3.3 VOLT CMOS SyncBiFIFO™

16,384 x 36 x 2 IDT72V3682
32,768 x 36 x 2 IDT72V3692
® 65,536 x 36 x 2 IDT72V36102
FEATURES o Mailbox bypass register for each FIFO
o Memory storage capacity: o Programmable Almost-Full and Almost-Empty flags
IDT72V3682 - 16,384 X 36 X 2 » Microproaastar IRieiELe, CONQlydare
IDT72V3692 — 32.768 X 36 X 2 o FFA/IRA, EFA/ORA, AEA, and AFA flags synchronized by CLKA
IDT72V36102 — 65536 X 36 X 2 « FFB/IRB, EFB/ORB, AEB, and AFB flags synchronized by CLKB
« Supports clock frequencies up to 100MHz o Select IDT Standard timing (using EFA, EFB, FFA and FFB flags

o Fast access times of 6.5ns

o Free-running CLKA and CLKB may be asynchronous or coincident
(simultaneous reading and writing of data on a single clock edge
is permitted)

o Two independent clocked FIFOs buffering data in opposite direc-

tions

functions) or First Word Fall Through timing (using ORA, ORB, IRA
and IRB flag functions)

« Available in space-saving 120-pin Thin Quad Flatpack (TQFP)

o Pin compatible to the lower density parts, IDT72V3622/72V3632/
72V3642/72V3652/72V/3662/72V3672

o Industrial temperature range (-40°C to +85°C) is available
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IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

COMMERCIAL TEMPERATURE RANGE

DESCRIPTION

The IDT72V3682/72V3692/72V36102 are designed to run off a 3.3V
supply for exceptionally low-power consumption. These devices are mono-
lithic, high-speed, low-power, CMOS Bidirectional SyncFIFO (clocked) memo-
rieswhich supportclock frequencies upto 100MHz and have read accesstimes
as fast as 6.5ns. Two independent 16,384/32,768/65,536 x 36 dual-port
SRAMFIFOs onhoard each chip buffer datain opposite directions. Commu-
nication between each port may bypass the FIFOs via two 36-bit mailbox
registers. Eachmailbox register has a flag to signal when new mail has been
stored.

These devices are a synchronous (clocked) FIFO, meaning each port
employsasynchronousinterface. All datatransfers through aportare gated
tothe LOW-to-HIGH transition of a port clock by enable signals. The clocks for
each port are independent of one another and can be asynchronous or

PIN CONFIGURATION

coincident. The enables for each port are arranged to provide a simple
bidirectional interface between microprocessors and/or buses with synchro-
nous control.

These devices have two modes of operation: Inthe IDT Standard mode,
the firstword written to an empty FIFO is deposited into the memory array. A
read operation is required to access that word (along with all other words
residing in memory). In the First Word Fall Through mode (FWFT), the first
long-word (36-bitwide) writtento an empty FIFO appears automatically onthe
outputs, no read operation required (Nevertheless, accessing subsequent
words does necessitate a formal read request). The state of the FWFT pin
during FIFO operation determines the mode in use.

Each FIFO hasacombined Empty/Output Ready Flag (EFA/JORAand EFB/
ORB) and a combined Full/Input Ready Flag (FFA/IRA and FFB/IRB). The
EF and FF functions are selected in the IDT Standard mode. EF indicates
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IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

whether or notthe FIFO memory is empty. FF shows whether the memoryis
fullornot. The IRand OR functions are selected inthe First Word Fall Through
mode. IR indicates whether or not the FIFO has available memory locations.
OR shows whetherthe FIFO has data available for reading or not. It marks the
presence of valid data on the outputs.

Each FIFO has a programmable Almost-Empty flag (AEAand AEB) and a
programmable Almost-Fullflag (AFAand AFB). AEAand AEB indicate when
aselected numberofwordsremaininthe FIFO memory. AFAand AFBindicate
when the FIFO contains more than a selected number of words.

FFA/IRA, FFB/IRB, AFA and AFB are two-stage synchronized to the port
clockthatwrites dataintoits array. EFA/JORA, EFB/ORB, AEAand AEB are two-
stage synchronized to the port clock that reads data fromits array. Program-

mable offsets for AEA, AEB, AFAand AFB are loaded by using PortA. Three
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default offset settings are also provided. The AEAand AEB threshold can be
setat 8, 16 or 64 locations from the empty boundary and the AFA and AFB
threshold can be setat 8, 16 or 64 locations from the full boundary. All these
choices are made using the FS0 and FS1 inputs during Reset.

Two ormore devices may be usedin parallel to create wider data paths. If,
at any time, the FIFO is not actively performing a function, the chip will
automatically power down. During the power down state, supply current
consumption (Icc)isataminimum. Initiating any operation (by activating control
inputs) willimmediately take the device out of the power down state.

The IDT72V3682/72V3692/72V36102 are characterized for operation
from0°Cto 70°C. Industrial temperature range (-40°Cto +85°C) isavailable
by special order. They are fabricated using IDT's high speed, submicron
CMOStechnology.
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PIN DESCRIPTIONS

Symbol Name 110 Description

A0-A35 PortAData 10 36-bitbidirectional data portfor side A.

AEA PortAAlmost- 0 Programmable Almost-Empty flag synchronized to CLKA. Itis LOW when the number of words in FIFO2 s
Empty Flag (PortA) | lessthanorequaltothe value inthe Almost-Empty A Offset register, X2.

AEB PortB Aimost- 0 Programmable Almost-Empty flag synchronized to CLKB. Itis LOW when the number of words in FIFO1 is
Empty Flag (PortB) | lessthanorequaltothe valueinthe Almost-Empty B Offset register, X1.

AFA PortAAlmost- 0 Programmable Almost-Full flag synchronized to CLKA. Itis LOW when the number of empty locationsin
Full Flag (PortA) | FIFOlislessthanorequal tothe value inthe Almost-Full A Offset register, Y1.

AFB PortB Almost- 0 Programmable Almost-Full flag synchronized to CLKB. Itis LOW when the number of empty locationsin
Full Flag (PortB) | FIFO2islessthanorequal tothe value inthe Almost-Full B Offset register, Y2.

B0 - B35 PortB Data I/0 36-hitbidirectional data port for side B.

CLKA PortA Clock I CLKA s a continuous clock that synchronizes all data transfers through port A and can be asynchronous or
coincident to CLKB. FFA/IRA, EFA/ORA, AFA, and AEA are all synchronized to the LOW-to-HIGH
transition of CLKA.

CLKB PortB Clock CLKBisacontinuous clockthatsynchronizes all datatransfers through port Band can be asynchronous or
coincident to CLKA. FFB/IRB, EFB/ORB, AFB, and AEB are synchronized to the LOW-to-HIGH
transition of CLKB.

CSA Port A Chip CSAmust be LOW to enable a LOW-to-HIGH transition of CLKA to read or write on port A. The A0-A35

Select outputs are in the high-impedance state when CSA is HIGH.
CSB Port B Chip CSB must be LOW to enable a LOW-to-HIGH transition of CLKB to read or write data on port B. The
Select BO- B35 outputs are in the high-impedance state when CSB is HIGH.
EFAORA | Port AEmpty/ O | Thisisadualfunction pin. Inthe IDT Standard mode, the EFA functionis selected. EFA indicates
OutputReady whether or not the FIFO2 memory is empty. Inthe FWFT mode, the ORA functionis selected. ORA
Flag indicates the presence of valid data on AO-A35 outputs, available for reading. EFA/ORA is synchronized
tothe LOW-to-HIGH transition of CLKA.
EFBIORB | PortBEmpty/ O | Thisisadualfunctionpin. Inthe IDT Standard mode, the EFB functionis selected. EFB indicates
OutputReady whether or notthe FIFO1 memory is empty. Inthe FWFT mode, the ORB function is selected. ORB
Flag indicates the presence of valid data on BO-B35 outputs, available for reading. EFB/ORB is synchronized to
the LOW-to-HIGH transition of CLKB.

ENA Port AEnable | ENA must be HIGH to enable a LOW-to-HIGH transition of CLKA to read or write data on port A.

ENB PortB Enable I ENB must be HIGH to enable a LOW-to-HIGH transition of CLKB to read or write data on port B.

FFAIRA | PortAFull/ O | Thisisadual function pin. Inthe IDT Standard mode, the FFA functionis selected. FFA indicates

Input Ready whether or not the FIFO1 memory is full. Inthe FWFT mode, the IRA functionis selected. IRA
Flag indicates whether or not there is space available for writing to the FIFO1 memory. FFA/IRAs
synchronized to the LOW-to-HIGH transition of CLKA.

FFBIRB | PortBFull/ O | Thisisadual function pin. Inthe IDT Standard mode, the FFB functionis selected. FFB indicates

Input Ready whether or not the FIFO2 memory is full. Inthe FWFT mode, the IRB function is selected. IRB
Flag indicates whether or not there is space available for writing to the FIFO2 memory. FFB/IRBis
synchronized to the LOW-to-HIGH transition of CLKB.

FWFT FirstWord Fall This pin selects the timing mode. AHIGH on FWFT selects IDT Standard mode, a LOW selects First

Through Mode Word Fall Through mode. Once the timing mode has been selected, the level on FWFT must be static
throughout device operation.

FS1,FSO | FlagOffset A LOW-to-HIGH transition of the FIFO Reset input latches the values of FSO and FS1. If either FSO or

Selects FS1 is HIGH when the FIFO Reset input goes HIGH, one of three preset values is selected as the

offset for FIFOs Almost-Full and Almost-Empty flags. If both FIFOs are reset simultaneously and both
FSO and FS1 are LOW when RST1 and RST2 go HIGH, the first four writes to FIFO1 load the Almost-
Empty and Almost-Full offsets for both FIFOs.
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PINDESCRIPTIONS (CONTINUED)

Symbol Name 110 Description

MBA Port A Mailbox | AHIGH level on MBA chooses a mailbox register for a port A read or write operation. When the

Select A0-A35 outputs are active, a HIGH level on MBA selects data from the mail2 register for outputand a
LOW level selects FIFO2 output register data for output.

MBB Port B Mailbox A HIGH level on MBB chooses a mailbox register fora port B read or write operation. When the

Select B0-B35 outputs are active, a HIGH level on MBB selects data from the mail1 register or outputand a
LOW level selects FIFO1 output register datafor output.

MBF1 Maill Register 0 MBF1 issetLOW by a LOW-to-HIGH transition of CLKA that writes data to the maill register.

Flag Writes to the maill register are inhibited while MBF1 is LOW. MBF1 is set HIGH by a LOW-to-HIGH
transition of CLKB when a port B read is selected and MBB is HIGH. MBF1 is set HIGH when FIFO1
isreset.

MBF2 Mail2 Register 0 MBF2is setLOW by a LOW-to-HIGH transition of CLKB that writes data to the mail2 register. Writes

Flag to the mail2 register are inhibited while MBF2 is LOW. MBF2 is set HIGH by a LOW-to-HIGH
transition of CLKA when a port A read is selected and MBA is HIGH. MBF2 is also set HIGH when
FIFO2isreset.

RST1 FIFO1Reset ToresetFIFO1, fourLOW-to-HIGH ransitions of CLKAand four LOW-to-HIGH transitions of CLKB mustoccur
while RST1is LOW. The LOW-to-HIGH transition of RST1 latches the status of FSO and FS1 for AFA
and AEB offset selection. FIFO1 must be reset upon power up before data is written to its RAM.

RST2 FIFO2 Reset ToresetFIFO2, fourLOW-to-HIGH ransitions of CLKAand four LOW-to-HIGH transitions of CLKB mustoccur
while RST2is LOW. The LOW-to-HIGH transition of RST2 latches the status of FSO and FS1 for AFB
and AEA offset selection. FIFO2 must be reset upon power up before data is written to its RAM.

W/RA Port AWrite/ A HIGH selects a write operation and a LOW selects a read operation on port A for a LOW-to-HIGH

Read Select transition of CLKA. The A0-A35 outputs are in the HIGH impedance state when W/RA is HIGH.

W/RB Port B Write/ ALOW selects a write operation and a HIGH selects a read operation on port B for a LOW-to-HIGH

Read Select transition of CLKB. The B0-B35 outputs are in the HIGH impedance state when W/RB is LOW.
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ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR
TEMPERATURE RANGE (Unless otherwise noted)("

Symbol Rating Commercial Unit
Vee Supply Voltage Range -0.5t0+4.6 Vv
Vi@ InputVoltage Range -0.5toVce+0.5 v
Vo®@ OutputVoltage Range -0.5toVee+0.5 \Y

lIK Input Clamp Current (Vi< 0 or Vi > Vcc) +20 mA

lok Output Clamp Current (Vo =<0 or Vo > Vcc) +50 mA

lout Continuous Output Current (Vo=0to Vcc) +50 mA

Icc Continuous Current Through Vcc or GND +400 mA
TstG Storage Temperature Range -65t0150 °C

NOTES:

1. Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these
or any other conditions beyond those indicated under "recommended operating conditions" is notimplied. Exposure to absolute maximum rated conditions for extended periods may affect

device reliability.
2. The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min. Typ. Max. Unit
Vice Supply Voltage 315 33 345 \Y
VIH High-Level Input Voltage 2 — | Vee+0.5 Vv
ViL Low-Level Input Voltage — — 0.8 \Y
loH High-Level Output Current — — 4 mA
loL Low-Level Output Current — — 8 mA

Ta Operating Temperature 0 — 70 °C
NOTE:

1. Vec = 3.3V £ 0.15V, JEDEC JESD8-A compliant

ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING
FREE-AIR TEMPERATURE RANGE (Unless otherwise noted)

IDT72V3682
IDT72V3692
IDT72V36102
Commercial
tcLk = 10, 15 ns®@

Symbol Parameter Test Conditions Min. Typ. Max. Unit
VoH OutputLogic"1"Voltage Vee =3.0V, |oH = -4 mA 24 — — Vv
VoL OutputLogic"0" Voltage Vee = 3.0V, loL =8 mA — — 05 \Y
ILi Input Leakage Current (Any Input) Vee = 3.6V, Vi=Vccor0 — — 15 UA
ILo OutputLeakage Current Vce =3.6V, Vo =Vccor0 — — 5 UA
lcc2® Standby Current (with CLKA and CLKB running) vee =3.6V, Vi=Vcc-0.2Vor0 — — 5 mA
lcca® Standby Current (no clocks running) Vee = 3.6V, Vi=Vcc-0.2Vor0 — — 5 mA
CIN® Input Capacitance Vi =0, f=1MHz — 4 — pF
Cout® | OutputCapacitance Vo =0, f=1MHZ — 8 — pF

NOTES:

1. All typical values are at Vcc = 3.3V, Ta = 25°C.

2. Vee = 3.3V + 0.15V, TA = 0° to +70°; JEDEC JESD8-A compliant

3. For additional Icc information, see Figure 1, Typical Characteristics: Supply Current (lcc) vs. Clock Frequency (fs).
4. Characterized values, not currently tested.
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DETERMINING ACTIVE CURRENT CONSUMPTION AND POWER DISSIPATION

The Icc) current for the graph in Figure 1 was taken while simultaneously reading and writing a FIFO on the IDT72V3682/72V3692/72V36102 with
CLKAand CLKB settofs. All datainputs and data outputs change state during each clock cycle to consume the highest supply current. Data outputs were
disconnectedto normalize the graphto a zero capacitance load. Once the capacitance load per data-output channel and the number of these device's
inputs driven by TTL HIGH levels are known, the power dissipation can be calculated with the equation below.

CALCULATING POWER DISSIPATION
With Icc(f) taken from Figure 1, the maximum power dissipation (PT) of these FIFOs may be calculated by:

PT = Vcc x lec(f) + Z(CL x Vec? X fo)

N
where:
N = number of outputs = 36
CL = output capacitance load
fo = switching frequency of an output
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Figure 1. Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs)
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TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF SUPPLY
VOLTAGE AND OPERATING FREE-AIRTEMPERATURE
(Vec=3.3V £ 0.15V; TA=0°Cto +70° C; JEDEC JESD8-A compliant)

IDT72V3682L10 IDT72V3682L15
IDT72V3692L10 IDT72V3692L15
IDT72V36102L10 IDT72V36102L15
Symbol Parameter Min. Max. Min. Max. Unit
fs Clock Frequency, CLKA or CLKB — 100 — 66.7 MHz
tCLK Clock Cycle Time, CLKA or CLKB 10 — 15 — ns
{CLKH Pulse Duration, CLKA or CLKB HIGH 4.5 — 6 — ns
tCLKL Pulse Duration, CLKA and CLKB LOW 45 — 6 — ns
tDs Setup Time, A0-A35 before CLKAT and B0-B35 3 — 4 — ns
before CLKBT
tENS1 Setup Time, CSAand W/RA, before 4 — 45 — ns
CLKAT; CSB, and W/RB before CLKBT
tENS2 Setup Time, ENA and MBA, before 3 — 45 — ns
CLKAT: ENB, and MBB before CLKBT
tRSTS Setup Time, RST1 or RST2 LOW before CLKAT 5 — 5 — ns
or CLKBT®
tFSs Setup Time, FSO and FS1 before RST1 and RST2 HIGH 75 — 75 — ns
tFWS Setup Time, FWFT before CLKAT 0 — 0 — ns
DH Hold Time, AO-A35 after CLKAT and BO-B35 after CLKBT 05 — 1 — ns
tENH Hold Time, CSA, W/RA, ENA, and MBA after CLKAT; 05 — 1 — ns
CSB, W/RB, ENB, and MBB after CLKBT
tRSTH Hold Time, RST1 or RST2 LOW after CLKAT or CLKBT® 4 — 4 — ns
tFSH Hold Time, FS0 and FS1 after RST1 and RST2 HIGH 2 — 2 — ns
tskew1® | Skew Time, between CLKAT and CLKBT for EFA/ORA, 75 — 75 — ns
EFB/ORB, FFA/IRA, and FFB/IRB
tskewzes | Skew Time, between CLKAT and CLKBT for AEA, 12 — 12 — ns
AEB, AFA, and AFB

NOTES:

1. Requirement to count the clock edge as one of at least four needed to reset a FIFO.

2. Skew time is not a timing constraint for proper device operation and is only included to illustrate the timing relationship between CLKA cycle and CLKB cycle.
3. Design simulated, not tested.
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SWITCHING CHARACTERISTICS OVER RECOMMENDED RANGES OF SUPPLY

VOLTAGE AND OPERATING FREE-AIR TEMPERATURE, CL = 30 pF
(Vec=3.3V+0.15V; TA=0°Cto +70° C; JEDEC JESD8-A compliant)

IDT72V3682L10 IDT72V3682L15
IDT72V3692L10 IDT72V3692L15
IDT72V36102L10 IDT72V36102L15
Symbol Parameter Min. Max. Min. Max. Unit
A Access Time, CLKAT to A0-A35 and CLKBT to BO-B35 2 6.5 2 10 ns
tPIR Propagation Delay Time, CLKAT to FFA/IRA and CLKBT to 2 6.5 2 8 ns
FFB/IRB
tPOR | Propagation Delay Time, CLKAT to EFAIORA and CLKBT to 1 6.5 1 8 ns
EFB/ORB
tPAE | Propagation Delay Time, CLKAT to AEA and CLKBT to AEB 1 6.5 1 8 ns
tPAF | Propagation Delay Time, CLKAT to AFA and CLKBT to AFB 1 6.5 1 8 ns
tPMF Propagation Delay Time, CLKAT to MBF1LOW or 0 6.5 0 8 ns
MBF2 HIGH and CLKBT to MBF2 LOW or MBF 1 HIGH
tPMR Propagation Delay Time, CLKAT to B0-B35® and 2 8 2 10 ns
CLKBTtoAQ-A352
tMDV Propagation Delay Time, MBA to A0-A35 valid and 2 6.5 2 10 ns
MBB to B0-B35 Valid
tPRF | Propagation Delay Time, RST1LOW to AEB LOW, AFA 1 10 1 15 ns
HIGH, and MBF1 HIGH, and RST2 LOW to AEA LOW,
AFB HIGH, and MBF2 HIGH
tEN Enable Time, CSA and W/RA LOW to A0-A35 Active 2 6 2 10 ns
and CSB LOW and W/RB HIGH to B0-B35 Active
DI Disable Time, CSA or W/RA HIGH to A0-A35 at high-impedance 1 6 1 8 ns
and CSB HIGH or W/RB LOW to B0-B35 at high-impedance

NOTES:
1. Writing data to the maill register when the B0-B35 outputs are active and MBB is HIGH.
2. Writing data to the mail2 register when the A0-A35 outputs are active and MBA is HIGH.
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SIGNALDESCRIPTION

RESET

After power up, aMaster Reset operation must be performed by providing
a LOW pulse to RST1 and RST2 simultaneously. Afterwards, the FIFO
memories of the IDT72V3682/72V3692/72V36102 are reset separately by
taking their Reset (RST1, RST2) inputs LOW for at least four port-A Clock
(CLKA) and four port-B Clock (CLKB) LOW-to-HIGH transitions. The Reset
inputs can switch asynchronously to the clocks. A FIFO resetinitializes the
internal read and write pointers and forces the Input Ready flag (IRA, IRB) LOW,
the Output Ready flag (ORA, ORB) LOW, the Almost-Empty flag (AEA, AEB)
LOW, and the Almost-Full flag (AFA, AFB) HIGH. Resettinga FIFO alsoforces
the Mailbox Flag (MBF 1, MBF2) of the parallel mailbox register HIGH. After
aFIFOisreset, its Input Ready flag is set HIGH after two clock cycles to begin
normal operation.

ALOW-to-HIGH transitionona FIFO Reset (RST1,RST2) inputlatches the
value of the Flag Select (FS0, FS1) inputs for choosing the Almost-Full and
Almost-Empty offset programming method. (For details see Table 1, Flag
Programming, and the Programming the Almost-Empty and Aimost-Full Flags
section). The relevant FIFO Reset timing diagram can be found in Figure 2.
FIRST WORD FALL THROUGH (FWFT)

After Master Reset, the FWFT selectfunctionis active, permitting a choice
between two possible timing modes: IDT Standard mode or First Word Fall
Through (FWFT) mode. Oncethe Reset (RST1,RST2)inputis HIGH, aHIGH
on the FWFT input during the next LOW-to-HIGH transition of CLKA (for
FIFO1)and CLKB (for FIFO2) will select IDT Standard mode. This mode uses
the Empty Flag function (EFA, EFB) toindicate whether or notthere are any
words presentinthe FIFO memory. Ituses the Full Flag function (FFA, FFB)
toindicate whether or notthe FIFO memory has any free space forwriting. In
IDT Standard mode, every word read fromthe FIFO, including the first, must
be requested using a formal read operation.

Once the Reset (RSTT, RST2) inputis HIGH, a LOW on the FWFT input
during the next LOW-to-HIGH transition of CLKA (for FIFO1) and CLKB (for
FIFO2) will select FWFT mode. This mode uses the Output Ready function
(ORA, ORB)toindicate whether or notthere is valid data at the data outputs
(A0-A350rB0-B35). Italso usesthe Input Ready function (IRA, IRB) toindicate
whether or notthe FIFO memory has any free space forwriting. Inthe FWFT
mode, the firstword written to an empty FIFO goes directly to data outputs, no

TABLE 1 — FLAG PROGRAMMING

read requestnecessary. Subsequentwords mustbe accessed by performing
aformalread operation.

Following Reset, the level applied to the FWFT input to choose the desired
timing mode must remain static throughout FIFO operation. Refer to Figure 2
(Reset) fora First Word Fall Through select timing diagram.

ALMOST-EMPTY FLAGANDALMOST-FULL FLAGOFFSETPROGRAMMING
Four registers in these devices are used to hold the offset values for the

Almost-Empty and Almost-Full flags. The port B Aimost-Empty flag (AEB) Offset

registeris labeled X1 and the port A Almost-Empty flag (AEA) Offsetregisteris

labeled X2. The port A Almost-Full flag (AFA) Offset registeris labeled Y1 and
the port B Almost-Fullflag (AFB) Offsetregisteris labeled Y2. Theindex of each
register name corresponds to its FIFO number. The offset registers can be
loadedwith presetvalues during the reset of a FIFO orthey can be programmed
from port A (see Table 1).

FSOandFS1functionthe samewayinboth IDT Standard and FWFT modes.

— PRESET VALUES

Toloadthe FIFO's Almost-Empty flagand Almost-Fullflag Offsetregisters with
oneofthethree presetvalueslistedin Table 1, atleast one ofthe flag selectinputs
mustbe HIGH during the LOW-to-HIGH transition of itsresetinput. Forexample,
toloadthe presetvalue of64intoX1and Y1, FSOand FS1 mustbe HIGHwhen

FIFO1Reset(RST1)returns HIGH. Flag offset registers associated with FIFO2
are loaded with one of the preset values in the same way with FIFO2 Reset

(RST2) toggled simultaneously with FIFO1 Reset (RST1). For preset value
loading timing diagram, see Figure 2.

—PARALLEL LOAD FROMPORT A

Toprogramthe X1, X2, Y1,and Y2 registers from port A, both FIFOs should
be reset simultaneously with FS0 and FS1 LOW during the LOW-to-HIGH
transitionofthe Resetinputs. Itisimportantto note that once parallel programming
hasbeenselected duringaMaster Resethy holding both FS0& FS1LOW, these
inputs mustremain LOW during all subsequent FIFO operation. They can only
be toggled HIGH when future Master Resets are performed and other
programming methods are desired.

Afterthisresetis complete, the first fourwritesto FIFO1 do not store datain
the FIFO memory butload the offsetregistersinthe order Y1, X1, Y2, X2. The
portAdatainputs used by the offsetregisters are (A10-A0), (A11-A0), or (A12-
AO0) forthe IDT72V3682, IDT72V3692, or IDT72V36102, respectively. The

FS1 FSO RST1 RST2 X1 AND Y1 REGISTERS® X2 AND Y2 REGISTERS®
H H T X 64 X
H H X ) X 64
H L T X 16 X
H L X ) X 16
L H T X 8 X
L H X T X 8
L L T 0 Parallel programming via Port AC) Parallel programming via Port A®
NOTES:

1. X1 register holds the offset for AEB; Y1 register holds the offset for AFA,
2. X2 register holds the offset for AEA; Y2 register holds the offset for AFB.

3. If parallel programming is selected during a Master Reset, then FSO & FS1 must remain LOW during FIFO operation.
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highestnumbered inputis used as the most significant bit of the binary number
ineachcase. Valid programming values forthe registersrangesfrom 1t0 16,380
forthe IDT72V3682; 1to 32,764 for the IDT72V3692; and 1 to 65,532 for the
IDT72V36102. Afterallthe offsetregisters are programmed from port A, the port
B Full/Input Ready flag (FFB/IRB)is set HIGH, and both FIFOs begin normal
operation. See Figure 3for relevant offsetregister parallel programming timing

diagram.

FIFO WRITE/READ OPERATION

The state ofthe port Adata (A0-A35) outputsis controlled by port A Chip Select
(CSA) andportAWrite/Read select (W/RA). The A0-A35 outputs areinthe high-
impedance state when either CSA or W/RAis HIGH. The A0-A35 outputs are
active when both CSA and W/RA are LOW.

Data is loaded into FIFO1 from the A0-A35 inputs on a LOW-to-HIGH
transition of CLKAwhen CSAis LOW, W/RAis HIGH, ENAis HIGH, MBA is
LOW, and FFA/IRAis HIGH. Datais read from FIFO2 to the AO-A35 outputs
by a LOW-to-HIGH transition of CLKAwhen CSAis LOW, W/RAis LOW, ENA
isHIGH, MBAis LOW, and EFA/ORAs HIGH (see Table 2). FIFO reads and
writes on port Aare independent of any concurrent port B operation. Write and
Read cycle timing diagrams for Port A can be found in Figure 4 and 7.

The port B control signals are identical to those of port Awith the exception
thatthe port B Write/Read select (W/RB)is theinverse of the port A Write/Read
select(W/RA). The state ofthe port B data (B0-B35) outputsis controlled by the

port B Chip Select (CSB) and port B Write/Read select (W/RB). The B0-B35
outputs areinthe high-impedance state when either CSBisHIGH or W/RB s

TABLE 2 — PORT A ENABLE FUNCTION TABLE

LOW. The B0-B35 outputs are active when CSBis LOW and W/RB is HIGH.

Data is loaded into FIFO2 from the B0-B35 inputs on a LOW-to-HIGH
transition of CLKBwhen CSBisLOW, W/RBisLOW, ENBisHIGH, MBBisLOW,
andFFB/IRBisHIGH. Dataisread from FIFO1 to the BO-B35 outputs bya LOW-
to-HIGH transition of CLKB when CSBis LOW, W/RBis HIGH, ENBis HIGH,
MBBis LOW, and EFB/ORB is HIGH (see Table 3) . FIFO reads and writes
onportBareindependentofany concurrent port A operation. Write and Read
cycle timing diagrams for Port B can be found in Figure 5 and 6.

The setupand holdtime constraintstothe port Clocks forthe port Chip Selects
and Write/Read selects are only for enabling write and read operations and are
notrelatedto high-impedance control of the data outputs. Ifaportenable is LOW
duringaclock cycle, the port's Chip Selectand Write/Read select may change
states during the setup and hold time window of the cycle.

When operating the FIFOin FWFT mode and the Output Ready flagis LOW,
the nextword written is automatically senttothe FIFO’s output register by the
LOW-to-HIGH transition of the port clock that sets the Output Ready flag HIGH.
Whenthe Output Ready flagis HIGH, subsequent datais clocked to the output
registers onlywhenaread is selected using the port's Chip Select, Write/Read
select, Enable, and Mailbox select.

When operating the FIFO in IDT Standard mode, the first word will cause
the Empty Flag to change state onthe second LOW-to-HIGH transition of the
Read Clock. The dataword will notbe automatically sentto the outputregister.
Instead, data residing in the FIFO's memory array is clocked to the output
register onlywhenaread is selected using the port's Chip Select, Write/Read
select, Enable, and Mailbox select.

CSA WI/RA ENA MBA CLKA Data A (A0-A35) I/0 Port Function

H X X X X High-Impedance None

L H L X X Input None

L H H L T Input FIFO1 write

L H H H T Input Mail1 write

L L L L X Output None

L L H L T Output FIFO2 read

L L L H X Output None

L L H H T Output Mail2 read (set MBF2 HIGH)

TABLE 3 — PORT B ENABLE FUNCTION TABLE

CSB W/RB ENB MBB CLKB Data B (B0-B35) I/0 Port Function

H X X X X High-Impedance None

L L L X X Input None

L L H L T Input FIFO2 write

L L H H T Input Mail2 write

L H L L X Output None

L H H L T Output FIFO1 read

L H L H X Output None

L H H H 7 Output Maill read (set MBF1 HIGH)
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SYNCHRONIZED FIFO FLAGS

EachFIFQissynchronizedtoits portclock throughatleast twoflip-flop stages.
This is done to improve flag signal reliability by reducing the probability of
metastable events when CLKA and CLKB operate asynchronously to one
another. EFAJORA, AEA, FFA/IRA, and AFA are synchronized to CLKA. EFB/
ORB, AEB, FFB/IRB, and AFB are synchronized to CLKB. Tables 4 and 5 show
the relationship of each port flag to FIFO1 and FIFO2.

EMPTY/OUTPUT READY FLAGS (EFA/ORA, EFB/ORB)

These are dual purpose flags. Inthe FWFT mode, the Output Ready (ORA,
ORB)functionis selected. Whenthe Output Ready flagis HIGH, new data s
presentinthe FIFO outputregister. When the Output Ready flag is LOW, the
previous datawordis presentinthe FIFO outputregister and attempted FIFO
reads are ignored.

Inthe IDT Standard mode, the Empty Flag (EFA, EFB) functionis selected.
Whenthe Empty Flagis HIGH, datais available inthe FIFO's RAM for reading
tothe outputregister. Whenthe Empty Flagis LOW, the previous dataword is
presentin the FIFO output register and attempted FIFO reads are ignored.

The Empty/Output Ready flag of a FIFO is synchronized to the port clock
thatreads datafromitsarray. For boththe FWFT and IDT Standard modes,
the FIFO read pointer is incremented each time a new word is clocked to its

outputregister. The state machine that controls an Output Ready flag monitors
a write pointer and read pointer comparator that indicates when the FIFO
memory status is empty, empty+1, orempty+2.

In FWFT mode, from the time aword is written to a FIFO, it can be shifted
tothe FIFO outputregisterin a minimum of three cycles ofthe Output Ready
flag synchronizing clock. Therefore, an Output Ready flag is LOW ifaword in
memory is the next datato be senttothe FIFO outputregisterand three cycles
ofthe port Clock thatreads data fromthe FIFO have not elapsed since the time
the word was written. The Output Ready flag of the FIFO remains LOW until
the third LOW-to-HIGH transition of the synchronizing clock occurs, simulta-
neously forcing the Output Ready flag HIGH and shifting the word to the FIFO
outputregister.

InIDT Standard mode, fromthe time aword iswrittento a FIFO, the Empty
Flagwillindicate the presence of data available for readingin a minimum of two
cyclesofthe Empty Flag synchronizing clock. Therefore, an Empty Flagis LOW
ifaword in memory is the next datato be senttothe FIFO output registerand
two cycles of the port Clock that reads data from the FIFO have not elapsed
since the time the word was written. The Empty Flag of the FIFO remains LOW
untilthe second LOW-to-HIGH transition of the synchronizing clock occurs,
forcing the Empty Flag HIGH; only then can data be read.

TABLE 4 — FIFO1 FLAG OPERATION (IDT STANDARD AND FWFT MODES)

Synchronized Synchronized
Number of Words in FIFO®? to CLKB to CLKA
IDT72v3682° IDT72v36928 IDT72v36102%) EFB/ORB AEB AFA FFA/IRA
0 0 0 L L H H
1toX1 1toX1 1toX1 H L H H
(X1+1)t0[16,384-(Y1+1)] (X1+1)t0[32,768-(Y1+1)] (X1+1)t0[65,536-(Y1+1)] H H H H
(16,384-Y1)t0 16,383 (32,768-Y1)t032,767 (65,536-Y1)t065,535 H H L H
16,384 32,768 65,536 H H L L

NOTES:

1. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.

2. Data in the output register does not count as a "word in FIFO memory". Since in FWFT mode, the first word written to an empty FIFO goes unrequested to the output register (no

read operation necessary), it is not included in the FIFO memory count.

3. X1is the Almost-Empty offset for FIFO1 used by AEB. Y1 is the Almost-Full offset for FIFO1 used by AFA. Both X1 and Y1 are selected during areset of FIFO1 or programmed from

port A.

4. The ORB and IRA functions are active during FWFT mode; the EFB and FFA functions are active in IDT Standard mode.

TABLE 5 — FIFO2 FLAG OPERATION (IDT STANDARD AND FWFT MODES)

Synchronized

Synchronized

Number of Words in FIFO®?) to CLKA to CLKB
IDT72v3682° IDT72v3692° IDT72V36102 EFA/ORA AEA AFB FFB/IRB
0 0 0 L L H H
1to X2 1to X2 1to X2 H L H H
(X2+1)t0[16,384-(Y2+1)] (X2+1)t0[32,768-(Y2+1)] (X2+1)t0[65,536-(Y2+1)] H H H H
(16,384-Y2)t0 16,383 (32,768-Y2)t0 32,767 (65,536-Y2)t065,535 H H L H
16,384 32,768 65,536 H H L L

NOTES:

1. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.
2. Data in the output register does not count as a "word in FIFO memory". Since in FWFT mode, the first word written to an empty FIFO goes unrequested to the output register (no

read operation necessary), it is not included in the FIFO memory count. .
3. X2 is the Almost-Empty offset for FIFO2 used by AEA. Y2 is the Almost-Full offset for FIFO2 used by AFB. Both X2 and Y2 are selected during a reset of FIFO2 or programmed from

port A.

4. The ORA and IRB functions are active during FWFT mode; the EFA and FFB functions are active in IDT Standard mode.
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ALOW-to-HIGH transition on an Empty/Output Ready flag synchronizing
clockbeginsthefirstsynchronization cycle of awrite ifthe clock transition occurs
attime tskew1 or greater after the write. Otherwise, the subsequent clock cycle
canbethefirstsynchronization cycle (see Figures 8 through 11 for EFA/IORA
and EFB/ORB timing diagrams).

FULL/INPUT READY FLAGS (FFA/IRA, FFB/IRB)

Thisisadual purposeflag. InFWFT mode, the Input Ready (IRA and IRB)
function is selected. In IDT Standard mode, the Full Flag (FFA and FFB)
functionis selected. For both timing modes, whenthe Full/Input Ready flag is
HIGH, amemory locationis free inthe FIFO to receive new data. No memory
locations are free whenthe Full/Input Ready flag is LOW and attempted writes
to the FIFO are ignored.

The Full/input Ready flag of a FIFO is synchronized to the port clock that
writes datato its array. For both FWFT and IDT Standard modes, eachtime
awordiswrittentoaFIFO, itswrite pointerisincremented. The state machine
that controls a Full/Input Ready flag monitors a write pointer and read pointer
comparatorthatindicates when the FIFO memory statusis full, full-1, or full-2.
FromthetimeawordisreadfromaFIFO, its previous memory location s ready
to be written to in a minimum of two cycles of the Full/Input Ready flag
synchronizing clock. Therefore, aFull/input Ready flagis LOWif less than two
cycles ofthe Full/input Ready flag synchronizing clock have elapsed since the
next memory write location has been read. The second LOW-to-HIGH
transition onthe Full/Input Ready flag synchronizing clock after the read sets
the Full/Input Ready flag HIGH.

ALOW-to-HIGH transition on a Full/Input Ready flag synchronizing clock
begins thefirst synchronization cycle of aread ifthe clock transition occurs at
timetskewz or greater afterthe read. Otherwise, the subsequentclock cycle can
be the first synchronization cycle (see Figures 12 through 15 for FFA/IRAand
FFB/IRBtiming diagrams).

ALMOST-EMPTY FLAGS (AEA, AEB)

The Almost-Empty flag of a FIFOis synchronized tothe port clock thatreads
datafromitsarray. The state machine thatcontrols an Almost-Empty flagmonitors
a write pointer and read pointer comparator that indicates when the FIFO
memory status is almost-empty, almost-empty+1, or almost-empty+2. The
almost-empty stateis defined by the contents of register X1 for AEB and register
X2for AEA. Theseregistersare loaded with presetvalues duringa FIFOreset
orprogrammed from port A (see Almost-Empty flag and Almost-Full flag offset
programming section). An Aimost-Empty flagis LOW whenits FIFO contains
Xorlesswords and is HIGH when its FIFO contains (X+1) or more words. A
dataword presentin the FIFO output register has been read from memory.

Two LOW-to-HIGH transitions ofthe Almost-Empty flag synchronizing clock
arerequired aftera FIFO write forits Aimost-Empty flag to reflect the new level
offill. Therefore, the Almost-Full flag of a FIFO containing (X+1) or more words
remains LOWiftwo cycles ofits synchronizing clock have notelapsedsince the
write thatfilled the memorytothe (X+1)level. An Almost-Empty flagis setHIGH
by the second LOW-to-HIGH transition of its synchronizing clock after the FIFO
write thatfills memorytothe (X+1) level. ALOW-to-HIGH transition of an Almost-
Emptyflag synchronizing clock begins the first synchronization cycle ifitoccurs
at time tskewz or greater after the write that fills the FIFO to (X+1) words.
Otherwise, the subsequent synchronizing clock cycle may be the first synchro-
nization cycle. (See Figures 16 and 17).

ALMOST-FULL FLAGS (AFA, AFB)

The Almost-Fullflag ofa FIFOis synchronizedtothe portclock thatwrites data
toitsarray. The state machine that controls an Almost-Full flag monitors awrite
pointer and read pointer comparator that indicates when the FIFO memory
statusisalmost-full, almost-full-1, or almost-full-2. The almost-full state is defined
by the contents of register Y1 for AFAand register Y2 for AFB. Theseregisters
are loaded with preset values during a FIFO reset or programmed from port
A(see Almost-Empty flag and Almost-Full flag offset programming section).
An Almost-Full flagis LOWwhenthe numberofwordsinits FIFOis greaterthan
or equal to (16,384-Y), (32,768-Y), or (65,536-Y) for the IDT72V3682,
IDT72V3692,0rIDT72V36102 respectively. An Almost-Fullflagis HIGHwhen
the number of words in its FIFO is less than or equal to [16,384-(Y+1)],
[32,768-(Y+1)], or [65,536-(Y+1)] for the IDT72V3682, IDT72V3692, or
IDT72V36102 respectively. Note thata dataword presentinthe FIFO output
register has been read from memory.

Two LOW-to-HIGH transitions ofthe Aimost-Fullflag synchronizing clock are
required aftera FIFO read for its Almost-Full flag to reflect the new level of fill.
Therefore, the Almost-Full flag of a FIFO containing [16,384/32,768/65,536-
(Y+1)]orlesswords remains LOW iftwo cycles of its synchronizing clock have
not elapsed since the read that reduced the number of words in memory to
[16,384/32,768/65,536-(Y+1)]. An Almost-Full flagis setHIGH by the second
LOW-to-HIGH transition of its synchronizing clock after the FIFO read that
reduces the number of wordsinmemoryto[16,384/32,768/65,536-(Y+1)]. A
LOW-to-HIGH transition of an Almost-Full flag synchronizing clock begins the
firstsynchronizationcycleifitoccurs attime tskewzor greater after the read that
reduces the number of words in memory to [16,384/32,768/65,536-(Y+1)].
Otherwise, the subsequent synchronizing clock cycle may be the first synchro-
nization cycle (see Figures 18 and 19).

MAILBOX REGISTERS

Each FIFO has a 36-hit bypass register to pass command and control
information between port Aand port Bwithout puttingitin queue. The Mailbox
select(MBA, MBB)inputs choose between amail registerand a FIFO foraport
datatransferoperation. ALOW-to-HIGH transition on CLKA writes A0-A35 data
tothe maill registerwhen a port A Write is selected by CSA, W/RA, and ENA
andwith MBAHIGH. ALOW-to-HIGH transition on CLKB writes BO-B35 data
tothe mail2 register when a port B Write is selected by CSB, W/RB, and ENB
andwith MBB HIGH. Writing data to amail register sets its corresponding flag
(MBF1 or MBF2) LOW. Attempted writes to a mail register are ignored while
the mailflagis LOW.

Whendata outputs of aportare active, the data on the bus comes fromthe
FIFO outputregisterwhenthe port Mailbox selectinputis LOW and fromthe mail
register when the port mailbox selectinputis HIGH. The Maill Register Flag
(MBF1)is setHIGH by aLOW-to-HIGH transition on CLKBwhen aport B Read
is selected by CSB, W/RB, and ENB and with MBB HIGH. The Mail2 Register
Flag (MBF2) s set HIGH by a LOW-to-HIGH transition on CLKAwhen a port
Areadis selected by CSA, W/RA, and ENA and with MBAHIGH. The datain
amailregisterremainsintactafteritis read and changes only when new data
iswrittentotheregister. For mail register and Mail Register Flag timing diagrams,

see Figure 20 and 21.
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NOTES:

1. FIFO2 is reset in the same manner to load X2 and Y2 with a preset value.
2. If FWFT is HIGH, then EFB/ORB will go LOW one CLKB cycle earlier than in this case where FWFT is LOW.

Figure 2. FIFO1 Reset and Loading X1 and Y1 with a Preset Value of Eight®) (IDT Standard and FWFT Modes)

CLKA _A_t\ TN A A S X L
FSS
RSTH, =
RS2 _|
/< tFSH
Fs1Fso XX 0.0 XX XXX LXK X XXX XX
+tPIR
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ENA 2227777 77777777 XXXF XXX XXX XXX NN\
— tDH

A0-A35 X X XXX XXX XXX XX

AFA Offset AEB Offset AFB Offset AEA Offset First Word to FIFO1
(Y1) (X1) (Y2) (X2)
CLKB
1 2

tPIR —;Ir
FFB/IRB

4679 drw 06

NOTES:

1. tskew1 is the minimum time between the rising CLKA edge and a rising CLKB edge for FFB/IRB to transition HIGH in the next cycle. If the time between the rising edge of CLKA and rising
edge of CLKB is less than tskews, then FFB/IRB may transition HIGH one CLKB cycle later than shown.
2. CSA =LOW, W/RA = HIGH, MBA = LOW. Itis not necessary to program offset register on consecutive clock cycles.

Figure 3. Parallel Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset
(IDT Standard and FWFT Modes)
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NOTE:
1. Written to FIFOL.

Figure 4. Port A Write Cycle Timing for FIFO1 (IDT Standard and FWFT Modes)
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NOTE:
1. Written to FIFO2.

Figure 5. Port B Write Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
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NOTE:
1. Read From FIFO1.

Figure 6. Port B Read Cycle Timing for FIFO1 (IDT Standard and FWFT Modes)
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NOTE:
1. Read From FIFO2.

Figure 7. Port A Read Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
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NOTE:

1. tskew1 is the minimum time between a rising CLKA edge and a rising CLKB edge for ORB to transition HIGH and to clock the next word to the FIFO1 output register in three CLKB cycles.

If the time between the rising CLKA edge and rising CLKB edge is less than tskewz, then the transition of ORB HIGH and load of the first word to the output register may occur one CLKB
cycle later than shown.

Figure 8. ORB Flag Timing and First Data Word Fall Through when FIFO1 is Empty (FWFT Mode)
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1. tskew1 is the minimum time between a rising CLKA edge and a rising CLKB edge for EFB to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and rising
CLKB edge is less than tskewz, then the transition of EFB HIGH may occur one CLKB cycle later than shown.

Figure 9. EFB Flag Timing and First Data Read Fall Through when FIFO1 is Empty (IDT Standard Mode)
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If the time between the rising CLKB edge and rising CLKA edge is less than tskewz, then the transition of ORA HIGH and load of the first word to the output register may occur one CLKA
cycle later than shown.

Figure 10. ORA Flag Timing and First Data Word Fall Through when FIFO2 is Empty (FWFT Mode)
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1. tskewa is the minimum time between a rising CLKB edge and a rising CLKA edge for EFA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and rising
CLKA edge is less than tskewz, then the transition of EFA HIGH may occur one CLKA cycle later than shown.

Figure 11. EFA Flag Timing and First Data Read when FIFO2 is Empty (IDT Standard Mode)
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1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for IRA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and rising
CLKA edge is less than tskews, then IRA may transition HIGH one CLKA cycle later than shown.

Figure 12. IRA Flag Timing and First Available Write when FIFO1 is Full (FWFT Mode)
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NOTE: _
1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for FFA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and rising
CLKA edge is less than tskew1, then FFA may transition HIGH one CLKA cycle later than shown.

Figure 13. FFA Flag Timing and First Available Write when FIFO1 is Full (IDT Standard Mode)
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NOTE:
1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for IRB to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and rising
CLKB edge is less than tskewi, then IRB may transition HIGH one CLKB cycle later than shown.

Figure 14. IRB Flag Timing and First Available Write when FIFO2 is Full (FWFT Mode)
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NOTE:
1. tskew1 is the minimum time between a rising CLKA edge and a rising CLKB edge for FFB to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and rising
CLKB edge is less than tskews, then FFB may transition HIGH one CLKB cycle later than shown.

Figure 15. FFB Flag Timing and First Available Write when FIFO2 is Full (IDT Standard Mode)
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NOTES:

1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for AEB to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and rising
CLKB edge is less than tskewz, then AEB may transition HIGH one CLKB cycle later than shown.

2. FIFO1 Write (CSA = LOW, W/RA = LOW, MBA = LOW), FIFO1 read (CSB = LOW, W/RB = HIGH, MBB = LOW). Data in the FIFO1 output register has been read from the FIFO.

Figure 16. Timing for AEB when FIFO1 is Almost-Empty (IDT Standard and FWFT Modes)
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NOTES:

1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for AEA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and rising
CLKA edge is less than tskewz, then AEA may transition HIGH one CLKA cycle later than shown.

2. FIFO2 Write (CSB = LOW, W/RB = LOW, MBB = LOW), FIFO2 read (CSA = LOW, W/RA = LOW, MBA = LOW). Data in the FIFO2 output register has been read from the FIFO.

Figure 17. Timing for AEA when FIFO2 is Almost-Empty (IDT Standard and FWFT Modes)
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NOTES:

1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for AFA to transition HIGH in the next CLKA cycle. If the time between the rising CLKA edge and rising
CLKB edge is less than tskewz, then AFA may transition HIGH one CLKA cycle later than shown.

2. FIFO1 Write (CSA = LOW, W/RA = HIGH, MBA = LOW), FIFO1 read (CSB = LOW, W/RB = HIGH, MBB = LOW). Data in the FIFO1 output register has been read from the FIFO.

3. D = Maximum FIFO Depth = 16,384 for the IDT72V3682, 32,768 for the IDT72V3692, 65,536 for the IDT72V36102.

Figure 18. Timing for AFA when FIFO1 is Almost-Full (IDT Standard and FWFT Modes)
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NOTES:

1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for AFB to transition HIGH in the next CLKB cycle. If the time between the rising CLKB edge and rising
CLKA edge is less than tskewz, then AFB may transition HIGH one CLKB cycle later than shown,

2. FIFO2 write (CSB = LOW, W/RB = LOW, MBB = LOW), FIFO2 read (CSA = LOW, W/RA = LOW, MBA = LOW). Data in the FIFO2 output register has been read from the FIFO.

3. D = Maximum FIFO Depth = 16,384 for the IDT72V3682, 32,768 for the IDT72V3692, 65,536 for the IDT72V36102.

Figure 19. Timing for AFB when FIFO2 is Almost-Full (IDT Standard and FWFT Modes)
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Figure 20. Timing for Maill Register and MBF1 Flag (IDT Standard and FWFT Modes)
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Figure 21. Timing for Mail2 Register and MBF2 Flag (IDT Standard and FWFT Modes)
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NOTE:
1. Includes probe and jig capacitance.

Figure 22. Load Circuit and Voltage Waveforms




ORDERING INFORMATION

IDT XXXXXX X XX X X
Device Type  Power Speed  Package Process/
Temperature
Range
BLANK Commercial (0°C to +70°C)
I PF Thin Quad Flat Pack (TQFP, PN120-1)
| 10 ; Clock Cycle Time (tcLK)
| 15 Commercial Only} Speed in Nanoseconds
: L Low Power
| 72V3682 16,384 x 36 x 2— 3.3V SyncBiFIFO
72V3692 32,768 x 36 x 2— 3.3V SyncBiFIFO
72V36102 65,536 x 36 x 2— 3.3V SyncBiFIFO
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NOTE:

1. Industrial temperature range is available by special order.
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