Qn). Italso uses Input Ready (IR) toindicate
whether or not the FIFO has any free space for writing. Inthe FWFT mode,
thefirstwordwrittento anempty FIFO goes directly to Qnafterthree RCLK rising
edges, REN=LOW is notnecessary. Subsequentwords mustbe accessed
using the Read Enable (REN) and RCLK.

Varioussignals, bothinputand output signals operate differently depending

onwhichtimingmodeisin effect.

IDT STANDARD MODE

In this mode, the status flags, FF, PAF, HF, PAE, and EF operate in the
manneroutlinedin Table 3. Towrite datainto to the 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 beenloaded into the FIFO, where nisthe empty offset
value. The default setting for these values are stated in the footnote of Table 2.
This parameterisalso user programmable. See sectionon 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 513rd word for IDT72V3640, 1,025thword for IDT72V3650, 2,049th word
for IDT72V3660, 4,097th word for IDT72V3670, 8,193th word for the
IDT72V3680and 16,385thword forthe IDT72V3690, respectively was written
intothe FIFO. Continuing towrite datainto the FIFOwill cause the Programmable
Almost-Fullflag (PAF)to go LOW. Again, ifnoreads are performed, the PAF
willgoLOW after (1,024-m)writes forthe IDT72V3640, (2,048-m) writes for the
IDT72V3650, (4,096-m) writes for the IDT72V3660, (8,192-m) writes for the
IDT72V3670, (16,384-m) writes for the IDT72V3680 and (32,768-m) writes
forthe IDT72V3690. The offset“m”is the full offset value. The default setting
forthese valuesare statedin the footnote of Table 2. This parameteris also user
programmable. See section on Programmable Flag Offset Loading.

Whenthe FIFOis full, the Full Flag (FF) will go LOW, inhibiting further write
operations. Ifnoreadsare performed after areset, FF will go LOW after Dwrites
to the FIFO. D = 1,024 writes for the IDT72V3640, 2,048 writes for the
IDT72V3650,4,096 writesforthe IDT72V/3660, 8,192 writes forthe IDT72V3670,
16,384 writes for the IDT72V3680 and 32,768 writes for the IDT72V3690,

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 to go HIGH atthe conditions
describedin Table 3. If further read operations occur, without write operations,
PAE will go LOW when there are nwords 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
7,8,11and 13.

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.
Datapresentedtothe DATAIN lineswillbe clockedintothe FIFO on subsequent
transitions of WCLK. Afterthe firstwrite is performed, the Output Ready (OR)
flagwill go LOW. Subsequentwriteswill continue tofill up the FIFO. PAE will go
HIGH aftern + 2words have beenloaded into the FIFO, where nisthe empty
offsetvalue. The default setting for these values are stated inthe footnote of Table
2.This parameteris also user programmable. See section on Programmable
Flag Offset Loading.

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 514thword
forthe IDT72V3640, 1,026th word for the IDT72V3650, 2,050th word for the
IDT72V3660, 4,098th word for the IDT72V3670, 8,194th word for the
IDT72V3680, 16,386thword forthe IDT72V3690, respectively waswritteninto
the FIFO. Continuing towrite datainto the FIFO will cause the PAF to go LOW.
Again, if noreads are performed, the PAF will goLOW after (1,025-m) writes
forthe IDT72V3640, (2,049-m)writes forthe IDT72V3650, (4,097-m) writes
forthe IDT72V3660 and (8,193-m) writes for the IDT72V3670, (16,385-m)
writes forthe IDT72V3680 and (32,769-m) writes for the IDT72V3690, where
misthe full offsetvalue. 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. Ifnoreads are performed after areset, IRwill go HIGH after
Dwritestothe FIFO. D =1,025 writes for the IDT72V3640, 2,049 writes for
the IDT72V3650, 4,097 writes for the IDT72V3660 and 8,193 writes for the
IDT72V3670,16,385 writes for the IDT72V3680 and 32,769 writes for the
IDT72V3690, respectively. Note thatthe additional wordin FWFT modeis due
tothe capacity of the 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
conditions describedin Table 4. Iffurther read operations occur, without write
operations, the PAE willgo LOW whenthere aren + 1 wordsinthe FIFO, where
nisthe empty offsetvalue. Continuing read operations will cause the FIFO to
become empty. When the lastword has been read from the FIFO, OR will go
HIGH inhibiting further read operations. RENisignoredwhen 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 foundin Figure 9, 10, 12,
and 14.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36
TABLE 2 — DEFAULT PROGRAMMABLE PROGRAMMING FLAG OFFSETS

TEMPERATURE RANGES

Fulland Empty Flag offsetvalues are user programmable. The IDT72V/3640/
72V3650/72V3660/72V3670/72V3680/72V3690 have internal registers for
these offsets. There are eight default offset values selectable during Master
Reset. These offset values are shown in Table 2. Offset values can also be
programmed intothe FIFOin one oftwoways; serial or parallel loading method.
The selection of the loading method is done using the LD (Load) pin. During
Master Reset, the state ofthe LD input determines whether serial or parallel flag
offsetprogrammingisenabled. AHIGH on LD duringMaster Resetselects serial
loading of offset values. ALOW on LD during Master Reset selects parallel
loading of offsetvalues.

Inadditiontoloading offset values into the FIFO, itis also possible toread
the current offsetvalues. Offsetvalues can be read via the parallel output port
Qo-Qn, regardless ofthe programming mode selected (serial or parallel). Itis
notpossible to read the offset values in serial fashion.

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

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

SYNCHRONOUS vs ASYNCHRONOUS PROGRAMMABLE FLAG
TIMING SELECTION

The IDT72V3640/72V3650/72V3660/72V3670/72V3680/72V3690 can
be 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

FLAG OFFSETS
IDT72V3640, 72V3650
LD FSEL1 FSELO Offsets n,m
L H L 511
L L H 255
L L L 127
L H H 63
H L L 31
H H L 15
H L H 7
H H H 3
LD FSEL1 FSELO Program Mode
H X X Serial®
L X X Parallel®
IDT72V3660, 72V3670, 72V 72V3690
LD FSEL1 FSELO Offsets n,m
H L 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 & FSEL1.
4. As well as selecting parallel programming mode, one of the default values will
also be loaded depending on the state of FSELO & FSELL.

MRS), the PAFis asserted and updated on the rising edge of WCLK only and
notRCLK. Similarly, PAE is asserted and updated ontherising edge of RCLK
onlyand not WCLK. For detail timing diagrams, see Figure 17 for synchronous
PAF timing and Figure 18 for synchronous PAE timing.

If asynchronous PAF/PAE configuration is selected (PFM, LOW during
MRS), the PAF is 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
onthe LOW-to-HIGH transition of WCLK. For detailtiming diagrams, see Figure
19for asynchronous PAF timing and Figure 20 for asynchronous PAE timing.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36
TABLE 3— STATUS FLAGS FOR IDT STANDARD MODE

COMMERCIAL AND INDUSTRIAL
TEMPERATURE RANGES

IDT72V3640 IDT72V3650 IDT72V3660 FF | PAF| HF | PAE| EF
0 0 0 H|H|H]|L]|L
Number of 1ton'” 1ton'" 1ton'” H H| HJ|L H
Words in (n+1) to 512 (n+1) to 1,024 (n+1) t0 2,048 HIH[H]HT]H
FIFO 513 to (1,024-(m+1)) 1,02510 (2,048-(m+1)) | 2049t0 (4,096-(m+1)) | H | H | L [ H | H
(1,024-m) to 1,023 (2,048-m) to 2,047 (4,006m) to 4,095 H(|fL]|]L/[H H
1,024 2,048 4,096 L L L H H
IDT72V3670 IDT72V3680 IDT72V3690 FF |PAF| HF |PAE| EF
0 0 0 H|H]|H]|] L]|L
Number of 1ton" 1ton"” 1ton"” H H|HJ|L H
Words in (n+1) 0 4,096 (n+1) 10 8,192 (n+1) to 16,384 HIH]H]H]H
FIFO 4,097 t0 (8,192-(m+1)) | 819310 (16,384-(m+1)) | 16,385t0(32,768m+1))| H | H | L [ H [ H
(8,192-m) 108,191 (16,384-m) to 16,383 (32,768-m) to 32,767 H|L]|]L|[H H
8,192 16,384 32,768 L L|fL [H H
NOTE:
1. See table 2 for values for n, m.
TABLE 4 — STATUS FLAGS FOR FWFT MODE
IDT72V3640 IDT72V3650 IDT72V3660 IR |PAF| HF |PAE| OR
0 0 0 L{H|]H|[L]|H
Number of 110 n+1 1o n+1 110 n+1 LlH|H|L|L
Words in (n+2) to 513 (n+2) to 1,025 (n+2) to 2,049 LlwHw|H|H]|L
FIFO 514 to (1,025-(m+1)) 1,026 to (2,049-(m+1)) 2,050 to (4,097-(m+1)) L H L H L
(1,025-m) to 1,024 (2,049-m) to 2,048 (4,097m) to 4,096 L L L H L
1,025 2,049 4,097 HL|[L H| L
IDT72V3670 IDT72V3680 IDT72V3690 IR | PAF| HF |PAE| OR
0 0 0 L H| H| L] H
Number of 110 n+1 110 n+1 1 to n+1 L] Hl H|] L] L
Words in (n+2) to 4,097 (n+2) to 8,193 (n+2) to 16,385 LI H]H|[H] L
FIFO 4,098 to (8,193(m-+1)) 8,194 to (16,385-(m+1)) 16,386 10 (32,769-m+1)) [ L | H [ L H| L
(8,194-m) 108,192 (16,385-m) to 16,384 (32,769-m) to 32,768 L L] L H L
8,193 16,385 32,769 Hf L |L H| L
NOTE: 4667 drw05

1. See table 2 for values for n, m.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES

IDT72V3640
IDT72V3650
IDT72V3660
IDT72V3670
IDT72V3680

LD WEN | REN SEN | WCLK | RCLK IDT72V3690

X Parallel write to registers: _
0 0 1 1 Empty Offset (LSB) [
Empty Offset (MSB)

Full Offset (LSB)
Full Offset (MSB) —>

0 1 0 1 X Parallel read from registers:
j Empty Offset (LSB) “
Empty Offset (MSB)

Full Offset (LSB)
Full Offset (MSB) —

Serial shift into registers:

0 1 1 0 j X 20 bits for the 72V3640

22 bits for the 72V3650
24 bits for the 72V3660
26 bits for the 72V3670
28 bits for the 72V3680
30 bits for the 72V3690

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

X 1 1 1 X X No Operation
1 0 X X Jf X Write Memory
1 X 0 X x| Read Memory
1 1 1 X X X No Operation

4667 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
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1st Parallel Offset Write/Read Cycle

4—
D/Q35 <—D/Q19p, 7 bios DiGo
« v _EMPTY OFFSET REGISTER (PAE) . tonitesparsc o1 B oo,
"5;," 17|16|15(14(13{12(11|10|9 | 8|7 (6| 5| 4|3 |2 |1 arity 10 bits for the IDT72V3640
"53" 17 X16/15/14/13]12111 [10| 9 8/7/6/5/ 4|3 1 «l';latt:-iz;l’ersed 11 bits for the IDT72V3650
# of Bits Used J 12 bits for the IDT72V3660

13 bits for the IDT72V3670

2nd Parallel Offset Write/Read Cycle 14 bits for the IDT72V3680

-
D/Q3s 1“ DIQ19 p/q17 D/Q8 D/QO 15 bits for the IDT72V3690
« ¥ v FULL OFFSET REGISTER (PAF) v NonInterspersed _
cepee 1716 1514[13[12[11J10]9 [8] 7] 65|43 |2 [1 [*—Parity Note: All unused bits of the
4 LSB & MSB are don't care
=ée o X7 0Xl16 115 1a 11312111019 X8 [ 7] 6514 3 ]2 [1 [+ merspersea

. Parity
# of Bits Used J

IDT72V3640/50/60/70/80/90 — x36 Bus Width

1st Parallel Offset Write/Read Cycle
D/Q8 D/Q0

EMPTY OFFSET REGISTER (PAE)

1st Parallel Offset Write/Read Cycle

D/$B7/Q16 Data Inputs/Outputs D/Q0 8 7 6 5 4 3 2 1
+ EMPTY OFFSET (LSB) REGISTER (PAE)

Non-Interspersed
16151413121110987654321‘*Pany _
1615 14 13]12[11[10] 9 8|706|5 |43 1 l— Interspersed 2nd Parallel Offset Write/Read Cycle
D/Q8 ) J Parity D/Q8 D/Q0
# of Bits Used EMPTY OFFSET REGISTER (PAE)
16 | 15 | 14 | 13 [ 12 | 11 | 10 | 9
2nd Parallel Offset Write/Read Cycle
D/Q17 3rd Parallel Offset Write/Read Cycle
yD/Q16 Data Inputs/Outputs D/QO D/Q8 D/Q0
{ FULL OFFSET (LSB) REGISTER (PAF) FULL OFFSET REGISTER (PAF)
16 151413121110 |9 /8|7 |6 |54 3|2 |1 8 7 6 5 4 3 2 1
161514 131211109 8/7/6/5/4/3|2]|1
D/Q8
4th Parallel Offset Write/Read Cycle
D/Q8 D/Q0
FULL OFFSET REGISTER (PAF)
15 | 14 | 13 [ 12 | 11 | 10 | 9
IDT72V3640/50/60/70/80/90 — x18 Bus Width IDT72V3640/50/60/70/80/90 — x9 Bus Width

4667 drw07

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, WCLK and Slinputpins. Programming PAE and PAF proceeds
asfollows: when LD and SEN are set LOW, data on the Slinputare written,
one bitforeach WCLK rising edge, startingwiththe Empty OffsetLSB and ending
withthe Full Offset MSB. Atotal of 20 bits for the IDT72V3640, 22 bits for the
IDT72V3650, 24 bits for the IDT72V3660, 26 bitsfor the IDT72V3670, 28 bits
for the IDT72V3680 and 30 bits for the IDT72V3690. See Figure 15, Serial
Loading of Programmable Flag Registers, for the timing diagram for this mode.

Using the serial method, individual registers cannot be programmed
selectively. PAE and PAF can showavalid status only after the complete set
of bits (for all offset registers) has been entered. The registers can be
reprogrammed as long asthe complete setof new offset bitsis entered. When
LDis LOW and SEN is 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
nothavetooccuratonce. Aselectnumber ofbits can be writtento the Slinput
andthen, by bringing LD and SEN HIGH, data can be written to FIFO memory
via Dn by toggling WEN. When WEN is brought HIGH with LD and SEN
restoredtoa LOW, the nextoffsethitin sequenceis writtento the registers via
Sl. Ifaninterruption of serial programmingis desired, itis sufficient either to set
LDLOW and deactivate SEN orto set SENLOW and deactivateLD. Once LD
and SENare bothrestoredtoa LOW level, serial offset programming continues.

Fromthe time serial programming has begun, neither programmable flag
will be valid untilthe full set of bits required tofill all the offset registers has been
written. Measuring fromthe rising WCLK edge thatachievesthe above criteria;
PAF will be valid aftertwo morerising WCLK edges plus tpar, PAE will be valid
after the next two rising RCLK edges plus tPAE plus tSKEW?.

Itisonly possible toread the flag offsetvalues viathe parallel output port Qn.

PARALLEL MODE

IfParallel Programming mode has been selected, as described above, then
programming of PAE and PAF values can be achieved by using acombination
of the LD, WCLK , WEN and Dn input pins. Programming PAE and PAF
proceeds asfollows: LDand WEN mustbe setLOW. Forx36 bitinputbus width,
dataontheinputs Dnare writteninto the Empty Offset Register on the first LOW-
to-HIGH transition of WCLK. Upon the second LOW-to-HIGH transition of
WCLK, dataarewrittenintothe Full Offset Register. The third transition of WCLK
writes, once again, to the Empty Offset Register. Forx18 bitinput bus width,
dataontheinputs Dnare written intothe Empty Offset Register LSB on thefirst
LOW-to-HIGH transition of WCLK. Upon the 2nd LOW-to-HIGH transition of
WCLK dataare writtenintothe Empty Offset Register MSB. The third transition
of WCLK writestothe Full Offset Register LSB, the fourth transition of WCLK then
writestothe Full Offset Register MSB. Thefifth transition of WCLK writes once
againtothe Empty Offset Register LSB. Atotal of fourwritestothe offsetregisters
isrequired toload values using ax18 input bus width. For aninput bus width
ofx9hits, atotal of sixwrite cyclestothe offsetregistersis requiredtoload values.
See Figure 3, Programmable Flag Offset Programming Sequence. See
Figure 16, Parallel Loading of Programmable Flag Registers, for the timing
diagram for thismode.

Theactofwriting offsetsin parallel employs adedicated write offsetregister
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 offsetregisters. AMaster Reset
initializes both pointers to the Empty Offset (LSB) register. A Partial Resethas
no effectonthe position ofthese pointers.

TEMPERATURE RANGES

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 thatthe status of a programmable flag (PAE or PAF) outputisinvalid
during the programming process. From the time parallel programming has
begun, aprogrammable flag outputwill 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.

The act of reading the offset registers employs a dedicated read offset
register pointer. The contents of the offsetregisters can be read onthe Qo-Qn
pinswhenLDis setLOW and RENis set LOW. For x36 output bus width, data
are read via Qn from the Empty Offset Register on the first LOW-to-HIGH
transition of RCLK. Uponthe second LOW-to-HIGH transition of RCLK, dataare
readfromthe Full OffsetRegister. The third transition of RCLK reads, once again,
fromthe Empty Offset Register. For x18 output bus width, a total of four read
cyclesarerequiredto obtain the values of the offsetregisters. Starting with the
Empty Offset Register LSB and finishing with the Full Offset Register MSB. For
x9 outputbus width, atotal of six read cycles must be performed on the offset
registers. See Figure 3, Programmable Flag Offset Programming Sequence.
SeeFigure 17, Parallel Read of Programmable Flag Registers, for the timing
diagram for thismode.

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 where it left off. It should be noted, and care should
be taken fromthe factthatwhen a parallel read of the flag offsets is performed,
the data word that was present on the output lines Qn will be overwritten.

Parallel reading of the offset registers is always permitted regardless of
which timing mode (IDT Standard or FWFT modes) has been selected.

RETRANSMIT OPERATION

The Retransmit operation allows data that has already been read to be
accessedagain. There are 2 modes of Retransmit operation, normallatency
and zero latency. There are two stages to Retransmit: first, a setup procedure
that resets the read pointer to the first location of memory, then the actual
retransmit, which consists of reading outthe memory contents, starting atthe
beginning of memory.

Retransmitsetupisinitiated by holding RT LOW during arising RCLK edge.
REN and WEN must be HIGH before bringing RT LOW. When zero latency
is utilized, REN does not need to be HIGH before bringing RTLOW. At least
twowords, butnomore than D - 2words should have beenwrittenintothe FIFO,
and read from the FIFO, between Reset (Master or Partial) and the time of
Retransmitsetup. D =1,024forthe IDT72V3640, 2,048 forthe IDT72V3650,
4,096 for the IDT72V3660, 8,192 for the IDT72V3670, 16,384 for the
IDT72V3680 and 32,768 for the IDT72V3690. In FWFT mode, D = 1,025 for
theIDT72V2640,2,049forthe IDT72V3650,4,097 forthe IDT72V3660, 8,193
forthe IDT72V3670, 16,385for the IDT72V3680and 32,769forthe IDT72V/3690.

IfIDT Standard mode is selected, the FIFO will mark the beginning of the
Retransmitsetup by setting EF LOW. The changeinlevelwillonly be noticeable


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

if EF was HIGH before setup. During this period, the internal read pointer is
initialized to the firstlocation of the RAM array.

When EF goes HIGH, Retransmit setupis complete and read operations
may begin starting with the firstlocationinmemory. Since IDT Standard mode
isselected, everyword read including the firstword following Retransmit setup
requires a LOW on REN to enable the rising edge of RCLK. See Figure 11,
Retransmit Timing (IDT Standard Mode), for the relevant timing diagram.

[fFWFT modeis selected, the FIFO will mark the beginning of the Retransmit
setup by setting OR HIGH. During this period, the internal read pointer is set
tothefirstlocation of the RAM array.

When OR goes LOW, Retransmitsetupis complete; atthe same time, the
contentsofthefirstlocationappearonthe outputs. Since FWFT modeisselected,
the firstword appears on the outputs, no LOW on REN is necessary. Reading
all subsequent words requires a LOW on REN to enable the rising edge of
RCLK. SeeFigure 12, Retransmit Timing (FWFT Mode), for the relevanttiming
diagram.

TEMPERATURE RANGES

For either IDT Standard mode or FWFT mode, updating of the PAE, HF
and PAF flags begin with the rising edge of RCLK that RT is setup. PAE is
synchronizedto RCLK, thus onthe second rising edge of RCLK afterRT is setup,
the PAE flagwill be updated. HF is asynchronous, thus the rising edge of RCLK
thatRT is setup will update HF. PAF is synchronized to WCLK, thus the second
rising edge of WCLK that occurs tSKew after the rising edge of RCLK that RT
is setup will update PAF. RT is synchronized to RCLK.

The Retransmitfunction has the option of two modes of operation, either
“normal latency” or “zero latency”. Figure 11 and Figure 12 mentioned
previously, relate to “normal latency”. Figure 13 and Figure 14 show “zero
latency” retransmit operation. Zero latency basically means that the first data
wordto beretransmitted, is placed onto the output register with respectto the
RCLK pulse thatinitiated the retransmit.
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SIGNALDESCRIPTION

INPUTS:

DATA IN (Do - Dn)
Datainputs for 36-bitwide data (Do - D35), datainputs for 18-bit wide data
(Do - D17) or data inputs for 9-bit wide data (Do - Ds).

CONTROLS:

MASTER RESET (MRS)

AMaster Resetis accomplished whenever the MRS inputis takentoa LOW
state. This operation sets the internal read and write pointers to thefirstlocation
ofthe RAMarray. PAE will go LOW, PAF willgo 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
IR and OR, are selected. OR will go HIGH and IR will go LOW.

All control settings suchas OW, IW, BM, BE, RM, PFMand IP are defined
during the Master Reset cycle.

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

See Figure 5, Master Reset Timing, for the relevant timing diagram.

PARTIAL RESET (PRS)

APartial Resetis accomplishedwheneverthe PRS inputistakentoaLOW
state. Asinthe case of the Master Reset, the internal read and write pointers
are settothefirstlocation ofthe RAM array, PAE goes LOW, PAF goesHIGH,
and HF goes HIGH.

Whichevermodeis active atthe time of Partial Reset, IDT Standard mode
or FirstWord Fall Through, that mode will remain selected. Ifthe IDT Standard
modeisactive, then FF will go HIGH and EF willgo LOW. Ifthe FirstWord 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
the time of Partial Resetis alsoretained. The outputregisterisinitializedtoall
zeroes. PRS is asynchronous.

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

See Figure 6, 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 Asynchronous
operation of the write port the WCLK input becomes WR input, this is the
Asynchronous write strobe input. Arising edge on WR will write data present
onthe Dninputsinto the FIFO. (WEN mustbe tied LOW when using the write
portin Asynchronous mode).

Whenthe write portis configured for Asynchronous operation the full flag
(FF) operatesinan asynchronous manner, thatis, the full flag will be updated
basedinbothawrite operation and read operation. Note, if Asynchronous mode
is selected, FWFT is not permissable. Refer to Figures 23, 24, 27 and 28 for

relevanttiming and operational waveforms.

TEMPERATURE RANGES
ASYNCHRONOUS READ (ASYR)

Theread port can be configured for either Synchronous or Asynchronous
mode of operation. If during a Master Reset the ASYR input is LOW, then
Asynchronous operation ofthe read portwill be selected. During Asynchronous
operation of the read port the RCLK input becomes 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.

Whenthe read portis configured for Asynchronous operation the device
mustbe operating on DT standard mode, FWFT mode is not permissible ifthe
read portis Asynchronous. The Empty Flag (EF) operatesinan Asynchronous
manner, thatis, the empty flag will be updated based on both aread operation
andawrite operation. Refertofigures 25, 26, 27 and 28 for relevanttiming and
operational waveforms.

RETRANSMIT (RT)

The Retransmit operation allows data that has already been read to be
accessedagain. There are 2modes of Retransmit operation, normal latency
andzerolatency. There are two stages to Retransmit: first, asetup procedure
that resets the read pointer to the first location of memory, then the actual
retransmit, which consists of reading outthe memory contents, starting atthe
beginning ofthe memory.

Retransmitsetupisinitiated by holding RT LOW during arising RCLK edge.
REN and WEN must be HIGH before bringing RT LOW. When zero latency
is utilized, REN does not need to be HIGH before bringing RT LOW.

IfIDT Standard mode is selected, the FIFO will mark the beginning of the
Retransmitsetup by setting EF LOW. The changeinlevelwillonly be noticeable
if EF was HIGH before setup. During this period, the internal read pointer is
initialized to the firstlocation ofthe RAM array.

When EF goes HIGH, Retransmit setupis complete and read operations
may begin starting with the firstlocationinmemory. Since IDT Standard mode
isselected, everyword read including the firstword following Retransmit setup
requires a LOW on REN to enable the rising edge of RCLK. See Figure 11,
Retransmit Timing (IDT Standard Mode), for the relevant timing diagram.

IfFWFT modeis selected, the FIFOwill mark the beginning ofthe Retransmit
setup by setting OR HIGH. During this period, the internal read pointer is set
tothe firstlocation ofthe RAM array.

When OR goes LOW, Retransmitsetupis complete; atthe same time, the
contentsofthefirstlocationappearonthe outputs. Since FWFT modeis selected,
the firstword appears on the outputs, no LOW on REN is necessary. Reading
all subsequent words requires a LOW on REN to enable the rising edge of
RCLK. See Figure 12, Retransmit Timing (FWFT Mode), for the relevant timing
diagram.

In Retransmit operation, zero latency mode can be selected using the
Retransmit Mode (RM) pin during a Master Reset. This canbe appliedtoboth
IDT Standard mode and FWFT mode.

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

Thisisadual purpose pin. During Master Reset, the state of the FWFT/SI
inputdetermineswhetherthe device willoperate in IDT Standard mode or First
Word Fall Through (FWFT) mode.

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

will be selected. This mode uses the Empty Flag (EF) to indicate whether or
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notthere are any words 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. Thismode 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, thefirstwordwritten toanempty 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 ofthe write port has 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 ntothe FIFORAM array
ontherising edge of every WCLK cycle ifthe device is notfull. Datais stored
in the RAM array sequentially and independently of any ongoing read
operation.

WhenWENis HIGH, nonewdatais writteninthe RAM array oneach WCLK
cycle.

To prevent data overflow in the IDT Standard mode, FF will go LOW,
inhibiting further write operations. Uponthe completion of avalidread 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).

READ STROBE & READ CLOCK (RD/RCLK)

If Synchronous operation of the read port has been selected viaASYR, this
inputbehavesas RCLK. A read cycleisinitiated ontherising edge of the RCLK
input. Data can be read onthe outputs, onthe rising edge of the RCLK input.
ltis permissibletostopthe RCLK. Note thatwhile RCLK isidle, 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) . Datais Asynchronously read from the FIFO via the output register

TEMPERATURE RANGES

whenever there is arising edge on RD. In this mode the REN input must be
tied LOW. The OE inputis used to provide Asynchronous control of the three-
state Qnoutputs.

READ ENABLE (REN)

WhenRead EnableisLOW, dataisloaded fromthe RAMarrayintothe output
register on the rising edge of every RCLK cycle if the device is not empty.

Whenthe REN inputis HIGH, the outputregister holds the previous data
and no new data s 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, mustbe requested using REN. Whenthe last
word has been read fromthe FIFO, the Empty Flag (EF) will go LOW, inhibiting
further read operations. RENisignored whenthe FIFQis empty. Once awrite
is performed, EF will go HIGH allowing aread to occur. The EF flagis updated
by two RCLK cycles +tskew after the valid WCLK cycle.

Inthe FWFT mode, the firstword writtento an empty FIFO automatically goes
tothe outputs Qn, onthe third valid LOW-to-HIGH transition of RCLK +tSKEW
afterthefirstwrite. REN does notneed to be asserted LOW. Inordertoaccess
allotherwords, aread mustbe executed using REN. The RCLK LOW-to-HIGH
transition afterthe lastword has beenread fromthe FIFO, Output Ready (OR)
willgo HIGHwith atrue read (RCLK with REN =LOW), inhibiting further read
operations. REN is ignored when the FIFQ is empty.

If Asynchronous operation of the Read porthas 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. SENis always used in conjunctionwith LD. Whentheselines are both
LOW, dataatthe Slinputcan be loadedintothe programregister one bitforeach
LOW-to-HIGH transition of WCLK.

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

OUTPUT ENABLE (OE)

When Output Enable is enabled (LOW), the parallel output buffersreceive
datafromthe outputregister. When OE is HIGH, the output data bus (Qn) goes
intoahighimpedance state.

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 offsetregisters
canbe programmed, parallel or serial (see Table 2). After Master Reset, LD
enableswrite operationsto and read operations fromthe offset registers. Only
the offsetloading method currently selected canbe usedtowrite tothe registers.
Offsetregisters 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 pins BM, IWand OW are used to define theinputand output bus widths.
During Master Reset, the state of these pinsis used to configure the device bus
sizes. See Table 1for control settings. Allflags will operate on the word/byte
size boundary as defined by the selection of bus width. See Figure 4 for Bus-
Matching Byte Arrangement.
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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 following input to output bus widths are implemented: x36 to
x18, x36 t0x9, x18 to x36 and x9to x36. If Big-Endian mode is selected, then
the mostsignificant byte (word) ofthe longword writteninto the FIFOwill be read
outofthe FIFOfirst, followed by the least significant byte. If Little-Endian format
isselected, thenthe least significant byte of the long word writteninto the FIFO
willbe read outfirst, followed by the most significant byte. The mode desired s
configured during master reset by the state of the Big-Endian (BE) pin. See
Figure 4 for Bus-Matching Byte Arrangement.

PROGRAMMABLE FLAG MODE (PFM)

During Master Reset, aLOW on PFM will select Asynchronous Program-
mable flagtiming mode. AHIGH on PFMwill select Synchronous Programmable
flag timing mode. Ifasynchronous PAF/PAE configuration is selected (PFM,
LOW duringMRS), 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 isasserted LOW onthe LOW-to-HIGH transition of WCLK and
PAF isresetto 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 on the rising edge of WCLK
onlyandnotRCLK. The mode desired is configured during master reset by the
state of the Programmable Flag Mode (PFM) pin.

INTERSPERSED PARITY (IP)

During Master Reset,aLOW onIP will selectNon-Interspersed Parity mode.
A HIGH will select Interspersed Paritymode. The IP bitfunction 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 thatthe parity bits are located in bit position D8, D17, D26 and
D35 during the parallel programming of the flag offsets. If Non-Interspersed
Parity mode is selected, then D8, D17 and D28 are is assumed to be valid bits
and D32, D33, D34 and D3s are ignored. [P mode is selected during Master
Reset by the state of the IP input pin. Interspersed Parity control only has an
effectduring parallel programming ofthe offset registers. Itdoes noteffectthe data
written to and read from the FIFO.

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 = 1,024 for the IDT72V3640, 2,048 for the IDT72V3650, 4,096 for the
IDT72V3660, 8,192 for the IDT72V3670, 16,384 for the IDT72V3680 and
32,768 for the IDT72V3690. See Figure 7, Write Cycle and Full Flag Timing
(IDT Standard Mode), for the relevant timing 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), IRwill go HIGH after D writes
tothe FIFO (D = 1,025 forthe IDT72V3640, 2,049 for the IDT72V3650, 4,097
forthe IDT72V3660, 8,193 for the IDT72V3670, 16,385 for the IDT72V3680
and 32,769 for the IDT72V3690. See Figure 9, Write Timing (FWFT Mode),
forthe relevanttiming information.

TEMPERATURE RANGES

The IR status notonly measures the contents ofthe 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 onthe rising edge of WCLK. FF/IR are
doubleregister-buffered outputs.

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 isHIGH, the FIFO is notempty. See Figure 8, 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 10, 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 (PAF)

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 (1,024-m) writes for the IDT72V3640,
(2,048-m) writes forthe IDT72V3650, (4,096-m) writes for the IDT72V3660,
(8,192-m)writes forthe IDT72V3670, (16,384-m) writes forthe IDT72V/3680
and (32,768-m)writes forthe IDT72V3690. The offset“m”is the full offset value.
The default setting for this value is stated in the footnote of Table 1.

In FWFT mode, the PAF will go LOW after (1,025-m) writes for the
IDT72V3640, (2,049-m) writes for the IDT72V3650, (4,097-m) writes for the
IDT72V3660and (8,193-m)writes forthe IDT72V3670, (16,385-m) writes for
the IDT72V3680 and (32,769-m) writes for the IDT72V3690, where mis the
full offset value. The default setting for this value is stated in Table 2.

See Figure 18, 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 20, Asynchronous Almost-Full Flag Timing (IDT Standard and FWFT
Mode).

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The Programmable Aimost-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 19, Synchronous Programmable Aimost-Empty Flag Timing

(IDT Standard and FWFT Mode), for the relevant timing information.
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1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36

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 ofthe Write Clock (WCLK). If synchronous PAE
configurationis selected, the PAE is updated on the rising edge of RCLK. See
Figure 21, 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 thataccomplishes 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 = 1,024 for the

TEMPERATURE RANGES

IDT72V3640, 2,048 for the IDT72V3650, 4,096 for the IDT72V3660, 8,192
fortheIDT72V3670, 16,384 forthe IDT72V3680and 32,768 forthe IDT72V/3690.

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 = 1,025 for the
IDT72V3640, 2,049 forthe IDT72V3650, 4,097 forthe IDT72V3660, 8,193 for
the IDT72V3670, 16,385for the IDT72V3680and 32,769 for the IDT72V3690.

See Figure 22, 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.

DATAOUTPUTS (Qo-Qn)
(Qo-Q35) are data outputs for 36-bitwide data, (Qo- Q17) are data outputs
for 18-bit wide data or (Qo-Q8) are data outputs for 9-bit wide data.
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COMMERCIAL AND INDUSTRIAL
TEMPERATURE RANGES

BYTE ORDER ON INPUT PORT: D35-D27 D26-D18 D17-D9 D8-D0
A B C D Write to FIFO
BE| BM| W [OwW
A B Cc D Read from FIFO
X L L L
(a) x36 INPUT to x36 OUTPUT
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM| W |OW A B 1st: Read from FIFO
L H L L
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
(o3 D 2nd: Read from FIFO
(b) x36 INPUT to x18 OUTPUT - BIG-ENDIAN
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM| W |OW C D 1st: Read from FIFO
H H L L
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
A B 2nd: Read from FIFO
(c) x36 INPUT to x18 OUTPUT - LITTLE-ENDIAN
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM| IW |OW
A 1st: Read from FIFO
L |H L H
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
B 2nd: Read from FIFO
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
C 3rd: Read from FIFO
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
D 4th: Read from FIFO
(d) x36 INPUT to x9 OUTPUT - BIG-ENDIAN
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM | W | OW D 1st: Read from FIFO
H | H L H
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
C 2nd: Read from FIFO
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
B 3rd: Read from FIFO
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
A 4th: Read from FIFO

(e) x36 INPUT to x9 OUTPUT - LITTLE-ENDIAN 4667 drwos

Figure 4. Bus-Matching Byte Arrangement
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BYTE ORDER ON INPUT PORT: D35-D27 D26-D18 D17-D9 D8-D0
A B 1st: Write to FIFO
D35-D27 D26-D18 D17-D9 D8-DO
C D 2nd: Write to FIFO
BYTE ORDER ON OUTPUT PORT: Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0

BE| BM| Iw | ow
L|H|H | L

A B (o] D Read from FIFO

(a) x18 INPUT to x36 OUTPUT - BIG-ENDIAN

Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM| IW | OW c D A B Read from FIFO
H H H L
(b) x18 INPUT to x36 OUTPUT - LITTLE-ENDIAN
BYTE ORDER ON INPUT PORT: D35-D27 D26-D18 D17-D9 D8-DO
A 1st: Write to FIFO
D35-D27 D26-D18 D17-D9 D8-DO
B 2nd: Write to FIFO
D35-D27 D26-D18 D17-D9 D8-DO
C 3rd: Write to FIFO
D35-D27 D26-D18 D17-D9 D8-DO
D 4th: Write to FIFO
BYTE ORDER ON OUTPUT PORT: Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM| W | oW
A B C D Read from FIFO
L H H H
(a) x9 INPUT to x36 OUTPUT - BIG-ENDIAN
Q35-Q27 Q26-Q18 Q17-Q9 Q8-Q0
BE| BM| IW | OW D C B A Read from FIFO
H H H H
(b) x9 INPUT to x36 OUTPUT - LITTLE-ENDIAN
4667 drw09

Figure 4. Bus-Matching Byte Arrangement (Continued)
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Figure 5. Master Reset Timing
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- “ tRS =4
PRS N -
tRSST—~
il tRSR
e X &
RSS 19y <+—— {RSR
e Y N
tRSS o
CU 74
tRSS o )
EN 7Z
< tRSF > If FWFT = HIGH, OR = HIGH
EF/OR >k If FWFT = LOW, EF = LOW
- tRSF > If FWFT = LOW, FF = HIGH
FF/R >‘< If FWFT = HIGH, TR = LOW
< tRSF >
PAE 31\
-« tRSF >
PAF, AF V.
« tRSF > o
E = HIGH
Qo- Qn N m T
OE=LOW 4667 drw11

Figure 6. Partial Reset Timing
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[ ——tCcLk—"

tOLKH Te— oK —————— — NO WRITE
WCLK o N\~ F : o N A
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tDs T o tDH «— tDs To g tDH
- 07 XXXXKKIKKKIIIKKKK KKK o KKK

[ twFF —] |<—tWFF o tWFF o tWFF
FF

RCK 7 N A N S L L S LS L

—— tENH tENS — — tENH

tENS —~
= N
ST S T
Qo-Qn DATA IN OUTPUT REGISTER DATA READ NEXT DATA READ
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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 twrr). If the time between
the rising edge of the RCLK and the rising edge of the WCLK is less than tskews, then the FF deassertion may be delayed one extra WCLK cycle.

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

Figure 7. Write Cycle and Full Flag Timing (IDT Standard Mode)

tcLK
r+——1CLKH ——» toLKL —|
v 4
RCLK _74—\—74ﬁ—74—5L7 T N~

tENS D Ll o tENH tENS T _le 7o tENH fENS > o tENH
EN SS \LL )( NO OPERATION NO OPERATION XQ_‘M‘__}W—
—tREF 41 LIREF 4" +—tREF —*|
EF L
-

tA -~ A —+
QO0-Qn —"<><><> LAST WORD ‘ < LAST WORD Do D1
~toLz ‘tOHZJ tOLZ”\
- toE — ™
OE

1
tskewt' ja—=

welk 0 N A N KX NSNS

o EENH tENS 3, [~ TENH

—tENS |
WER N’ .
tDg-+l+—+{IDH DS | 7 DH
0-0n D Mo

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 treF). If the time between the rising edge
of WCLK and the rising edge of RCLK is less than tskew, then EF deassertion may be delayed one extra RCLK cycle.

2. LD = HIGH.

3. First data word latency = tskewz1 + 1¥TRCLK + tREF.

4667 drw13

Figure 8. Read Cycle, Empty Flag and First Data Word Latency Timing (IDT Standard Mode)
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Rk A N _ A A A2\ gg_f U
tENS —~ 4_/»‘ tENH tRTS N tENS —~ . tENH
N TRt | 777
) 1A I tA
Qo -Qn Wx * Wh+1 <_§< W1 @ %2 @

~ tSKEW2

N YA A AV aAYa VaVavaN

tRTS — ¥
WEN

tENS —~ — tENH

RT
~— tREF ~— tREF
EF
~ tPAES
PAE ;L

~— tHF

HF ;l<
— tPAFS
PAF

NOTES:

1. Retransmit setup is complete after EF returns HIGH, only then can a read operation begin.

2. OE=LOW.

3. W1 = first word written to the FIFO after Master Reset, W2 = second word written to the FIFO after Master Reset.

4. No more than D - 2 may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, FF will be HIGH throughout the Retransmit setup procedure.
D = 1,024 for IDT72V3640, 2,048 for IDT72V3650, 4,096 for IDT72V3660, 8,192 for IDT72V3670, 16,384 for the IDT72V3680 and 32,768 for the IDT72V3690.

. There must be at least two words written to the FIFO before a Retransmit operation can be invoked.

6. RMis set HIGH during MRS.

4667 drw16
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Figure 11. Retransmit Timing (IDT Standard Mode)
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1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES
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NOTES:

1
2.

oo w

Retransmit setup is complete after OR returns LOW. _
No more than D - 2 words may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, IR will be LOW throughout the Retransmit setup procedure.
D = 1,025 for the IDT72V3640, 2,049 for the IDT72V3650, 4,097 for the IDT72V3660, 8,193 for the IDT72V3670, 16,385 for the IDT72V3680 and 32,769 for the IDT72V3690.

. OE = LOW.

. Wi, W2, W3 = first, second and third words written to the FIFO after Master Reset.

. There must be at least two words written to the FIFO before a Retransmit operation can be invoked.
. RMis set HIGH during MRS.

Figure 12. Retransmit Timing (FWFT Mode)
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES
RCLK —7%%% 3 4 \
tENS —~ ~— tENH
EN Sl; ;lz/';;/
 tA A A T tA A
Qo - Qn W )‘( Wt )‘( Wi )k W2®) ;l< Ws®d) J< Wa

~ tSKEW2

N A AN AN AN AWaVaYaWaN

tRTS — ¥
WEN

tENS — — tENH
BT
EF
~— tPAES
PAE
7 tHF

—tPAFS
PAF

NOTES:

1. If the part is empty at the point of Retransmit, the empty flag (EF) will be updated based on RCLK (Retransmit clock cycle), valid data will also appear on the output.

2. OE = LOW.

3. Wz = first word written to the FIFO after Master Reset, W2 = second word written to the FIFO after Master Reset.

4. No more than D - 2 may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, FF will be HIGH throughout the Retransmit setup procedure.
D = 1,024 for IDT72V3640, 2,048 for IDT72V3650, 4,096 for IDT72V3660, 8,192 for IDT72V3670, 16,384 for the IDT72V3680 and 32,768 for the IDT72V3690.

. There must be at least two words written to the FIFO before a Retransmit operation can be invoked.

6. RM is set LOW during MRS.

4667 drw18
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Figure 13. Zero Latency Retransmit Timing (IDT Standard Mode)
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES
RCLK 1 2 5 4 S
tENS 2> ~ {ENH
REN

< tA |<-tA - ta |<-tA - tA
o tSKEW2
WCLK \_/_\_/_\_/_\__;IZ‘_\_?ZZ_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_

-~ tENH

> tPAES
PAE ;l

o HHF

BE q<
—tPAFS
PAF

NOTES:

1. If the part is empty at the point of Retransmit, the output ready flag (OR) will be updated based on RCLK (Retransmit clock cycle), valid data will also appear on the output.

2. No more than D - 2 words may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, IR will be LOW throughout the Retransmit setup procedure.
D = 1,025 for the IDT72V3640, 2,049 for the IDT72V3650, 4,097 for the IDT72V3660, 8,193 for the IDT72V3670, 16,385 for the IDT72V3680 and 32,769 for the IDT72V3690.

4667 drw19

3. OE = LOW.
4. Wz, W2, W3 = first, second and third words written to the FIFO after Master Reset.
5. There must be at least two words written to the FIFO before a Retransmit operation can be invoked.
6. RMis set LOW during MRS.
Figure 14. Zero Latency Retransmit Timing (FWFT Mode)
WCLK _/_\Jmmmw
l;tENs -><—/;l—g_\ [ tENH -]
N
—wtmf’ i Rl ;lﬁ
DS [4—tDH >
BITO BIT X ”* BITO >< \ \ >< BIT X “M
/
EMPTY OFFSET > FULL OFFSET > 4667 drw20
NOTE:

1. X =9 for the IDT72V3640, X = 10 for the IDT72V3650, X = 11 for the IDT72V3660, X = 12 for the IDT72V3670, X = 13 for the IDT72V3680 and X = 14 for the IDT72V3690.

Figure 15. Serial Loading of Programmable Flag Registers (IDT Standard and FWFT Modes)
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tLDs | 2N _, tLDH o tDH
o S N[ F
tENH
tENS )_> ~— tENH - /;
WEN \\\4: % /z
tDs N ~— tDH o tDH
PAE PAF
Do-r ><><><><><><><><><><\?§l<><><>< k><><><><><><><><
NOTE: 4667 drw21

1. This timing diagram illustrates programming with an input bus width of 36 bits.

Figure 16. Parallel Loading of Programmable Flag Registers (IDT Standard and FWFT Modes)

A 1 G——

[+ tCLKH <+ oKL
ROLK m Z_\_7 m

tLbs t
Lo ? > < />—' LoH & {L.DH
© K| A7 N
t t
ENS) e oy LENH .t >
REN \\Q\ 7l{; ZN
——taA [ tA

Qo - Qn DATA IN OUTPUT REGISTER PAE OFFSET PAF OFFSET
NOTES: 4667 drw22
1. OE = LOW.

2. The timing diagram illustrates reading of offset registers with an output bus width of 36 bits.

Figure 17. Parallel Read of Programmable Flag Registers (IDT Standard and FWFT Modes)

tCLKL— —— tcLkL
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= in FIFO®@
tSKEW2™| >

ek N N N N N L N N

tENs —~ | ,— tENH

REN / 4667 drw23

NOTES.

1. m = PAF offset.

2. D = maximum FIFO depth.
In IDT Standard mode: D = 1,024 for the IDT72V3640, 2,048 for the IDT72V3650, 4,096 for the IDT72V3660 and 8,192 for the IDT72V3670, 16,384 for the IDT72V3680 and 32,768
for the IDT72V3690.
In FWFT mode: D = 1,025 for the IDT72V3640, 2,049 for the IDT72V3650, 4,097 for the IDT72V3660, 8,193 for the IDT72V3670, 16,385 for the IDT72V3680 and 32,769 for the
IDT72V3690.

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 tpars). 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 18. Synchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)
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1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES

{CLKH ~——; tCLKL
WCLK 7I l; ;m

n words in FIFO @),
n+1 words in FIFO @

n words in FIFO @),
n+1 words in FIFO ®

n+1 words in FIFO @,
n+2 words in FIFO @

7 tskew2® tPAES T

RCLK

REN 4667 drw24

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 traes). 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.

o1

Figure 19. Synchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)

tOLKH —— — toLKL

ENS — — tENH
WEN \\Sl: ;l/ / /
[— tPAFA —®|
PAF D - (m + 1) words in FIFO D ;nn;:zgds D - (m + 1) words
in FIFO
4— {PAFA
A NV AN N N N
ENS ~
REN \\

4667 drw25
NOTES:
1. m = PAF offset.
2. D = maximum FIFO Depth.
In IDT Standard Mode: D = 1,024 for the IDT72V3640, 2,048 for the IDT72V3650, 4,096 for the IDT72V3660, 8,192 for the IDT72V3670, 16,384 for the IDT72V3680 and 32,768
for the IDT72V3690.
In FWFT Mode: D = 1,025 for the IDT72V3640, 2,049 for the IDT72V3650, 4,097 for the IDT72V3660, 8,193 for the IDT72V3670, 16,385 for the IDT72V3680 and 32,769 for the
IDT72V3690.
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.

Figure 20. Asynchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO COMMERCIAL AND INDUSTRIAL
1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES
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e NN
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lENS\
- NN\

4667 drw26
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.

Figure 21. Asynchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)
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NOTES:

1. In IDT Standard mode: D = maximum FIFO depth. D = 1,024 for the IDT72V3640, 2,048 for the IDT72V3650, 4,096 for the IDT72V3660, 8,192 for the IDT72V3670, 16,384 for the
IDT72V3680 and 32,768 for the IDT72V3690.

2. In FWFT mode: D =maximum FIFO depth. D = 1,025 for the IDT72V3640, 2,049 for the IDT72V3650, 4,097 for the IDT72V3660, 8,193 for the IDT72V3670, 16,385 for the IDT72V3680
and 32,769 for the IDT72V3690.

Figure 22. Half-Full Flag Timing (IDT Standard and FWFT Modes)
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NOTE:

1. OE = LOW and WEN = LOW.

Figure 23. Asynchronous Write, Synchronous Read, Full Flag Operation (IDT Standard Mode)
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NOTE:
1. OE = LOW and WEN = LOW.

Figure 24. Asynchronous Write, Synchronous Read, Empty Flag Operation (IDT Standard Mode)
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NOTE: o
1. OE = LOW and REN = LOW.
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 25. Synchronous Write, Asynchronous Read, Full Flag Operation (IDT Standard Mode)

WCLK N\ 2 NSNS NS
tENS > tENH
WEN

Dn ><><>E Wo_ X X XXX XKLL XK LAR AKX KA XXX

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

Figure 26. Synchronous Write, Asynchronous Read, Empty Flag Operation (IDT Standard Mode)
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NOTES:

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

Figure 27. Asynchronous Write, Asynchronous Read, Empty Flag Operation (IDT Standard Mode)

tAA
Qn Wx g< Wx+1 ;< Wix+2

- tFFA ‘¢tFFA
(=

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

4667 drw33

Figure 28. Asynchronous Write, Asynchronous Read, Full Flag Operation (IDT Standard Mode)
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO

COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36
OPTIONAL CONFIGURATIONS

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting together the control
signals of multiple devices. Statusflags canbe detected fromany one device.
The exceptions are the EF and FF functionsin IDT Standard mode and the IR
and OR functionsin FWFT mode. Because of variationsin skew between 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. InFWFT mode, composite flags can be
created by ORing OR of every FIFO, and separately ORing IR of every FIFO.
Figure 29 demonstrates a width expansion using two IDT72V3640/
72V3650/72V3660/72V3670/72V3680/72V3690 devices. Do- D3sfromeach
device forma 72-bit wide input bus and Qo-Q35 from each device forma 72-
bit wide output bus. Any word width can be attained by adding additional
IDT72V3640/72V3650/72V3660/72V3670/72V3680/72V3690 devices.

PARTIAL RESET (PRS)
MASTER RESET (MRS)

FIRST WORD FALL THROUGH/

SERIAL INPUT (FWFT/SI)
RETRANSMIT (BT)

Dm+1 - Dn
m +n/ Do-Dm M/ |7”L>
DATAIN 7 7 READ CLOCK (RCLK)
WRITE CLOCK (WCLK) | o7 DT
WRITE ENABLE (WEN) 723640 72vge40 | READ ENABLE (REN)
- g&gggg - ;ﬁzgggg OUTPUT ENABLE (OE)
LOAD (LD)
72V3610 > 72V3670 | ppoGRAMMABLE (PAE)
o 72V3680 72V3680 -
FULL FLAG/INPUT READY (FF/IR)#{ | 72v3690 72V3690 o
m —— EMPTY FLAG/OUTPUT READY (EF/OR) #1
~—feare | FULL FLAG/INPUT READY (FF/R)#2 | | T T T EMPTY FLAGIOUTFUT READY (EF/OR) #2 JE
PROGRAMMABLE (PAF) FIFO FIFO n i mn
- o= #1 #2 / Q- Gn /o DATA OUT
HALF-FULL FLAG (HF) m, / /
Qo - Qm 4667 drw34
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 29. Block Diagram of 1,024 x 72, 2,048 x 72, 4,096 x 72, 8,192 x 72, 16,384 x 72 and 32,768 x 72 Width Expansion
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TEMPERATURE RANGES

FWFT/SI
I TRANSFER CLOCK !
FWFT/SI FWFT/SI
WRITE CLOCK __f w1k RCLK »{ weLk ROLK [«—EAD CLOCK
IDT IDT
WRITE ENABLE — 72V3640 =8 | v 72V3640 == | READ ENABLE
* WEN  75v3650 OR = WEN  7oy3e50  REN |«
72V3660 72V3660
NPUT READY = 72V3670 REN |« ® 72V3670 OR | QUTPUT READY
72V3680 72V3680
72V3690 oF GND 72V3690 OF |« QUTPUT ENABLE
n n, DATAOUT
% Dn Qn* Dn Qn P
4667 drw 35

Figure 30. Block Diagram of 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36, 32,768 x 36 and 65,536 x 36 Depth Expansion

DEPTH EXPANSION CONFIGURATION (FWFT MODE ONLY)

The IDT72V3640 can easily be adapted to applications requiring depths
greater than 1,024, 2,048 for the IDT72V3650, 4,096 for the IDT72V3660,
8,192 for the IDT72V3670, 16,384 for the IDT72V3680 and 32,768 for the
IDT72V3690 with an 36-bit bus width. In FWFT mode, the FIFOs can be
connected inseries (the data outputs of one FIFO connected tothe datainputs
of the next) with no external logic necessary. The resulting configuration
provides atotal depth equivalentto the sum of the depths associated with each
single FIFO. Figure 30 shows a depth expansion using two IDT72V3640/
72V3650/72V3660/72V3670/72V3680/72V3690 devices.

Care should be takento select FWFT mode during Master Resetforall 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 mustbe free-running. Eachtimethe data
word appears at the outputs of one FIFO, that device's OR line goes LOW,
enabling a write to the next FIFQ in line.

Foran empty expansion configuration, the amount of time it takes for OR of
thelastFIFOinthe chaintogo LOW (i.e. valid datato appearonthelast FIFO's
outputs) afteraword has beenwritten tothe first FIFO is the sum of the delays
for each individual FIFO:

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

where Nisthe number of FIFOsinthe expansionand TRCLK isthe RCLK period.
Note that extra cycles should be added for the possibility that the tskew1

specificationis notmetbetween WCLK and transfer clock, orRCLK and transfer
clock, forthe ORflag.

The "ripple down"delayis only noticeable for the firstword writtento an empty
depth expansion configuration. Therewillbe nodelay evidentfor 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 ofthe chain. Eachtime afreelocationis createdinone
FIFO ofthe chain, that FIFO's IR line goes LOW, enabling the preceding FIFO
to write aword tofill it.

Forafull expansion configuration, the amountoftimeittakes for IR of thefirst
FIFOinthe chainto go LOW after aword has beenread fromthe last FIFO is
the sum of the delays for each individual FIFO:

(N = 1)*(3*transfer clock) + 2 TwcCLk

where N is the number of FIFOs in the expansion and TwcLk is the WCLK
period. Note that extra cycles should be added for the possibility that the tskewz1
specificationis notmetbetween RCLK and transfer clock, or WCLK and transfer
clock, forthe IR flag.

The Transfer Clockline 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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TCK I g_/ T~ 7
TDI/
TMS
<4—p<4—P
fos | toH
TDO TDO
<4
t6 too
TRGoT 4667 drw36
TRST Notes to diagram:
t1 = treckLow
2 = tTCKHIGH
t5 13 = tTCKFALL
t4 = tTCKRise
15 = tRST (reset pulse width)
16 = tRSR (reset recovery)
Figure 31. Standard JTAG Timing
JTAG ACELECTRICAL

CHARACTERISTICS
(Vee = 3.3V & 5%); Tcase = 0°C to +85°C)

SYSTEMINTERFACE PARAMETERS
Parameter Symbol Test
IDT72V3640 o . _
IDT72V3650 Conditions| Min. | Max.|Units
IDT72V3660 JTAG Clock Input Period | trck - 00| - | ns
IDT72V3670
IDT72V3680 JTAG Clock HIGH {TCKHIGH - 40 - ns
IDT72V3690
- - - JTAG Clock Low tTCKLOW - 40 - ns
Parameter Symbol | Test Conditions | Min. | Max.| Units
JTAG ClockRise Time | tTCKRise - - | 59 | ns
DataOutput | tbo = Max - 20 ns
JTAG Clock Fall Time tTCKFall - - | 59 | ns
DataOutputHold| tboH® 0 - ns
JTAGReset tRST - 50 - ns
Datalnput DS trise=3ns 10 - ns
{DH thall=3ns 10 } JTAG ResetRecovery | tRSR - 50 | - ns
NOTE: NOTE:
1. 50pf loading on external output signals. 1. Guaranteed by design.
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IDT72V3640/50/60/70/80/90 3.3V HIGH DENSITY SUPERSYNC 1™ 36-BIT FIFO COMMERCIAL AND INDUSTRIAL

1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36 and 32,768 x 36 TEMPERATURE RANGES

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 IDT72V3640/72V3650/ Instruction Register (IR)
72V3660/72V3670/72V3680/72V3690incorporates the necessary tap con- +  DataRegister Port (DR)

trollerand modified pad cells toimplementthe JTAG facilty. The following sections provide a brief description of each element. Fora

Notethat IDTprovides z_ipprOpriate Boundary Scan Description Language complete description refertothe IEEE Standard Test Access Port Specification
programfiles for these devices. (IEEE Std. 1149.1-1990).

The Figure below shows the standard Boundary-Scan Architecture

—| DevicelD Reg. ’_\I\{/I_u‘x
—| Boundary Scan Reg.}
Bypass Reg.
TDO T
TDI
—> et -
clkDR, ShiftDR
TMS UpdateDR
— > TAP
TCLK
—=" Cont-
TRST, oller
ofle Instruction Decode |
clkIR, ShiftIR
UpdatelR
| Instruction Register |
Control Signals
4667 drw37
Figure 32. 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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TEMPERATURE RANGES

1 Test-Logic
Reset
A% 1
0 Run-Test/ 1 > Select- 1 ) Select-
Idle — DR-Scan IR-Scan
A + 0 ; * 0
1 Capture-DR Capture-IR
+0 0 *0 ;o
> Shift-DR - Shift-IR
v 1y
Input = TMS o |~ o 1
> EXit1-DR N Exit1-IR
YoVo Vo
Pause-DR Pause-IR
'z X’
o| Exit2-DR 0 Exit2-IR
v 1y
Update-DR <& Update-IR <
1y *o 1y *o
< 4667 drw38

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 33. TAP Controller State Diagram

Refer to the IEEE Standard Test Access Port Specification (IEEE Std.
1149.1)for the full state diagram

Allstate transitions withinthe TAP controller occur at the rising edge of the
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.

CAPTURE-DR
Data is loaded from the parallel input pins or core outputs into the Data
Register.

SHIFT-DR

The previously captured datais shiftedin serially, LSBfirstattherising edge
of TCLKinthe TDI/TDO path and shifted out serially, LSB firstatthe falling edge
of TCLK towards the output.

UPDATE-DR
The shifting process has been completed. The data is latched into their
parallel outputsinthis state to be accessedthroughthe internal bus.

EXIT1-DR / EXIT2-DR

Thisisatemporary controller state. If TMSis held high, arising edge applied
to TCKwhileinthis state causesthe controllerto enterthe Update-DR state. This
terminatesthe scanning process. Alltest data registers selected by the current
instructionretain their previous state unchanged.

PAUSE-DR

This controller state allows shifting of the test dataregisterinthe serial path
between TDland TDOto be temporarily halted. Alltest dataregisters selected
bythe currentinstruction retain their previous state unchanged.

Capture-IR, Shift-IR and Update-IR, Exit-IR and Pause-IR are
similarto Dataregisters. These instructions operate ontheinstructionregisters.
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THE INSTRUCTION REGISTER

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

The Instructionis used to select the test to be performed, or the test data
registertobe accessed, orboth. Theinstructionshiftedintothe registeris latched
atthe completion ofthe shifting process when the TAP controlleris at Update-
IR state.

Theinstruction register must contain 4 bitinstruction register-based cells
which canholdinstructiondata. These mandatory cellsarelocated nearestthe
serial outputs they are the least significant bits.

TESTDATAREGISTER

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

These registers are connectedin parallel between acommon 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 used to allow test data to flow through the device from TDI
toTDO. Itcontainsasingle stage shiftregister foraminimumlengthin serial path.
Whenthe bypassregisteris selected by aninstruction, the shift register stage
is setto alogic zero on the rising edge of TCLK when the TAP controller isin
the Capture-DR state.

The operation of the bypass register should not have any effect on the
operation ofthe device inresponse tothe 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 Registerisapart
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 tothe 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 IDT72V3640/72V3650/72V3660/72V3670/72V3680/72V/3690,
the Part Number field contains the following values:

Device Part# Field
IDT72V3640 04E5
IDT72V3650 04E4
IDT72V3660 04E3
IDT72V3670 04E2
IDT72V3680 04E1
IDT72V3690 04E0

TEMPERATURE RANGES

31(MSB) 28 27 12 1 1 0(LSB)
Version (4 bits) | Part Number (16-bit) | Manufacturer ID (11-bit)
0X0 0X33 1

IDT72V3640/50/60/70/80/90 JTAG Device Identification Register

JTAG INSTRUCTION REGISTER

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

o Selecttestdataregistersthat may operate while the instruction is
current. The othertest data registers should not interfere with chip
operationandthe selected dataregister.

o Definetheserialtestdataregister paththatis usedtoshift databetween
TDland TDO during data register scanning.

The Instruction Registeris a4 bitfield (i.e.IR3,IR2,IR1, IR0) todecode 16

different possibleinstructions. Instructions are decoded as follows.

Hex Instruction Function

Value

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

0x0F BYPASS SelectBypass Register

Table 6. JTAG Instruction Register Decoding

Thefollowing sections provide a brief description of eachinstruction. For
acompletedescriptionrefertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

EXTEST
The mandatory EXTEST instruction is provided for external circuity and
board levelinterconnection check.

IDCODE
Thisinstruction s provided to select Device Identification Registertoread
outmanufacture’sidentity, part number and version number.

SAMPLE/PRELOAD

The mandatory SAMPLE/PRELOAD instruction allows data values to be
loaded ontothe latched parallel outputs of the boundary-scan shift register prior
to selection of the boundary-scan testinstruction. The SAMPLE instruction
allowsasnapshot of dataflowing from the system pinstothe on-chiplogic or vice
Versa.

HIGH-Z
Thisinstruction placesallthe output pins onthe device intoahighimpedance
state.

BYPASS

The Bypassinstruction contains a single shift-register stage and is setto
provide aminimum-length serial path betweenthe TDland the TDO pins of the
device when no test operation of the device is required.
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ORDERING INFORMATION

IDT XXXXX

X XX X

X

Device Type

Power Speed Package

Process /
Temperature
Range

BLANK
(1)

|PF

(BB

6
7-5

10
15

L

72V3640
72V3650
72V3660

NOTE:

72V3670
72V3680
72V3690

1. Industrial temperature range is available by special order for speed grades faster than 15ns.

DATASHEET DOCUMENT HISTORY

pgs.
pgs.
pgs.

05/25/2000
07/28/2000
12/14/2000
03/27/2001
04/06/2001
12/14/2001
12/20/2001
03/25/2002
04/19/2002
05/24/2002
01/20/2003
02/11/2003
07/15/2003
09/29/2003

Pg.

pgs.
pgs.

Pg.
Pg.
Pg.

pgs.
pgs.
pgs.
pgs.

Pg.

1,6,7,8,34,and 35.
13, 14, and 34.
6,7, and 8.

7.

4,5,and 18.

1-46.

9.

42.

3.

3,and 11.
1,7,9,10, and 16.
7,and 44.

3,19, and 37-39.
8.

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

Thin Plastic Quad Flatpack (TQFP, PK128-1)
Plastic Ball Grid Array (PBGA, BB144-1)

Commercial, PBGA & TQFP Only

Commercial, PBGA & TQFP Only {_Clock Cycle Time (tCLK)
Commercial, TQFP Only Speed in Nanoseconds
Com’l & Ind’l, TQFP Only

Low Power

1,024 x36 — 3.3V SuperSync™ Il FIFO
2,048x36 — 3.3V SuperSync™ Il FIFO
4,096 x36 — 3.3V SuperSync™ Il FIFO
8,192x36 — 3.3V SuperSync™ Il FIFO
16,384 x 36 — 3.3V SuperSync™ Il FIFO
32,768 x 36 — 3.3V SuperSync™ Il FIFO

4667 drw 39

IDT

CORPORATE HEADQUARTERS
2975 Stender Way
Santa Clara, CA 95054

for SALES:

800-345-7015 or 408-727-6116
fax: 408-492-8674

www.idt.com

for Tech Support:
408-330-1753
email: FIFOhelp@idt.com
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