3.3 VOLT CMOS SyncFIFO™ IDT72V205, IDT72V215,
256 x 18, 512 x 18, 1,024 x 18, IDT72V225, IDT72V235,
~ 2,048 x 18, and 4,096 x 18 IDT72V245
FEATURES: DESCRIPTION:
o 256 x 18-bit organization array (IDT72V205) TheIDT72V205/72V215/72V225/72V/235/72\/245 are functionally com-
o 512 x 18-bit organization array (IDT72V215) patible versions of the IDT72205LB/72215LB/72225LB/72235LB/72245LB,
o 1,024 x 18-bit organization array (IDT72V225) designed to run off a 3.3V supply for exceptionally low power consumption.
o 2,048 x 18-bit organization array (IDT72V235) These devices are very high-speed, low-power First-In, First-Out (FIFO)
o 4,096 x 18-bit organization array (IDT72V245) memories with clocked read and write controls. These FIFOs are applicable
o 10 ns read/write cycle time forawide variety of databuffering needs, suchas optical disk controllers, Local
o 5V input tolerant AreaNetworks (LANS), and interprocessor communication.
o IDT Standard or First Word Fall Through timing These FIFOs have 18-hitinputand output ports. Theinputportis controlled
o Single or double register-buffered Empty and Full flags by a free-running clock (WCLK), and aninputenable pin (WEN). Datais read
o Easily expandable in depth and width into the synchronous FIFO on every clock when WEN is asserted. The output
o Asynchronous or coincident Read and Write Clocks portis controlled by another clock pin (RCLK) and another enable pin (REN).
o Asynchronous or synchronous programmable Almost-Empty The Read Clock(RCLK) can betied tothe Write Clock for single clock operation
and Almost-Full flags with default settings orthetwo clocks can runasynchronous of one another for dual-clock operation.
o Half-Full flag capability AnOutput Enable pin (OE) s provided on the read port for three-state control
o Output enable puts output data bus in high-impedanc state ofthe output.
o High-performance submicron CMOS technology The synchronous FIFOs have two fixed flags, Empty Flag/Output Ready
« Available in a 64-lead thin quad flatpack (TQFP/STQFP) (EF/OR) and Full Flag/Input Ready (FF/IR), and two programmable flags,
o Industrial temperature range (-40°C to +85°C) is available Almost-Empty (PAE) and Almost-Full (PAF). The offsetloading of the program-
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DESCRIPTION (CONTINUED)

mable flagsis controlled by a simple state machine, andisinitiated by asserting
the Load pin (LD). A Half-Full flag (HF) is available when the FIFO is used
inasingle device configuration.

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

InIDT Standard Mode, the firstword written to an empty FIFOwill 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.

PIN CONFIGURATIONS

TEMPERATURERANGES

In FWFT mode, the firstword written to an empty FIFOis clocked directly
tothe dataoutputlines after three transitions of the RCLK signal. AREN does
not have to be asserted for accessing the firstword.

These devices are depth expandable using a Daisy-Chain technique or
FirstWord Fall Through mode (FWFT). The Xl and XO pins are used to expand
the FIFOs. In depth expansion configuration, First Load (FL) is grounded on
the first device and set to HIGH for all other devices in the Daisy Chain.

The IDT72V205/72V215/72V225/72V/235/72V245 are fabricated using
IDT’s high-speed submicron CMOS technology.

PIN 1 —\
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PINDESCRIPTION

Symbol Name 110 Description

D0-D17 | Datalnputs Datainputs foran 18-bit bus.

RS Reset WhenRSis setLOW, internal read and write pointers are settothe first location ofthe RAM array, FF and PAF
go HIGH, and PAE and EF go LOW. A resetis required before an initial WRITE after power-up.

WCLK Write Clock WhenWEN is LOW, datais written into the FIFO on a LOW-to-HIGH transition of WCLK, ifthe FIFOis notfull.

WEN Write Enable When WEN is LOW, datais written into the FIFO on every LOW-to-HIGH transition of WCLK. When WENis
HIGH, the FIFO holds the previous data. Data will not be written into the FIFQ if the FF is LOW.

RCLK Read Clock WhenREN s LOW, dataisread fromthe FIFO onaLOW-to-HIGH transition of RCLK, ifthe FIFO s not empty.

REN Read Enable WhenRENis LOW, datais read from the FIFO on every LOW-to-HIGH transition of RCLK. WhenRENis HIGH,
the output register holds the previous data. Data will not be read from the FIFO if the EF is LOW.

OE OutputEnable When OE is LOW, the data output busis active. If OE is HIGH, the output data bus will be in a high-impedance
state.

D Load WhenLDisLOW, dataonthe inputs DO-D11 is written to the offsetand depth registers on the LOW-to-HIGH
transition of the WCLK, when WEN is LOW. When LD is LOW, data on the outputs Q0-Q11is read from the
offsetand depth registers on the LOW-to-HIGH transition of the RCLK, when RENis LOW.

FL FirstLoad Inthe single device or width expansion configuration, FL together with WXl and RXI determine ifthe mode is
IDT Standard mode or First Word Fall Through (FWFT) mode, as well as whether the PAE/PAF flags are
synchronous or asynchronous. (See Table 1.) In the Daisy Chain Depth Expansion configuration, FL is
grounded on the first device (firstload device) and set to HIGH for all other devices in the Daisy Chain.

WXI Write Expansion Inthe single device or width expansion configuration, WXI together with FL and RXI determine ifthe mode

Input isIDT Standard mode or FWFT mode, aswell as whether the PAE/PAF flags are synchronous orasynchronous.
(SeeTable 1.) Inthe Daisy Chain Depth Expansion configuration, WXl is connected to WXO (Write Expansion
Out) of the previous device.
RXI Read Expansion Inthe single device or width expansion configuration, RXI together with FL and WXI, determine if the mode
Input isIDT Standard mode or FWFT mode, aswell as whether the PAE/PAF flags are synchronous orasynchronous.
(See Table 1.) Inthe Daisy Chain Depth Expansion configuration, RXI is connected to RXO (Read Expansion
Out) of the previous device.
FF/R Full Flag/ Inthe IDT Standard mode, the FF functionis selected. FF indicates whether or notthe FIFO memoryisfull. In
Input Ready the FWFT mode, the IR function is selected. IR indicates whether or notthere is space available for writing to
the FIFO memory.

EF/OR | EmptyFlag/ Inthe IDT Standard mode, the EF function is selected. EF indicates whether or not the FIFO memory is empty.

Output Ready InFWFT mode, the OR functionis selected. ORindicateswhether or not there s valid data available at the outputs.

PAE Programmable WhenPAE is LOW, the FIFO is almost-empty based on the offset programmed into the FIFO. The default

Almost-Empty Flag offsetatresetis 31 fromemptyforIDT72V205, 63 fromempty forIDT72V215,and 127 fromempty for IDT72V225/
72V235/72V/245.

PAF Programmable WhenPAF isLOW, the FIFO is aimost-full based on the offset programmed into the FIFO. The default offset at

Almost-Full Flag resetis 31 fromfullforIDT72V205, 63 fromfullfor IDT72V215, and 127 from full for IDT72V225/72V235/72V245.

WXO/HF | Write Expansion Inthe single device or width expansion configuration, the device is more than half full when HF is LOW. Inthe

Out/Half-Full Flag depth expansion configuration, a pulse is sentfrom WXO to WXl of the next device when the last locationin the
FIFOiswritten.
RXO Read Expansion Inthe depth expansion configuration, a pulse is sentfrom RXO to RXI of the next device when the last
Out locationinthe FIFOis read.

Q0-Q17 | DataOutputs Data outputs for an 18-bit bus.

Vce Power +3.3V power supply pins.

GND Ground Seven ground pins.
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ABSOLUTE MAXIMUM RATINGS RECOMMENDED DC OPERATING
Symbol Rating Commercial Unit CONDITIONS
VTERM® | Terminal Voltage -0510+5 v Symbol Parameter Min. | Typ. Max Unit
with respectto GND Viee Supply Voltage 30 33 36 \%
Commercial/lndustrial
TstG Storage -55t0+125 °C
Temperature GND Supply Voltage 0 0 0 v
lout DC Output Current -50t0+50 mA ViH Input High Voltage 20 - 55 v
Commercial/lndustrial
NOTES: , VIL® Input Low Voltage 05 — 08 v
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause Commercial/industrial
permanent damage to the device. This is a stress rating only and functional operation -
of the device at these or any other conditions above those indicated in the operational Ta Operating Temperature 0 — 70 °C
sections of this specification is not implied. Exposure to absolute maximum rating Commercial
conditions. for extended periods may affect reliability. Ta Operating Temperature 40 - 85 oC
2. Vcc terminal only. Industrial

NOTE:
1. 1.5V undershoots are allowed for 10ns once per cycle.

DCELECTRICALCHARACTERISTICS
(Commercial: Vcc= 3.3V £ 0.3V, TA=0°C to +70°C; Industrial: Vcc = 3.3V £ 0.3V, TA = -40°C to +85°C)

IDT72V205
IDT72V215
IDT72V225
IDT72V235
IDT72V245
Commercial & Industrial®
tck =10, 15,20 ns

Symbol Parameter Min. Typ. Max. Unit
L@ Input Leakage Current (anyinput) -1 — 1 A
ILo® OutputLeakage Current -10 — 10 A
VoH Output Logic “1" Voltage, loH=-2 mA 24 — — v
VoL Output Logic “0" Voltage, loL =8 mA — — 04 \Y
Icc1t59) Active Power Supply Current — — 0 mA
lcc2®? Standby Current — — 5 mA
NOTES:

Industrial Temperature Range Product for the 15ns speed grade is available as a standard device.

. Measurements with 0.4 < ViN < Vcc.

. OE > ViK, 0.4 < Vour < Vec.

. Tested with outputs disabled (lout = 0).

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

. Typical Icc1 = 2.04 + 0.88*s + 0.02*CL*s (in mA).

These equations are valid under the following conditions:

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

o oA wN R

~

CAPACITANCE (1A= +25°C, f= 1.0MHz)

Symbol | Parameter® Conditions Max. Unit
cnN®@ Input VIN =0V 10 pF
Capacitance
Cout®? [ Output Vout = 0V 10 pF
Capacitance
NOTES:

1. With output deselected, (OE > VIH).
2. Characterized values, not currently tested.
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ACELECTRICALCHARACTERISTICS

(Commercial: VCC=3.3V £ 0.3V, TA=0°C to +70°C; Industrial: VCC = 3.3V £ 0.3V, TA=-40°C to +85°C)

TEMPERATURE RANGES

Commercial Com'l & Ind'l® Commercial
IDT72V205L10 IDT72V205L15 IDT72V205L20
IDT72V215L10 IDT72V215L15 IDT72V215L.20
IDT72V225L10 IDT72V225L15 IDT72V225L.20
IDT72V235L10 IDT72V235L15 IDT72V235L20
IDT72V245L.10 IDT72V245L.15 IDT72V245L.20
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
fs Clock Cycle Frequency — 100 — 66.7 — 50 MHz
ta DataAccess Time 2 6.5 2 10 2 12 ns
teik Clock Cycle Time 10 — 15 — 20 — ns
toLkH Clock HIGH Time 45 — 6 — 8 — ns
teLkL Clock LOW Time 45 — 6 — 8 — ns
fos Data Set-up Time 3 — 4 — 5 — ns
toH DataHold Time 05 — 1 — 1 — ns
tens Enable Set-up Time 3 — 4 — 5 — ns
tENH Enable Hold Time 05 — 1 — 1 — ns
trs ResetPulse Width® 10 — 15 — 20 — ns
trss Reset Set-up Time 8 — 10 — 12 — ns
tRsR ResetRecovery Time 8 — 10 — 12 — ns
trRsF Resetto Flagand Output Time — 15 — 15 — 20 ns
toz Output Enable to Outputin Low-Z®) 0 — 0 — 0 — ns
toe Output Enable to Output Valid — 6 3 8 3 10 ns
tonz Output Enable to Outputin High-Z®) 1 6 3 3 10 ns
twrr Write Clock to Full Flag — 6.5 — 10 — 12 ns
tRer Read Clock to Empty Flag — 6.5 — 10 — 12 ns
traFA Clockto Asynchronous Programmable Almost-Full Flag — 17 — 20 — 2 ns
traFs Write Clock to Synchronous ProgrammableAlmost-Full Flag — 8 — 10 — 12 ns
tPAEA Clockto Asynchronous Programmable Almost-Empty Flag — 17 — 20 — 2 ns
traEs Read Clock to Synchronous Programmable Almost-Empty Flag — 8 — 10 — 12 ns
tHF Clock to Half-Full Flag — 17 — 20 — 2 ns
xo Clock to Expansion Out — 6.5 — 10 — 12 ns
i Expansion In Pulse Width 3 — 6.5 — 8 — ns
txis Expansion In Set-Up Time 3 — 5 — 8 — ns
tskewL Skew time between Read Clock & Write Clock for FF/IR 5 — 6 — 8 — ns
and EF/OR
tskew2® | Skew time between Read Clock & Write Clock for PAE 14 — 18 — 20 — ns
and PAF
NOTES:

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

2. Pulse widths less than minimum values are not allowed.
3. Values guaranteed by design, not currently tested.
4. tskew2 applies to synchronous PAE and synchronous PAF only.

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 15V
Output Reference Levels 1.5V
OutputLoad SeeFigure 1

D.U.T:
510Q

33092

T 30pF*

4294 drw 03

Figure 1. Output Load

* Includes jig and scope capacitances.
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COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

FUNCTIONAL DESCRIPTION

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

The IDT72V205/72V215/72V225/72V235/72V245 support two different
timing modes of operation. The selection of which mode will operate is
determined during configuration at Reset (RS). Duringa RS operation, the First

Load (FL), Read Expansion Input (RXI), and Write Expansion Input (WXI) pins
are usedto selectthe timing mode perthe truth table shownin Table 3. InIDT
Standard Mode, the firstword written to an empty FIFO will not appear on the
dataoutputlinesunlessaspecificread operationis performed. Aread operation,
which consists of activating Read Enable (REN) and enabling a rising Read
Clock (RCLK) edge, will shift the word from internal memory to the data output
lines. InFWFT mode, the firstword written to an empty FIFO is clocked directly
tothe data outputlines after three transitions ofthe RCLK signal. AREN does
not have to be asserted for accessing the firstword.

Various signals, bothinputand output signals operate differently depending

onwhichtiming modeisineffect.

IDT STANDARD MODE

In this mode, the status flags, FF, PAF, HF, PAE, and EF operate in the
manneroutlinedin Table 1. Towrite dataintoto 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 this value is stated in the footnote of Table 1. This
parameter is also user programmable. See section on Programmable Flag
OffsetLoading.

If one continued to write data into the FIFO, and we assumed no read
operations were taking place, the Half-Full Flag (HF) would toggle to LOW once
the 129th (72V205), 257th (72V215),513th (72V225), 1,025th (72V235), and
2,049th (72V245) word respectively was writteninto the FIFO. Continuingto
write data into the FIFO will cause the Programmable Almost-Full Flag (PAF)
togoLOW. Again, ifnoreads are performed, the PAF will go LOW after (256-m)
writesforthe IDT72V205, (512-m) writes forthe IDT72V215, (1,024-m) writes
forthe IDT72V225, (2,048-m)writesforthe IDT72V235and (4,096-m) writes
forthe IDT72V245. The offset“m”isthe full offsetvalue. This parameterisalso
user programmable. See section on Programmable Flag Offset Loading. Ifthere
isnofull offsetspecified, the PAF will be LOW whenthe device is 31 away from
completelyfull forIDT72V205, 63 away from completely full for IDT72V215,and
127 away from completely full for the IDT72V225/72V235/72V245.

Whenthe FIFOis full, the Full Flag (FF) will go LOW, inhibiting further write
operations. Ifnoreadsare performed afterareset, FF will go LOW after Dwrites
tothe FIFO. D=256 writes for the IDT72V205, 512 for the IDT72V215, 1,024
forthe IDT72V225, 2,048 for the IDT72V235 and 4,096 for the IDT72V245,
respectively.

If the FIFO is full, the first read operation will cause FF to go HIGH.
Subsequentread operations will cause PAF and the Half-Full Flag (HF) togo
HIGH atthe conditions describedin Table 1. Iffurther read operations occur,
withoutwrite operations, the Programmable Almost-Empty Flag (PAE) will go
LOW when there are nwords in the FIFO, where niis the empty offset value.
Ifthereis no empty offset specified, the PAE will be LOW whenthe device is 31
away from completely empty for IDT72V205, 63 away from completely empty

forIDT72V215,and 127 away from completely empty for IDT72V225/72V235/

TEMPERATURERANGES

72V245. Continuing read operations will cause the FIFO to be empty. When
thelastword has been read fromthe FIFO, the EF will go LOW inhibiting further
read operations. REN is ignored when the FIFO is empty.

FIRST WORD FALL THROUGH MODE (FWFT)

In this mode, the status flags, IR, PAF, HF, PAE, and OR operate in the
manner outlinedin Table 2. 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 this value is 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 HF would toggle to LOW once the 130th
(72V205), 258th (72V215),514th (72V225), 1,026th (72V235), and 2,050th
(72v245)wordrespectively was written into the FIFO. Continuing towrite data
into the FIFO will cause the PAF to go LOW. Again, if no reads are performed,
the PAF will go LOW after (257-m) writes for the IDT72V205, (513-m) writes
forthe IDT72V215, (1,025-m)writes forthe IDT72V225, (2,049-m) writes for
the IDT72V235 and (4,097-m) writes for the IDT72V245, where mis the full
offsetvalue. The default setting for this value is 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=257 writesforthe IDT72V205,513for the IDT72V215,
1,025 for the IDT72V225, 2,049 for the IDT72V235 and 4,097 for the
IDT72V245. Note thatthe additional word in FWFT modeis due to the capacity
ofthe memory plus outputregister.

Ifthe FIFQ is full, the first read operation will cause the IR flag to go LOW.
Subsequent read operations will cause the PAF and HF to go HIGH at the
conditionsdescribedin Table 2. Iffurther read operations occur, without write
operations, the PAE will go LOW whenthere aren + 1 wordsinthe FIFO, where
nisthe empty offsetvalue. If there is no empty offset specified, the PAE will be
LOWwhen the device is 32 away from completely empty for IDT72V205, 64
away from completely empty for IDT72V215, and 128 away from completely
empty for IDT72V225/72V235/72V/245. Continuing read operations will cause
the FIFO to be empty. When the last word has been read from the FIFO, OR
willgo HIGH inhibiting further read operations. RENis ignored when the FIFO
isempty.

PROGRAMMABLE FLAG LOADING

Fulland Empty flag offsetvalues canbe user programmable. The IDT 72205/
72V215[72V225/72V235/72V245 has internal registers for these offsets.
Defaultsettings are stated inthe footnotes of Table 1and Table 2. Offsetvalues
are loaded into the FIFO using the data input lines Do-D11. To load the offset
registers, the Load (LD) pinand WEN pinmust be held LOW. Data present on
Do-D11will betransferredintothe Empty Offset register onthe first LOW-to-HIGH
transition of WCLK. By continuingto hold the LD and WEN pinlow, data present
on Do-D11will be transferred into the Full Offset register on the next transition
ofthe WCLK. The thirdtransition againwrites tothe Empty Offset register. Writing
alloffsetregisters does nothave tooccuratonetime. One ortwo offset registers
can be written and then by bringing the LD pin HIGH, the FIFO is returned to
normal read/write operation. When the LD pin and WEN are again set LOW,
the nextoffsetregisterinsequenceis written.
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The contents of the offset registers can be read on the data output lines Qo-
Qi1whenthe LD pinis setLOW and REN is set LOW. Data can then be read
onthe nextLOW-to-HIGH transition of RCLK. Thefirsttransition of RCLK will
presentthe empty offsetvalue tothe dataoutputlines. The nexttransition of RCLK
will presentthe full offsetvalue. Offsetregister contentcanberead outinthe IDT
Standard mode only. It cannot be read inthe FWFT mode.

SYNCHRONOUS vs ASYNCHRONOUS PROGRAMMABLE FLAG TIM-
ING SELECTION

The IDT72V205/72V215/72V225/72V235/72V245 can be configured
during the "Configuration at Reset" cycle described in Table 3 with either
asynchronous or synchronous timing for PAE and PAF flags.

If asynchronous PAE/PAF configurationis selected (as per Table 3), the
PAE isasserted LOW on the LOW-to-HIGH transition of RCLK. PAE s resetto
HIGH on the LOW-to-HIGH transition of WCLK. Similarly, the PAF is asserted
LOW onthe LOW-to-HIGH transition of WCLK and PAF isresetto HIGH onthe
LOW-to-HIGH transition of RCLK. For detail timing diagrams, see Figure 13 for
asynchronous PAE timing and Figure 14 for asynchronous PAF timing.

TEMPERATURERANGES

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 onthe rising edge of WCLK onlyand notRCLK. For detail
timing diagrams, see Figure 22 for synchronous PAE timing and Figure 23 for
synchronous PAF timing.

REGISTER-BUFFERED FLAG OUTPUT SELECTION

The IDT72V205/72V215/72V225/72V235/72V245 can be configured
duringthe "Configuration at Reset" cycle described in Table 4 with single, double
ortriple register-buffered flag output signals. The various combinations avail-
able are described in Table 4 and Table 5. In general, going from single to
double ortriple buffered flag outputs removes the possibility of metastable flag
indications onboundary states (i.e, empty or full conditions). The trade-offis the
addition of clock cycle delays for the respective flag to be asserted. Not all
combinations of register-buffered flag outputs are supported. Register-buffered
outputs apply tothe Empty Flagand Full Flag only. Partial flags are not effected.
Table 4 and Table 5 summarize the options available.

TABLE 1 — STATUS FLAGS FORIDT STANDARD MODE

Number of Words in FIFO
IDT72V205 IDT72V215 IDT72V225 IDT72V235 IDT72v245 FF| PAF | HF | PAE[EF
0 0 0 0 0 HIH | H[ L]L
1ton® 1ton® 1ton® 1ton® 1ton® H| H H L |H
(n+1)t0128 (n+1)to 256 (n+1)to512 (n+1)t01,024 (n+1)t02,048 H| H | H|[HIH
129 to (256-m+1))® | 257 to (512-(m+1))@ | 513 to (1,024-m+1)@ | 1,025 to (2,048-(m+1))® 2,049 t0 (4,096-m+1))@ | H| H | L | H |H
(256-m)t0 255 (512-m)to511 (1,024-m)t01,023 (2,048-m)t02,047 (4,096-m)t04,095 Hf L | L|HI]H
256 512 1,024 2,048 4096 Ll L]l LfHIH
NOTES:
1. n = Empty Offset (Default Values : IDT72V205 n=31, IDT72V215 n = 63, IDT72V225/72V235/72V245 n = 127)
2. m = Full Offset (Default Values : IDT72V205 m=31, IDT72V215 m = 63, IDT72V225/72V235/72V245 m = 127)
TABLE 2 — STATUS FLAGS FOR FWFT MODE
Number of Words in FIFO
IDT72V205 IDT72V215 IDT72V225 IDT72V235 IDT72V245 IR | PAF | HF | PAE | OR
0 0 0 0 0 LIH|H[L]|H
1to(n+1)® 1to(n+1)® 1to(n+1)® 1to(n+1)® 1to(n+1)® LIH|[H]|]L]|L
(n+2)t0129 (n+2)to 257 (n+2)t0513 (n+2)t01,025 (n+2)t02,049 LI H|H|H]|L
130 to (257-(m+1))@ | 258 to (513-(m+1))@ | 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
(257-m) to 256 (513-m) to 512 (1,025-m) to 1,024 (2,049-m) to 2,048 (4,097-m) to 4,096 Ll L]JL]H]L
257 513 1,025 2,049 4,097 Hl L lLfH 1L
NOTES:

1. n = Empty Offset (Default Values : IDT72V205 n = 31, IDT72V215 n = 63, |DT72V225/72V235/72V245 n = 127)
2. m = Full Offset (Default Values : IDT72V205 m = 31, IDT72V215 m = 63, IDT72V225/72V235/72V245 m = 127)



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

TABLE 3 — TRUTH TABLE FOR CONFIGURATION AT RESET

TEMPERATURE RANGES

FL | R | WX EF/OR FFIR PAE, PAF FIFO Timing Mode
0 0 0 Singleregister-buffered Singleregister-buffered Asynchronous Standard
Empty Flag Full Flag
0 0 1 Triple register-buffered Double register-buffered Asynchronous FWFT
Output Ready Flag Input Ready Flag
0 1 0 Double register-buffered Double register-buffered Asynchronous Standard
Empty Flag Full Flag
0@ 1 1 Single register-buffered Single register-buffered Asynchronous Standard
EmptyFlag Full Flag
1 0 0 Singleregister-buffered Singleregister-buffered Synchronous Standard
EmptyFlag Full Flag
1 0 1 Triple register-buffered Doubleregister-buffered Synchronous FWFT
Output Ready Flag Input Ready Flag
1 1 0 Doubleregister-buffered Doubleregister-buffered Synchronous Standard
Empty Flag Full Flag
1@ 1 1 Singleregister-buffered Singleregister-buffered Synchronous Standard
EmptyFlag Full Flag
NOTES:

1. In a daisy-chain depth expansion, FL is held LOW for the "first load device". The RXI and WXI inputs are driven by the corresponding RXO and WXO outputs of the

preceding device.

2. In a daisy-chain depth expansion, FL is held HIGH for members of the expansion other than the "first load device". The RXI and WXI inputs are driven by the corresponding

RXO and WXO outputs of the preceding device.

TABLE 4 — REGISTER-BUFFERED FLAG OUTPUT OPTIONS — IDT STANDARD

MODE
Empty Flag (EF) Full Flag (FF) Partial Flags Programming at Reset Flag Timing
Buffered Output Buffered Output Timing Mode FL RXi WXi Diagrams
Single Single Asynch 0 0 0 Figure 9, 10
Single Single Sync 1 0 0 Figure 9, 10
Double Double Asynch 0 1 0 Figure 24, 26
Double Double Synch 1 1 0 Figure 24, 26

TABLE 5 — REGISTER-BUFFERED FLAG OUTPUT OPTIONS — FWFT MODE

Output Ready (OR) Input Ready (IR) Partial Flags Programming at Reset Flag Timing
FL RXi WXi Diagrams
Triple Double Asynch 0 0 1 Figure 27
Triple Double Sync 1 0 1 Figure 20, 21




IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

SIGNAL DESCRIPTIONS:

INPUTS:
DATAIN (Do - D17)
Datainputs for 18-bitwide data.

CONTROLS:

RESET (RS)

Resetis accomplished whenever the Reset (RS) input s takentoa LOW
state. During reset, both internal read and write pointers are set to the first
location. Aresetis required after power-up before awrite operation can take

place. The Half-Full Flag (HF) and Programmable Almost-Full Flag (PAF) will

be resetto HIGH after tRsF. The Programmable Almost-Empty Flag (PAE) will

beresetto LOW aftertrsr. The Full Flag (FF) will resetto HIGH. The Empty
Flag (EF)willresetto LOWinIDT Standard mode butwill resetto HIGHIn FWFT
mode. During reset, the output registeris initialized to all zeros and the offset

registersareinitialized to their default values.

WRITE CLOCK (WCLK)

Awrite cycleisinitiated onthe LOW-to-HIGH transition of the Write Clock
(WCLK). Datasetupandholdtimes mustbe metwith respecttothe LOW-to-HIGH
transition of WCLK.

The Write and Read Clocks can be asynchronous or coincident.

WRITE ENABLE (WEN)

Whenthe WENinput is LOW, data may be loaded into the FIFO RAM array
ontherising edge of every WCLK cycle ifthe device is not full. Datais stored
in the RAM array sequentially and independently of any ongoing read
operation.

WhenWENis HIGH, no new dataiswritteninthe RAM array on each WCLK
cycle.

To prevent data overflow in the IDT Standard Mode, FF will go LOW,
inhibiting further write operations. Upon the completion of a valid read cycle,
FF willgo HIGH allowing awrite to occur. The FF flagis updated on the rising
edge of WCLK.

To prevent data overflow inthe FWFT mode, IR will go HIGH, inhibiting
further write operations. Upon the completion of a valid read cycle, IRwill go
LOW allowingawriteto occur. The IR flagis updated ontherising edge of WCLK.

WEN isignoredwhenthe FIFOisfullin either FWFT or IDT Standard mode.

READ CLOCK (RCLK)

Datacanberead onthe outputs onthe LOW-to-HIGH transition ofthe Read
Clock (RCLK), when Output Enable (OE) is set LOW.

The Write and Read Clocks can be asynchronous or coincident.

READ ENABLE (REN)

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

Whenthe RENinputis HIGH, the outputregister holds the previous dataand
nonewdataisloadedintothe outputregister. The data outputs Qo-Qnmaintain
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 when the FIFO is empty. Once awrite
is performed, EF will go HIGH allowing aread to occur. The EF flagis updated

on the rising edge of RCLK.

TEMPERATURERANGES

Inthe FWFT mode, thefirstword written to an empty FIFO automatically goes
tothe outputs Qn, onthe third valid LOW to HIGH transition of RCLK + tSKEwW
afterthefirstwrite. REN does notneedto be asserted LOW. Inordertoaccess
allotherwords, aread mustbe executed using REN. The RCLK LOW to HIGH
transition afterthe lastword has been read fromthe FIFO, Output Ready (OR)
willgo HIGHwitha true read (RCLK with REN =LOW), inhibiting furtherread
operations. REN is ignored when the FIFQ is empty.

OUTPUT ENABLE (OE)

When Output Enable (OE) is enabled (LOW), the parallel output buffers
receive datafromthe outputregister. When OE is disabled (HIGH), the Q output
databusisinahigh-impedance state.

LOAD (LD)

The IDT72V205/72V215/72V225/72V/235/72V/245 devices contain two
12-hitoffsetregisters with data onthe inputs, or read on the outputs. Whenthe
Load (LD) pinis setLOW and WEN is set LOW, data onthe inputs DO-D11is
writtenintothe Empty Offsetregister onthe first LOW-to-HIGH transition of the
Write Clock (WCLK). When the LD pinand WEN are held LOW then datais
writteninto the Full Offset register on the second LOW-to-HIGH transition of
WCLK. Thethirdtransition of WCLK again writes to the Empty Offsetregister.

However, writing all offset registers does nothave to occur at one time. One
ortwo offset registers can be written and then by bringing the LD pin HIGH, the
FIFQis returned to normal read/write operation. Whenthe LD pinis set LOW,
and WENis LOW, the next offsetregister in sequence is written.

LD WEN WCLK Selection
0 Writingto offset registers:
I Empty Offset
Full Offset
0 1 f No Operation
1 0 f Write Into FIFO
1 1 f No Operation
NOTE:

1. The same selection sequence applies to reading from the registers. REN is enabled and
read is performed on the LOW-to-HIGH transition of RCLK.

Figure 2. Writing to Offset Registers

17 11 0

EMPTY OFFSET REGISTER

DEFAULT VALUE
001FH (72V205) 003FH (72V215):
007FH (72V225/72V235/72V245)

17 11 0

FULL OFFSET REGISTER

DEFAULT VALUE
001FH (72V205) 003FH (72V215):
007FH (72V225/72V235/72V245)

NOTE:
1. Any hits of the offset register not being programmed should be set to zero.

Figure 3. Offset Register Location and Default Values

4294 drw 04



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

Whenthe LD pinis LOW and WENis HIGH, the WCLK inputis disabled;
thenasignalatthisinputcan neitherincrementthe write offsetregister pointer,
nor execute a write.

The contents of the offset registers can be read on the outputlines when
theLD pinis setLOWand RENis setLOW:; then, data can be read onthe LOW-
to-HIGH transition of the Read Clock (RCLK). The act of reading the control
registersemploysadedicated read offset register pointer. (The read and write
pointers operate independently). Offsetregister contentcanberead outinthe
IDT Standard mode only. Itis inhibited in the FWFT mode.

A read and a write should not be performed simultaneously to the offset
registers.

FIRST LOAD (FL)

Forthe single device mode, see Table 3foradditional information. Inthe
Daisy Chain Depth Expansion configuration, FLis groundedtoindicateitisthe
firstdevice loaded andis setto HIGH for all other devices in the Daisy Chain.
(See Operating Configurations for further details.)

WRITE EXPANSION INPUT (WXI)

This is a dual purpose pin. For single device mode, see Table 3 for
additionalinformation. WXIis connected to Write Expansion Out (WXO) ofthe
previous device in the Daisy Chain Depth Expansion mode.

READ EXPANSION INPUT (RXI)

This is a dual purpose pin. For single device mode, see Table 3 for
additionalinformation. RXlis connected to Read Expansion Out (RXO) of the
previous device in the Daisy Chain Depth Expansion mode.

OUTPUTS:
FULL FLAG/INPUT READY (FF/R)

This is a dual purpose pin. In IDT Standard mode, the Full Flag (FF)
functionis selected. Whenthe FIFQis full, FF will go LOW, inhibiting further write
operations. WhenFFis HIGH, the FIFQis not full. If noreads are performed
afterareset, FF will go LOW after D writesto the FIFO. D =256 writes for the
IDT72V205,512forthe IDT72V215, 1,024 for the IDT72V225, 2,048 for the
IDT72V235 and 4,096 for the IDT72V245.

In FWFT mode, the Input Ready (IR) functionis selected. IR goes LOW
whenmemory space is available forwritingin data. When thereisnolonger
any free space left, IR goes HIGH, inhibiting further write operations.

IRwillgo HIGH after Dwritestothe FIFO. D=257 writes for the IDT72V/205,
513forthe IDT72V215, 1,025 for the IDT72V225, 2,049 for the IDT72V235
and 4,097 for the IDT72V245. Note that the additional word in FWFT mode
is due tothe capacity ofthe memory plus output register.

FF/IRis synchronous and updated on the rising edge of WCLK.

EMPTY FLAG/OUTPUTREADY (EF/OR)

Thisisadual purpose pin. Inthe IDT Standard mode, the Empty Flag (EF)
functionis selected. Whenthe FIFQis empty, EF willgo LOW, inhibiting further
read operations. When EF is HIGH, the FIFO is not empty.

InFWFT mode, the Output Ready (OR) functionis selected. OR goesLOW
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 transitionthat shifts
the lastword from the FIFO memory to the outputs. OR goes HIGH only with
atrueread (RCLK withREN=LOW). The previous data stays atthe outputs,
indicating the lastword was read. Further data reads are inhibited until OR
goesLOW again.

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

TEMPERATURERANGES

PROGRAMMABLE ALMOST-FULL FLAG (PAF)

The Programmable Almost-Full Flag (PAF) will go LOW when FIFO
reaches the almost-full condition. In IDT Standard mode, if no reads are
performed after Reset (RS), the PAF will go LOW after (256-m) writes for the
IDT72V205, (512-m) writes for the IDT72V215, (1,024-m) writes for the
IDT72V225, (2,048-m)writes forthe IDT72V235and (4,096-m) writes for the
IDT72V245. The offset“m”is defined in the Full Offset register.

In FWFT mode, if no reads are performed, PAF will go LOW after 257-m
forthe IDT72V205,513-mforthe IDT72V215, 1,025 forthe IDT72V225, 2,049
forthe IDT72V235and 4,097 forthe IDT72V245. The defaultvalues formare
noted in Table 1 and 2.

Ifasynchronous PAF configuration s 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). Ifsynchronous PAF
configurationis selected (see Table 3), the PAF is updated on the rising edge
of WCLK.

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The PAE flag will go LOW when the FIFO reaches the almost-empty
condition. In IDT Standard mode, PAE will go LOW when there are n words
orlessinthe FIFO. InFWFT mode, the PAE will goLOW whentherearen + 1
wordsorlessinthe FIFO. The offset "n"is defined as the empty offset. The default
values for n are noted in Table 1 and 2.

Ifthere is no empty offset specified, the Programmable Almost-Empty Flag
(PAE) will be LOW when the device is 31 away from completely empty for
IDT72V205, 63 away from completely empty for IDT72V215, and 127 away
from completely empty for IDT72V225/72V235/72V245.

Ifasynchronous PAE configurationis selected, the PAE isasserted LOWon
the LOW-to-HIGH transition ofthe Read Clock (RCLK). PAE isresetto HIGH
onthe LOW-to-HIGH transition of the Write Clock (WCLK). Ifsynchronous PAE
configurationis selected (see Table 3), the PAE is updated on the rising edge
of RCLK.

WRITE EXPANSION OUT/HALF-FULL FLAG (WXO/HF)

Thisis a dual-purpose output. Inthe Single Device and Width Expansion
mode, when Write Expansion In (WXI) and/or Read Expansion In (RXI) are
grounded, this outputacts as an indication of a half-full memory.

After halfofthe memoryisfilled, and atthe LOW-to-HIGH transition of the next
write cycle, the Half-Full Flag goes LOW and will remain setuntil the difference
between the write pointer and read pointer is less than or equal to one half of
the total memory of the device. The Half-Full Flag (HF) is then reset to HIGH
by the LOW-to-HIGH transition of the Read Clock (RCLK). The HF is
asynchronous.

Inthe Daisy Chain Depth Expansion mode, WXIis connected to WXO of
the previous device. Thisoutputactsasasignaltothe nextdeviceinthe Daisy
Chain by providing a pulse whenthe previous device writes tothe last location
ofmemory.

READ EXPANSION OUT (RXO)

In the Daisy Chain Depth Expansion configuration, Read Expansion In
(RX1)is connected to Read Expansion Out (RXO) of the previous device. This
outputactsasasignaltothe nextdevice inthe Daisy Chain by providing a pulse

when the previous device reads from the last location of memory.

DATAOUTPUTS(Q0-Q17)
Qo-Q17are data outputs for 18-bit wide data.



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
- tRs P
_ AN v
RS N Y4

- tRSR
EN, WEN, LD
tRsS > tRSR
L, wx —OXC CONFIGURATION SETTING

RCLK, WCLK @

tRSF ~ |DT Standard Mode

W;/W///// /;IIZ \\\ ~FWFT Mode

-t tRSF ~ FWFT Mode
gror X X)) _~IDT Standard Mode
tRSF

e T
Rk

FF/

s

tRSF

Q0- 017 NN e e L —

T N BEzo 7 asadwos

NOTES:

1. Single device mode (FL, RXI, WXI) = (0,0,0), (0,0,1), (0,1,0), (1,0,0), (1,0,1) or (1,1,0). FL, RXI, WXI should be static (tied to Vcc or GND).
2. The clocks (RCLK, WCLK) can be free-running asynchronously or coincidentally.

3. After reset, the outputs will be LOW if OE = 0 and tri-state if OE = 1.

4. In FWFT mode IR goes LOW based on the WCLK edge after Reset.

Figure 5. Reset Timing®@

- tCLK >
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WCLK —74 $ —- AN /
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0o-D17 X X X XXX AKX XX PR, CC @ ¢
DATA IN VALID L N
WEN \\\\l:_ NS ‘;y// NO OPERATION Q
- twrF ~—— tWFF
=3 zl

~ tskewi ()

RCLK 7'2 — \ / \ /
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NOTES:
1. tskew is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go HIGH during the current clock cycle. If the time between the rising
edge of RCLK and the rising edge of WCLK is less than tskew1, then FF may not change state until the next WCLK edge.

2. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,1,1), (1,0,0) or (1,1,1) during Reset.

Figure 6. Write Cycle Timing with Single Register-Buffered FF (IDT Standard Mode)
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256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
¢ oLk >
tCLKH tcLKL -
PR / —
RCLK V4 \
tENS— — tENH
BEN N\ ;Iz /// NO OPERATION \\\\
——— {REF —————p»| ¢ tREF
EE N
EF N
- ta -
N
Qo - Q17
toz— ><>®< VALID DATA
<> tOHZ_:l
- 54— {OE ——p»
OE N

WCLK j 7'2_ tSKEVW“)_\> / ~—
W\

NOTES:
1. tskewa is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that EF will go HIGH during the current clock cycle. If the time between the rising
edge of WCLK and the rising edge of RCLK is less than tskewz, then EF may not change state until the next RCLK edge.

2. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,1,1), (1,0,0) or (1,1,1) during Reset.
Figure 7. Read Cycle Timing with Single Register-Buffered EF (IDT Standard Mode)

WCLK \_7
DS TN
Do - D17 ><><>§F' Do (first valid write)>< D1 >< D2 X D3 >< Da
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ROLK W%%r\_/_

ENS\

A/ - -

toLz ——

— toE
OE

NOTES:
1. When tskew1 minimum specification, tFRL (maximum) = tcik + tskewi. When tskewi < minimum specification, trrL (maximum) = either 2*tcLk + tskew1ortclk + tskewi. The

Latency Timing applies only at the Empty Boundary (EF = LOW).
2. The first word is available the cycle after EF goes HIGH, always.

3. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,1,1), (1,0,0) or (1,1,1) during Reset.
Figure 8. First Data Word Latency with Single Register-Buffered EF (IDT Standard Mode)
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NO WRITE

Do - D17

tSKEW1

(1)

tSKEW1

| ——|

TEMPERATURERANGES

tDs
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- tWFF"I
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m
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RCLK
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OE LOW
-ty — - 0
Qo-Q17  DATA IN OUTPUT REGISTER DATA READ NEXT DATA READ
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NOTES:

1. tskew is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go HIGH during the current clock cycle. If the time between the rising
edge of RCLK and the rising edge of WCLK is less than tskew1, then FF may not change state until the next WCLK edge.

2. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,1,1), (1,0,0) or (1,1,1) during Reset.

Figure 9. Single Register-Buffered Full Flag Timing (IDT Standard Mode)
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— {p
Qo-Qi7 DATA IN OUTPUT REGISTER DATA READ
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NOTES:

1. When tskew1 minimum specification, tFRL (maximum) = tclk + tskewi. When tskewi < minimum specification, tFRL (maximum) = either 2 * tcLk + tskews, ortcLk + tskewl. The

Latency Timing apply only at the Empty Boundary (EF = LOW).
2. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,1,1), (1,0,0) or (1,1,1) during Reset.

Figure 10. Single Register-Buffered Empty Flag Timing (IDT Standard Mode)
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256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
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Figure 11. Write Programmable Registers (IDT Standard and FWFT Modes)
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Figure 12. Read Programmable Registers (IDT Standard Mode)

tCLKH —— _— {CLKL
e I\_/F;D 2 N
EENS — {ENH
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— n words in FIFO®) AT o AFOR) n words in FIFO®)
PAE n + 1 words in FIFQ®) N+ 2wordsin FIFO® n + 1 words in FIFQ®)
la—— tPAEA—m

- N

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 (FL, RXI, WXI) = (0,0,0), (0,0,1), (0,1,0), (0,1,1) or (1,1,1) during Reset.
Figure 13. Asynchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)
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D - m words D - (m + 1) words

PAF D - (m + 1) words in FIFO(") .
in FIFO in FIFO

d— tPAFA —I|

ENS ~
REN ANN

NOTES:

1. m = PAF offset.

2. D = maximum FIFO Depth.
In IDT Standard Mode: D = 256 for the IDT72V205, 512 for the IDT72V215, 1,024 for the IDT72V225, 2,048 for the IDT72V235 and 4,096 for the IDT72V245.
In FWFT Mode: D = 257 for the IDT72V205, 513 for the IDT72V215, 1,025 for the IDT72V225, 2,049 for the IDT72V235 and 4,097 for the IDT72V245.

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

4. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,0,1), (0,1,0), (0,1,1) or (1,1,1) during Reset.
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Figure 14. Asynchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)
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NOTES:

1. D = maximum FIFO Depth.
In IDT Standard Mode: D = 256 for the IDT72V205, 512 for the IDT72V215, 1,024 for the IDT72V225, 2,048 for the IDT72V235 and 4,096 for the IDT72V245.
In FWFT Mode: D = 257 for the IDT72V205, 513 for the IDT72V215, 1,025 for the IDT72V225, 2,049 for the IDT72V235 and 4,097 for the IDT72V245.

2. For IDT Standard Mode.

3. For FWFT Mode.

4. Select this mode by setting (FL, RXI, WXI) = (0,0,0), (0,0,1), (0,1,0), (1,0,0), (1,0,1) or (1,1,0) during Reset.

Figure 15. Half-Full Flag Timing (IDT Standard and FWFT Modes)




IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
~— {CLKH
WCLK _m
Note 1
txo
¢— tXO
WXO
ENS\
WEN \\\I:‘ /// 4294 drw 16

NOTE:

1. Write to Last Physical Location.

Figure 16. Write Expansion Out Timing

—— ICLKH
U N
Note 1
txo
+—— X0 —P

RXO

REN \\\E. /// 4294 drw 17
NOTE:
1. Read from Last Physical Location.

Figure 17. Read Expansion Out Timing
txi
WXI
txis
WCLK N\ \ / N\
4294 drw 18
Figure 18. Write Expansion In Timing
x| ——
RXI
xis
RCLK N\ / \ N\
4294 drw 19

Figure 19. Read Expansion In Timing
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256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

TEMPERATURERANGES
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IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES

WCLK

|

=
m
z

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

AT n words in FIFO®@) ‘ i
PAE ) ) n + 1 words in FIFO®,
n + 1words in FIFO® n + 2 words in FIFO®)

tSKEW2 “‘LL\

RCLK

4294 drw 22

3
j@

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 for PAE to go HIGH during the current clock cycle. 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 RCLK only.

6. Select this mode by setting (FL, RXI, WXI) = (1,0,0), (1,0,1), or (1,1,0) during Reset.

o

Figure 22. Synchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)

WCLK M
WEN
‘PAFSq <+ tpars —*>|
PAE D - (m + 1) Words in FIFO D - m Words in FIFO EwF(I?O-'- 1) Words

4294 drw 23

|-
REN 4

NOTES:
1. m = PAF offset.

2. D = maximum FIFO Depth.
In IDT Standard Mode: D = 256 for the IDT72V205, 512 for the IDT72V215, 1,024 for the IDT72V225, 2,048 for the IDT72V235 and 4,096 for the IDT72V245.
In FWFT Mode: D = 257 for the IDT72V205, 513 for the IDT72V215, 1,025 for the IDT72V225, 2,049 for the IDT72V235 and 4,097 for the IDT72V245.

3. tskew2 is the minimum time between a rising RCLK edge and a rising WCLK edge for PAF to go HIGH during the current clock cycle. 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 an extra WCLK cycle.

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

5. Select this mode by setting (FL, RXI, WXI) = (1,0,0), (1,0,1), or (1,1,0) during Reset.

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



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES

NO WRITE \ NO WRITE \
tDs
S = tsKEWT+ DATA WRITE ot

o0 o1 XXX XXX STRHKK KKK

lt— tWFF —=] r— tWFF — r— tWFF -
FF

WEN

RCLK “mm
- tENS- o | ENH - tEng T
FeEN ¥ T

WCLK

OE Low
U — s S— —— A ——
Qo - Q17 DATA IN OUTPUT REGISTER >k DATA READ NEXT DATA READ
4294 drw 24
NOTES:

1. tskewa 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 plus twrr. If the time between the rising
edge of RCLK and the rising edge of WCLK is less than tSKEW1, then the FF deassertion time may be delayed an extra WCLK cycle.

2. LD = HIGH. o
3. Select this mode by setting (FL, RXI, WXI) = (0,1,0) or (1,1,0) during Reset.

Figure 24. Double Register-Buffered Full Flag Timing (IDT Standard Mode)

i tcLK

tCLKH tCLKL ———
WCLK /] 1 mw
s— | - toH

DATA IN VALID

NS ~ ‘_/;tENH
WEN \E /J( NO OPERATION
o twFF —————— - tWFF ————
. g X

o —— tskewa(!)
RCLK w

4294 drw 25

REN

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 plus treF. If the time between the rising
edge of RCLK and the rising edge of WCLK is less than tskew1. then the FF deassertion may be delayed an extra WCLK cycle.

2. LD = HIGH.

3. Select this mode by setting (FL, RXI, WXI) = (0,1,0) or (1,1,0) during Reset.

Figure 25. Write Cycle Timing with Double Register-Buffered FF (IDT Standard Mode)



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL
256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES

RCLK 44—\—741—;%1“

tENS, ~ — EENH
REN \\ /J/ NO OPERATION
[ tREF ——» <+— tREF
e N 7
tA
Qo- Q7 < LAST WORD |
toLz ~

toE — [«—— toHz —»‘

OE
WCLK mw
tENS — g

EN SE

‘ e tDS |« (tDH

Do - D17 ‘ FIRST WORD

4294 drw 26

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 trer. If the time between the rising
edge of WCLK and the rising edge of RCLK is less than tskew1. then the EF deassertion may be delayed an extra RCLK cycle.

2. [D=HIGH

3. Select this mode by setting (FL, RXI, WXI) = (0,1,0) or (1,1,0) during Reset.

Figure 26. Read Cycle Timing with Double Register-Buffered EF (IDT Standard Timing)

WCLK /_\JWS\JM
I

tDS"\ _ ~—toH tos—
Do - D17 Wi Wa I;Sgl W3 I;ggl Wa ES/ Win +2] %ﬂ Win3] I;ggl
//
—— tskew1 M
M—Wy—ﬂ_/—\_/
REN A XXX XX
o
Qo - Q17 DATA IN OUTPUT REGISTER Wi
<ol tRer Py tREF
OR N - -
NOTES:

1. tskew1 is the minimum time between a rising WCLK edge and a rising RCLK edge for OR to go HIGH during the current cycle. If the time between the rising edge of WLCK and
the rising edge of RCLK is less than tskewz, then the OR deassertion may be delayed one extra RCLK cycle.

2. LD = HIGH, OE = LOW

3. Select this mode by setting (FL, RXI, WXI) = (0,0,1) or (1,0,1) during Reset.

Figure 27. OR Flag Timing and First Word Fall Through when FIFO is Empty (FWFT mode)



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

OPERATING CONFIGURATIONS

SINGLE DEVICE CONFIGURATION

Asingle IDT72V205/72V215/72V225/72V235/72V245 may be used when
the applicationrequirements are for256/512/1,024/2,048/4,096 words or less.

configured as (FL, RXI, WXI =
(1,1,0) during reset (Figure 28).

TEMPERATURERANGES

These FIFOs are ina single Device Configuration when the First Load (FL),
Write Expansion In (WXI) and Read Expansion In (RXI) control inputs are

(0,0,0), (0,0,1), (0,1,0), (1,0,0), (1,0,1) or

* RESET (RS)

WRITE CLOCK (WCLK) o B READ CLOCK (RCLK)
WRITE ENABLE (WEN) . - READ ENABLE (REN)
LOAD (LD) _ DT » OUTPUT ENABLE (OE)
72V205
DATA IN (Do - D17 72V215 3
( ) - LN DATA OUT (Qo - Q17) -
o 72V235
B FULL FLAG/INPUT READY (FF/IR) 72V245 EMPTY FLAG/OUTPUT READY (EF/OR) o
- PROGRAMMABLE (PAE) PROGRAMMABLE (PAF) o
- HALF-FULL FLAG (HF)
FL BRXI WXl
* 4 4294 drw 28

Figure 28. Block Diagram of Single 256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18, 4,096 x 18 Synchronous FIFO

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 Empty Flag/Output Ready and Full Flag/Input Ready.
Because of variationsin skew between RCLK and WCLK, itis possible for flag
assertion and deassertion to vary by one cycle between FIFOs. To avoid
problemsthe usermustcreate composite flags by gating the Empty Flags/Output
Ready of every FIFO, and separately gating all Full Flags/Input Ready. Figure

29 demonstrates a 36-word width by using two IDT72V205/72V215/72V225/
72V235/72V245s. Any word width can be attained by adding additional
IDT72V205/72V215/72V225/72V235/72V245s. These FIFOs areinasingle
Device Configurationwhen the First Load (FL), Write Expansion In (WXI) and
Read Expansion In (RXI) control inputs are configured as (FL, RXI,
WXI =(0,0,0),(0,0,1),(0,1,0), (1,0,0), (1,0,1) or (1,1,0) during reset (Figure
29). Please see the Application Note AN-83.

RESET (RS) REiET (RS)
DATAIND) 36, | 18, o 18,

7 ’ - 4 READ CLOCK (RCLK)
WRITECLOCKWCLK) | - [ T eAD ENBLE REY)
WRITEENABLEWEN) | ~— UTPUT ENABLE OB
LOAD (LD) SR R — _ »| 72v205 | PROGRAMMABLE (PAF)

<« PROGRAMMABLE (PAE) 72V205 72V215 >
HALF FULL FLAG (HF) 72v21s 72V225 EMPTY FLAG/OUTPUT
- 72225 72V235 READY (EF/OR
72V235 72V245 ( )
7ov245 | — I
___T2v245 ettt >
- FIR____EFOR | Fi EF/OR
FULL FLAG/INPUT FL WXl RXI - FL WX RXI 1?’ DATAOULIO) % 20 >
READY (FF/IR) 7 S 18 7 ST
4294 drw 29
NOTE:

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

Figure 29. Block Diagram of 256 x 36, 512 x 36, 1,024 x 36, 2,048 x 36, 4,096 x 36
Synchronous FIFO Memory Used in a Width Expansion Configuration



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

DEPTH EXPANSION CONFIGURATION — DAISY CHAIN TECHNIQUE
(WITH PROGRAMMABLE FLAGS)

These devices can easily be adapted to applications requiring more than
256/512/1,024/2,048/4,096 words of buffering. Figure 30 shows Depth
Expansion using three IDT72V205/72V215/72V/225/72V235/72V245s.
Maximum depthis limited only by signalloading.

Followthese steps:

1. Thefirst device must be designated by grounding the First Load (FL)

control input.

2. Allother devices must have FL in the HIGH state.

3. The Write Expansion Out (WXO) pin of each device must be tied to

the Write Expansion In (WXI) pin of the next device. See Figure 30.

TEMPERATURERANGES

4. The Read Expansion Out (RXO) pin of each device must be tied to the

Read Expansion In (RXI) pin of the next device. See Figure 30.

5.AllLoad (LD) pins are tied together.

6. The Half-Full Flag (HF) is not available in this Depth Expansion
Configuration.

7.EF, FF, PAE, and PAF are created with composite flags by ORing
together every respective flags formonitoring. The composite PAE
and PAF flags are not precise.

8.In Daisy Chain mode, the flag outputs are single register-buffered and

the partial flags are inasynchronous timing mode.

IDT
72V205
72v215

Dn 72v225 Qn
72V235
Vee 72V245

DATA IN - Dn 72v225 Qn
Vcc 72V245

FL

» DATA OUT

FFIR F/OR

PAF PAE

WX RXI
.

WXO RXO
WRITE CLOCK WCLK RCLK

WRITE ENABLE WEN REN

READ CLOCK

RESET RS OE

READ ENABLE

OUTPUT ENABLE

Dn pr Qn
LOAD D 72vais

F/l \\_\}
i
AN

4294 drw 30

Figure 30. Block Diagram of 768 x 18, 1,536 x 18, 3,072 x 18, 6,144 x 18, 12,288 x 18 Synchronous
FIFO Memory With Programmable Flags used in Depth Expansion Configuration



IDT72V205/72V215/72V225/72V235/72V245 3.3V CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

256 x 18,512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18

DEPTH EXPANSION CONFIGURATION (FWFT MODE)

In FWFT mode, the FIFOs can be connected in series (the data outputs of
one FIFO connected to the data inputs of the next) with no external logic
necessary. Theresulting configuration provides atotal depth equivalenttothe
sumofthe depths associated with each single FIFO. Figure 31 showsadepth
expansion using two IDT72V205/72V215/72V225/72V235/72V245 devices.

Care should betakento select FWFT mode during Master Reset forall FIFOs
in the depth expansion configuration. The first word written to an empty
configuration will pass from one FIFO to the next (“ripple down”) until it finally
appears at the outputs of the last FIFO in the chain-no read operation is
necessary butthe RCLK of each FIFO 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 ittakes for OR of
thelastFIFOinthe chaintogo LOW(i.e. valid datato appearonthe lastFIFO’s
outputs) afteraword has beenwritten to the 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 is the RCLK period.
Note that extra cycles should be added for the possibility that the tskew1

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

The“ripple down” delay is only noticeable for the firstword writtento an empty
depth expansion configuration. Therewillbe no delay evident for subsequent
words writtentothe configuration.

The first free location created by reading from a full depth expansion
configurationwill “bubble up” fromthe last FIFO to the previous one until it finally
movesintothe firstFIFO ofthe chain. Eachtime afree locationis createdinone
FIFO ofthe chain, that FIFO’s IR line goes LOW, enabling the preceding FIFO
to write aword tofill it.

Forafull expansion configuration, the amount of ime it takes for IR of the first
FIFOinthe chaintogo LOW after aword has beenread fromthe last FIFO is
the sum of the delays for each individual FIFO:

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

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

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

i HE
DAF : TRANSFER CLOCK : PAE
WRITE CLOCK f v/ k ROLK |« o woLk ROLK l«—READ CLOCK
WRITE ENABLE , | =g OR .| WER REN |«__READ ENABLE
INPUT READY 721205 72v209 OUTPUT READY
I = 72V215 == e = 72V215 Y
IR 7ovoo5  HEN IR 72V225 OR

72V235 — 72V235 ~=| OUTPUT ENABLE

72V245 OE [*—GND 72V245 OE[«

DATAIN n n n, DATA QUT
# Dn __ __Gn * Dn __ _ ___On P
FL RBXI WX FL RX X
} _i_ 1 t —L— t- 4294 drw 31

(0,1) GND Vcc (0,1) GND Vcc

Figure 31. Block Diagram of 512 x 18, 1,024 x 18, 2,048 x 18, 4,096 x 18, 8,192 x 18
Synchronous FIFO Memory With Programmable Flags used in Depth Expansion Configuration



ORDERING INFORMATION

IDT XXXXX X XX X X
Device Type Power Speed Package Process /
Temperature
Range
I—| BLANK Commercial (0°C to +70°C)

I Industrial (-40°C to +85°C)

| PF Thin Plastic Quad Flagpack (TQFP, PN64-1)

| TF Slim Thin Plastic Quad Flatpack (STQFP, PP64-1)

| }g 8ng§ﬁﬂ§!IO”'y Clock Cycle Time (toix)

| 20 Commercial Only Speed in Nanoseconds

| L Low Power
72V205 256 x 18 — 3.3V SyncFIFO
72V215 512 x 18— 3.3V SyncFIFO
72V225 1,024 x 18 — 3.3V SyncFIFO

| 72V235 2,048 x 18— 3.3V SyncFIFO
72V245 4,096 x 18 — 3.3V SyncFIFO 4294 drw 32

NOTE:

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

DATASHEET DOCUMENT HISTORY
05/02/2001 pgs. 4,5 and 25.

01/11/2002 pg. 4.

02/01/2002 pg. 4.

CORPORATE HEADQUARTERS for SALES: for Tech Support:

‘ I DT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 408-360-1533
™ San Jose, CA 95138 fax: 408-284-2775 email: Flow-Controlhelp@idt.com
www.idt.com



