RRENESANS CMOS SyncFIFO™

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

IDT72205LB, IDT72215LB,
IDT72225LB, IDT72235LB,
IDT72245LB

LEAD FINISH (SnPb) ARE IN EOL PROCESS - LAST TIME BUY EXPIRES JUNE 15, 2018

FEATURES:

256 x 18-bit organization array (IDT72205LB)

512 x 18-bit organization array (IDT72215LB)

1,024 x 18-bit organization array (IDT72225LB)

2,048 x 18-bit organization array (IDT72235LB)

4,096 x 18-hit organization array (IDT72245LB)

10 ns read/write cycle time

Empy and Full flags signal FIFO status

Easy expandable in depth and width

Asynchronous or coincident read and write clocks
Programmable Almost-Empty and Almost-Full flags with
default settings

Half-Full flag capability

Dual-Port zero fall-through time architecture

Output enable puts output data bus in high-impedence state
High-performance submicron CMOS technology
Available in a 64-lead thin quad flatpack (TQFP/STQFP)
and plastic leaded chip carrier (PLCC)

e Industrial temperature range (-40°C to +85°C) is available
o Green parts available, see ordering information

DESCRIPTION:
The IDT72205LB/72215LB/72225LB/72235LB/72245LB are very high
speed, low-power First-In, First-Out (FIFO) memories with clocked read and

write controls. These FIFOs are applicable forawide variety of data buffering
needs, such as optical disk controllers, Local Area Networks (LANS), and
interprocessor communication.

These FIFOs have 18-hitinputand output ports. The input portis controlled
by afree-running clock (WCLK), and aninputenable pin (WEN). Datais read
into the synchronous FIFO on every clockwhen WEN is asserted. The output
portis controlled by another clock pin (RCLK) and another enable pin (REN).
The read clock can be tied to the write clock for single clock operation or the
two clocks canrun asynchronous of one another for dual-clock operation. An
Output Enable pin (OE) s provided on the read port for three-state control of
the output.

The synchronous FIFOs have two fixed flags, Empty (EF)and Full (FF),
andtwo programmable flags, Almost-Empty (PAE) and Almost-Full (PAF). The
offsetloading of the programmable flagsis controlled by a simple state machine,
andisinitiated by asserting the Load pin (LD). AHalf-Full flag (HF)isavailable
when the FIFO is used in a single device configuration.

These devices are depth expandable using a Daisy-Chain technique. The
Xl and XO pins are used to expand the FIFOs. In depth expansion configu-
ration, First Load (FL) s grounded on the first device and set to HIGH for all
other devices in the Daisy Chain.

The IDT72205LB/72215LB/72225LB/72235LB/72245LB is fabricated

using high-speed submicron CMOS technology.
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™

COMMERCIAL AND INDUSTRIAL

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

PIN CONFIGURATIONS

4,096 x 18

TEMPERATURERANGES
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

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

Symbol Name 110 Description

D0-D17 | Datalnputs | | Datainputs fora18-hitbus.

RS Reset I | WhenRSissetLOW, internalread and write pointers are setto thefirstlocation ofthe RAM array, FF and PAF
go HIGH, and PAE and EF go LOW. Areset is required before an initial WRITE after power-up.

WCLK Write Clock I | WhenWENisLOW, dataiswrittenintothe FIFO onaLOW-to-HIGH transition of WCLK, ifthe FIFOis not full.

WEN Write Enable I [ WhenWENisLOW and LD s HIGH, datais written into the FIFO on every LOW-to-HIGH transitionof
WCLK. When WEN is HIGH, the FIFO holds the previous data. Data will not be written into the FIFO if the FF
isLOW.

RCLK Read Clock | | WhenRENisLOW, dataisread fromthe FIFO onaLOW-to-HIGH transition of RCLK, ifthe FIFO is notempty.

REN Read Enable | | WhenRENisLOW, andLDis HIGH, dataisread from the FIFO on every LOW-to-HIGH transition of RCLK.
When REN is HIGH, the output register holds the previous data. Data will not be read from the FIFO if the EF
isLOW.

OE OutputEnable | | WhenOEisLOW, the dataoutputbusis active. If OE is HIGH, the output data bus will be in a high-impedance
state.

LD Load | | WhenLDisLOW, dataontheinputs DO-D11is writtentothe offsetand depthregisters onthe LOW-to-HIGH
transition ofthe WCLK, when WEN is LOW. When LD is LOW, data on the outputs Q0-Q11isread fromthe
offsetand depth registers onthe LOW-to-HIGH transition of the RCLK, when RENis LOW.

FL FirstLoad | | Inthesingle device orwidth expansion configuration, FL s grounded. Inthe depth expansion configuration, FL
is grounded on the first device (first load device) and set to HIGH for all other devices in the Daisy Chain.

WXI Write Expansion I [ Inthesingle device orwidth expansion configuration, WXIis grounded. In the depth expansion configuration,
WXIis connected to WXO (Write Expansion Out) of the previous device.

RXI Read Expansion || Inthesingle device or width expansion configuration, RXIis grounded. Inthe depth expansion configuration,
RXIis connected to RXO (Read Expansion Out) of the previous device.

FF Full Flag O | WhenFFisLOW,the FIFOis full and further datawritesintothe inputare inhibited. When FF is HIGH, the FIFO
isnot full. FF is synchronized to WCLK.

EF Empty Flag O | WhenEFisLOW, the FIFOis empty and further data reads fromthe outputare inhibited. WhenEFisHIGH, the
FIFOis not empty. EF is synchronized to RCLK.

PAE Programmable O | WhenPAEisLOW, the FIFOis almostempty based onthe offset programmedinto the FIFO. The default

Almost-Empty Flag offsetatresetis 31 from empty for IDT72205LB, 63 from empty for IDT72215LB, and 127 from empty for
IDT72225LB/72235LB/72245LB.
PAF Programmable O | WhenPAFisLOW, the FIFOis almost-full based onthe offset programmed into the FIFO. The default offset at
Almost-Full Flag resetis 31 from full for IDT72205, 63 from full for IDT72215LB, and 127 from full for IDT72225LB/72235LB/
722451B.
WXO/HF | Write Expansion O | Inthesingle device orwidth expansion configuration, the device is more than half full when HFisLOW.Inthe
Out/Half-Full Flag depth expansion configuration, a pulse is sent from WXO to WXI of the next device whenthe lastlocation in the
FIFOiswritten.
RXO Read Expansion O | Inthedepthexpansion configuration, a pulse is sent from RXO to RXI of the next device when the last
Out locationinthe FIFOis read.

Q0-Q17 | DataOutputs O | Dataoutputsforan18-hitbus.

Vce Power +5V power supply pins.

GND Ground Eight ground pins for the PLCC and seven gound pins for the TQFP/STQFP.

© 2019 Renesas Electronics Corporation




IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
ABSOLUTE MAXIMUM RATINGS RECOMMENDED DC OPERATING
Symbol Rating Commercial Unit CONDITIONS
VTERM Terminal Voltage -0.5t0+7.0 v Symbol Parameter Min. Typ. | Max. Unit
with respect to GND Vee Supply Voltage 45 50 55 v
Commercial/Industrial
TstG Storage -55t0+125 °C
Temperature GND Supply Voltage 0 0 0 \Y
lout DCOutputCurrent -50t0+50 mA ViH InputH|ghVoltage ) 20 - - v
Commercial/Industrial
NOTES: , VIL® InputLow Voltage — — 08 vV
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. T Operating Temperature 40 . &% oC
Industrial
NOTE:

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

DCELECTRICALCHARACTERISTICS
(Commercial: Vcc =5V £ 10%, TA= 0°C to +70°C; Industrial: Vcc =5V + 10%V, TA = -40°C to +85°C)

IDT72205LB
IDT72215LB
IDT72225LB
IDT72235LB
IDT72245L.B
Commercial and Industrial®
tcLk =10, 15,25 ns

Symbol Parameter Min. Typ. Max. Unit
L@ InputLeakage Current (anyinput) -1 — 1 HA
ILo® OutputLeakage Current -10 — 10 HA
\V/oH Output Logic “1” Voltage, IoH =-2 mA 24 — — V
VoL Output Logic “0” Voltage, loL =8 mA — — 04 v
Icc1458) Active Power Supply Current — — 60 mA
lcco? Standby Current — — 5 mA
NOTES:

1. Industrial Temperature Range Product for the 15ns and the 25ns speed grades are available as a standard device.
2. Measurements with 0.4 < VIN < Vcc.
3. OE > ViH, 0.4 < Vour < Vcc.
4. Tested with outputs disabled (lout = 0).
5. RCLK and WCLK toggle at 20 MHZ and data inputs switch at 10 MHz.
6. For the IDT72205/72215/72225 the typical lcc1 = 1.81 + 1.12*s + 0.02*Ci*fs (in mA);
for the IDT72235/72245 the typical lcci = 2.85 + 1.30%s + 0.02*Ci*fs (in mA)
These equations are valid under the following conditions:
Vee = 5V, Ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2, CL = capacitive load (in pF).
7. Al Inputs = Vce - 0.2V or GND + 0.2V, except RCLK and WCLK, which toggle at 20 MHz.

CAPACITANCE (ta=+25°C, f=1.0MHz)

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

1. With output deselected, (OE > V).
2. Characterized values, not currently tested.
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

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

ACELECTRICALCHARACTERISTICS
(Commercial: VCC =5V £ 10%, TA=0°C to +70°C; Industrial: VCC =5V £ 10%, TA =-40°C to +85°C)

Commercial Commercial & Industrial®

IDT72205LB10 IDT72205LB15 IDT72205LB25

IDT72215LB10 IDT72215LB15 IDT72215LB25

IDT72225LB10 IDT72225LB15 IDT72225LB25

IDT72235LB10 IDT72235LB15 IDT72235LB25

IDT72245LB10 IDT72245LB15 IDT72245LB25
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
3 Clock Cycle Frequency — 100 — 66.7 — 40 MHz
fa DataAccess Time 2 6.5 2 10 2 15 ns
tek Clock Cycle Time 10 — 15 — 25 — ns
toLkH Clock HIGH Time 45 — 6 — 10 — ns
teLkL Clock LOW Time 45 — 6 — 10 — ns
tos Data Set-upTime 3 — 4 — — ns
toH DataHold Time 0 — 1 — 1 — ns
tens Enable Set-up Time 3 — 4 — 6 — ns
tENH Enable Hold Time 0 — 1 — 1 — ns
trs ResetPulse Width 10 — 15 — 2% — ns
trss ResetSet-up Time 8 — 10 — 15 — ns
tRSR ResetRecovery Time 8 — 10 — 15 — ns
trsF ResettoFlagand Output Time — 15 — 20 — 25 ns
toz Output Enable to Outputin Low-Z®) 0 — 0 — 0 — ns
toe Output Enable to Output Valid 3 6 3 8 3 12 ns
tonz Output Enable to Outputin High-Z® 3 3 8 3 12 ns
twrr Write Clock to Full Flag — 6.5 — 10 — 15 ns
tReF Read Clock to Empty Flag — 6.5 — 10 — 15 ns
trar Clock to Asynchronous Programmable Almost-Full Flag — 17 — 24 — 26 ns
trae Clockto Programmable Aimost-Empty Flag — 17 — 24 — 26 ns
tHF Clock to Half-Full Flag — 17 — 24 — 26 ns
txo Clock to Expansion Out — 6.5 — 10 — 15 ns
[ Expansion In Pulse Width 3 — 6.5 — 10 — ns
txis Expansion In Set-Up Time 35 — 5 — 10 — ns
tskewL Skew time between Read Clock & Write Clock forFull Flag 5 — 6 — 10 — ns
tskew2® | Skew time between Read Clock & Write Clock for Empty Flag 5 — 6 — 10 — ns

NOTES:

1. Industrial temperature range product for the 15ns and the 25ns speed grades are 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.

5V
%1.1 K
D.U.T. q
AC TEST CONDITIONS 6803 T30PF

Input Pulse Levels GND to 3.0V L
InputRise/Fall Times 3ns - Zresdm ot
Input Timing Reference Levels 15V ;
OutputReference Levels 15V . Fllgdurg L dOutput Loa?
OutputLoad See Figure 1 ncludes Jig ana scope capacitances.
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™

COMMERCIAL AND INDUSTRIAL

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

SIGNALDESCRIPTIONS:

INPUTS:

DATA IN (Do - D17)
Datainputsfor 18-hitwide data.

CONTROLS:

RESET (RS)

Resetisaccomplishedwheneverthe Reset(RS)inputistakentoa LOW state.
During reset, both internal read and write pointers are setto the firstlocation.
Aresetis required after power-up before awrite operation can take place. The
Full Flag (FF), Half-Full Flag (HF) and Programmable Almost-Full Flag (PAF)

will be reset to HIGH after trsF. The Empty Flag (EF) and Programmable
Almost-Empty Flag (PAE) will be resetto LOW after tRsF. During reset, the output
registerisinitializedtoall zerosandthe offsetregistersareinitialized totheir 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 and LD inputis HIGH, data may be loaded into
the FIFO RAM array on the rising edge of every WCLK cycle if the device is
notfull. Datais storedinthe RAM array sequentially and independently of any
ongoing read operation.

WhenWEN is HIGH, nonew datais writtenin the RAM array on each WCLK
cycle.

Topreventdata overflow, FF will go LOW, inhibiting further write operations.
Upon the completion of avalid read cycle, FF will go HIGH allowing a write to
occur. The FF flag is updated on the rising edge of WCLK. WEN is ignored
whenthe FIFO s full.

READ CLOCK (RCLK)

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

The Write and Read Clocks can be asynchronous or coincident.

READ ENABLE (REN)

When Read Enableis LOW and LD inputis HIGH, datais loaded from the
RAM array into the output register on the rising edge of every RCLK cycle if
the deviceis notempty.

Whenthe RENinputis HIGH, the outputregister holds the previous dataand
nonew datais loaded intothe outputregister. The dataoutputs Qo-Qnmaintain
the previous data value.

Every word accessed at Qn, including the first word written to an empty
FIFO, mustbe requested using REN. When the lastword has been read from
the FIFO, the Empty Flag (EF) will go LOW, inhibiting further read operations.
REN is ignored when the FIFO is empty. Once a write is performed, EF will
go HIGH allowing aread to occur. The EF flag is updated on the rising edge

of RCLK.

© 2019 Renesas Electronics Corporation

TEMPERATURERANGES
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 IDT72205LB/72215LB/72225LB/72235LB/72245LB devices con-
taintwo 12-hit offsetregisters with data on the inputs, or read on the outputs.
When the Load (LD) pinis setLOW and WEN is set LOW, data on the inputs
DO0-D11 is written into the Empty Offset register on the first LOW-to-HIGH
transition of the Write Clock (WCLK). When the LD pinand (WEN) are held
LOWthendataiswrittenintothe Full Offsetregister onthe second LOW-to-HIGH
transition of (WCLK). The third transition of the write clock (WCLK) again writes
tothe Empty Offsetregister.

However, writing all offset registers does nothave to occur atone time. One
ortwo offsetregisters can be written and then by bringing the LD pin HIGH, the
FIFOis returned to normal read/write operation. When the LD pinis setLOW,
and WEN is LOW, the next offset registerin sequence is written.

D [ WEN WCLK Selection

0 Writingto offsetregisters:
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. Write Offset Register

17 11 0

EMPTY OFFSET REGISTER

DEFAULT VALUE
001FH (72205) 003FH (72215):
007FH (72225/72235/72245)

17 11 0

FULL OFFSET REGISTER

DEFAULT VALUE
001FH (72205) O003FH (72215):
007FH (72225/72235/72245)

2766 drw 05

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

Figure 3. Offset Register Location and Default Values
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL

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

When the LD pinis LOW and WEN is HIGH, the WCLK input is disabled;
thenasignal atthisinputcan neitherincrement the write offsetregister pointer,
nor execute a write.

The contents ofthe offset registers can be read on the outputlineswhenthe
LD pinis setLOW and REN is set LOW; then, data can be read on the LOW-
to-HIGH transition of the read clock (RCLK). The act of reading the control
registers employs adedicated read offsetregister pointer. (The read and write
pointers operate independently).

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

FIRST LOAD (FL)

FLisgroundedtoindicate operationinthe Single Device or Width Expansion
mode. Inthe Depth Expansion configuration, FLis groundedtoindicate itisthe
firstdevice loaded andis setto HIGH for all other devices in the Daisy Chain.
(See Operating Configurations for further details.)

WRITE EXPANSION INPUT (WXI)

Thisisadual purpose pin. WXIis groundedtoindicate operationinthe Single

Device or Width Expansion mode. WXIis connected to Write Expansion Out

(WXO) of the previous device in the Daisy Chain Depth Expansion mode.
READ EXPANSION INPUT (RXI)

Thisisadual purpose pin. RXlisgroundedtoindicate operationinthe Single
Device or Width Expansion mode. RXlis connected to Read Expansion Out

(RXO) of the previous device in the Daisy Chain Depth Expansion mode.

OUTPUTS:
FULL FLAG(FF)

When the FIFOs full, FF will go LOW, inhibiting further write operations.
WhenFF is HIGH, the FIFOis notfull. If noreads are performed afterareset,
FF willgo LOW after Dwrites to the FIFO. D =256 writes forthe IDT72205LB,
512fortheIDT72215LB, 1,024 forthe IDT72225LB, 2,048 for the IDT72235LB
and 4,096 for the IDT72245LB.

TheFF isupdated onthe LOW-to-HIGH transition of the write clock (WCLK).

TABLE 1 — STATUS FLAGS

TEMPERATURERANGES
EMPTY FLAG/ (EF) .
Whenthe FIFOisempty, EF will goLOW, inhibiting further read operations.
When EF is HIGH, the FIFO is not empty.
The EF isupdated onthe LOW-to-HIGH transition ofthe read clock (RCLK).

PROGRAMMABLE ALMOST-FULL FLAG (PAF)

The Programmable Almost-Full Flag (PAF) will go LOW when FIFO
reachesthe Almost-Full condition. Ifnoreads are performed after Reset (RS),
the PAF will go LOW after (256-m) writes forthe IDT72205LB, (512-m) writes
forthe IDT72215LB, (1,024-m) writes forthe IDT72225LB, (2,048-m) writes
forthe IDT72235LB and (4,096—m) writes forthe IDT72245LB. The offset‘m”
isdefinedinthe FULL offsetregister.

Ifthereis no Full offset specified, the PAF will be LOWwhen the device s
31awayfrom completely full forIDT72205LB, 63 away from completely full for
IDT72215LB, and 127 away from completely full for IDT72225LB/72235LB/
72245LB.

The PAF isasserted LOW on the LOW-to-HIGH transition of the write clock
(WCLK). PAF isresetto HIGH onthe LOW-to-HIGH transition of the read clock
(RCLK). Thus PAF is asynchronous.

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The ProgrammableAlmost-Empty Flag(PAE) willgo LOW whenthe read
pointeris "n+1"locations less than the write pointer. The offset "'n"is defined in
the EMPTY offsetregister.

Ifthere isno Empty offset specified, the Programmable Almost-Empty Flag
(PAE) will be LOW when the device is 31 away from completely empty for
IDT72205LB, 63 away from completely empty forIDT72215LB, and 127 away
from completely empty for IDT72225LB/72235LB/72245LB.

The PAE is asserted LOW on the LOW-to-HIGH transition of the read clock
(RCLK).PAE s resetto HIGH onthe LOW-to-HIGH transition of the write clock
(WCLK). Thus PAE is asynchronous.

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 Read Expansion In (RXI) are
grounded, this outputacts as anindication of a half-full memory.

Number of Words in FIFO
IDT72205LB IDT72215LB IDT72225LB IDT72235LB IDT72245L.B FF| PAF | HF | PAE|EF
0 0 0 0 0 H| H H L|L
1ton® 1ton® 1ton® 1ton® 1ton® H| H H L |[H
(n+1)t0 128 (n+1)t0 256 (n+1)t0512 (n+1)t0 1,024 (n+1)t02,048 H| H | H | H]|H
129 to (256-(m+1)) 257 to (512-(m+1)) 513 to (1,024-(m+1)) 1,025 to (2,048-(m+1)) 2,049t0 (4096-m+1)) [ H[ H | L | H |H
(256-m)@t0 255 (512-m)@to511 (1,024-m)@101,023 (2,048-m)@102,047 (4,096-m)@104,095 H L L| H|H
256 512 1,024 2,048 4,096 L] L L H |H
NOTES:
1. n = Empty Offset (Default Values : IDT72205LB n=31, IDT72215LB n = 63, IDT72225LB/72235LB/72245LB n = 127)
2. m = Full Offset (Default Values : IDT72205LB m=31, IDT72215LB m = 63, |IDT72225LB/72235LB/72245LB m = 127)
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL AND INDUSTRIAL

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

Afterhalfofthe memoryisfilled, and atthe LOW-to-HIGH transitionofthenext  READ EXPANSION OUT (RXO)
write cycle, the Half-Full Flag goes LOW and will remain set until the difference In the Daisy Chain Depth Expansion configuration, Read Expansion In
between the write pointer and read pointer is less than or equal to one halfof ~ (RXI)is connected to Read Expansion Out (RXO) of the previous device. This
the total memory of the device. The Half-Full Flag (HF) isthen resetto HIGH  outputactsasasignal tothe nextdevice inthe Daisy Chain by providing a pulse
by the LOW-to-HIGH transition of the Read Clock (RCLK). The HF is  whenthe previous device reads from the last location of memory.
asynchronous.

Inthe Daisy Chain Depth Expansion mode, WXl is connectedto WXOof  DATAOUTPUTS(Q0-Q17)
the previous device. Thisoutputactsasasignaltothe nextdevice inthe Daisy Qo-Q17 are data outputs for 18-bit wide data.
Chain by providing a pulse when the previous device writes to the last location
ofmemory.

- tRs >
RS N 7

- tRSS | tRSR >

e v SO %

tRSF »]

e T

tRSF >

FE.PAR.FE 0/ /;//////////////7Z

tRSF > )

00- 01 N L0

\ ﬁ =0 2766 drw 06

NOTES:
1. After reset, the outputs will be LOW if OE = 0 and tri-state if OE = 1.
2. The clocks (RCLK, WCLK) can be free-running during reset.

Figure 4. Reset Timing®
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
- tcLk >
<—— tCLKH —— tocLkL —
WCLK 74 SF_ 74 \ /
tDS T <« DH
00-017. X X X XX XXX XX 2| KX XXK XX
DATA IN VALID . ) f_tENH
WEN \\\\I:_ ;W NO OPERATION \
~<@—— twFF ~—— t\WFF
ﬁ

RCLK 7|Z == tSKE\M\ / \ /

REN / 2766 drw 07

NOTE:

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 tskewz, then FF may not change state until the next WCLK edge.

Figure 5. Write Cycle Timing

tCLK

: t CLKH tCLKL
RCLK 74 Zl; 74 \ /

tENS — — tENH

< tREF > <¢— tREF
EF N
EF N

- tA |

Qo - Q17 m< VALID DATA 2||

\A /

toLz ~
<> toHz

l<_ tOE — P

WCLK \ 7lz_ = _> / \
W\

NOTE:

1. tskewz 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.

2766 drw 08

Figure 6. Read Cycle Timing

9 MARCH 2013
© 2019 Renesas Electronics Corporation



IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL
256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES

Do - D17 M Do (first valid write)>< D1 >< Do >< D3 >< D4

- trrU" >
[ <———— {SKEW2 — ]
RCLK W%T\Jr\_/_
~— tREF
EF -
tENS —

w0 oK

-— tA — tA —P|
Qo - Q17 — ’\<><><>< Do b
T
E

to

OE

2766 drw 09

NOTES:
1. When tsKEw2 minimum specification, tFRL (maximum) = tCLK + tSKEW2. When tSKEW2 < minimum specification, tFRL (maximum) = either 2CLK + tSKEW2 or tCLK + tSKEW2.

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

Figure 7. First Data Word Latency after Reset with Simultaneous Read and Write

NO WRITE NO WRITE
tskewd ) tos — tskEwt 105 —

<—tWFF->| <-tWFF->| <.tWFF_>|

FF
I I I

ek N N N A N L
tENS\ /-tENH tENS\ ~— tENH
= ¥ K

OE LOW

| —— tA —P g— tA
Qo-Q17 DATAIN OUTPUT REGISTER DATA READ NEXT DATA READ

2766 drw 10

NOTE:
1. tskewi 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 tskewi, then FF may not change state until the next WCLK edge.

Figure 8. Full Flag Timing

10 MARCH 2013
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

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

vk A N N A S

tDs — tbs —

tENS tENS
~ ~— tENH — —tENH
WEN
- tFRLm > - tFRL“) >
-4—— {SKEW2 —| — {SKEW2 —»]
RGLK m%m%—
——1REF ~— tREF ~— IREF
EF
REN N\
OE LOW
|—— A
Qo - Q17 DATA IN OUTPUT REGISTER DATA READ
2766 drw 11
NOTE:

1. When tsKEw2 minimum specification, tFRL (maximum) = tCLK + tSKEW2. When tSKEW2 < minimum specification, tFRL (maximum) = either 2CLK + tSKEW2 or tCLK + tSKEW2.
The Latency Timing applies only at the Empty Boundary (EF = LOW).
Figure 9. Empty Flag Timing

—— {CLK ———»
4—t{CLKH—»{<—{CLKL—>

wk__ A kA N N N

tENs — | ~ tENH

-0 NNK | AN
tENS T~
WEN AN
ST | ~toH _— PAE OFFSET
po-D15 )X XX X X XK KX XXy XXX T XXX XXX XX
PAE OFFSET—" PAF OFFSET—" Do-D11 2766 dw 12

Figure 10. Write Programmable Registers

FEN ANNN

-~ 1 ,~ PAE OFFSET
2 XX XXX X UNKNOWN PAE OFFSET X PAF OFFSET X[ XX
0—Q15
2766 drw 13
Figure 11. Read Programmable Registers
11 MARCH 2013
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS Sync

FIFO™ COMMERCIAL ANDINDUSTRIAL

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

<—{CLKH —=<—tCLKL—>
WCLK

tENS ~

AN

WEN

TEMPERATURERANGES

N N N

— tENH

7

PAE

n words in FIFO

‘ tPAE : /1 + T words in FIFO

l—— tPAE

REN

NOTE:
1. n = PAE offset. Number of data words written into FIFO already = n.

NN

2766 drw 14

Figure 12. Programmable Almost-Empty Flag Timing

WCLK

i N N

— tENH

D — m words

WEN X T
<—— tPAF
PAF D - m + 1 words in FIFO memory (") A;I\

U AN N N

D -m + 1 words

in FIFO memory(z)
in FIFO memory ()

«—— tPAF

TN

tENS ~

REN
NOTES:

1. m = PAF offset. D = maximum FIFO Depth. Number of data words written into FIFO memory = 256 - m + 1 for the IDT72205LB, 512 - m + 1 for the IDT72215LB,

1,024 - m + 1 for the IDT72225LB, 2,048 - (m + 1) for the IDT72235LB and 4,096 -

NN

2766 drw 15

(m + 1) for the IDT72245LB.

2. 256 - m words for the IDT72205LB, 512 - m words for the IDT72215LB, 1,024 - m words for the IDT72225LB, 2,048 - m words for the IDT72235LB and 4,096 - m words for

the IDT72245LB.

Figure 13. Programmable Almost-Full Flag Timing

{CLKH —»}<— tCLKL —
WCLK

tENS

NN

WEN

C N N N

,— tENH

77

HF D/2 words in FIFO memory("

RCLK _/m

D/2 + 1 words in

FIFO memory(2) D/2 words in

FIFO memory(1)

htHFj\

+— tHF

T N

tENS —~

REN
NOTES:

NN

2766 drw 16

1. D = maximum FIFO Depth = 256 words for the IDT72205LB, 512 words for the IDT72215LB, 1,024 words for the IDT72225LB, 2,048 words for the IDT72235LB and 4,096 words

for the IDT72245LB. )
Figure 14. Hal

© 2019 Renesas Electronics Corporation

f-Full Flag Timing
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™

COMMERCIAL ANDINDUSTRIAL
TEMPERATURERANGES

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

~—— tCLKH

Note 1
txo
— tXO —P

2766 drw 17

4

WXO
tENS \
WEN \\\b
NOTE:

1. Write to Last Physical Location.

RCLK N

Figure 15. Write Expansion Out Timing

~—— tCLKH

Note 1
txo
—— tXO

2766 drw 18

4

RXO
tENS -~
REN \\\l‘\_.
NOTE:

1. Read from Last Physical Location.

WXl

WCLK N\

txis _>7|é

Figure 16. Read Expansion Out Timing

o

AN /

N

2766 drw 19

Figure 17. Write Expansion In Timing

X ——

RXI

RCLK \

/ \ txis —>7|4

N

© 2019 Renesas Electronics Corporation
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Figure 18. Read Expansion In Timing
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™

COMMERCIAL AND INDUSTRIAL

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 IDT72205LB/72215LB/72225LB/72235LB/72245LB may be used
whenthe application requirements are for 256/512/1,024/2,048/4,096 words

TEMPERATURERANGES

orless. These FIFOs areinasingle Device Configurationwhenthe First Load
(FL), Write Expansion In (WXI) and Read Expansion In (RXI) controlinputs
are grounded (Figure 19).

l RESET (RS)
WRITE CLOCK (WCLK) READ CLOCK (RCLK)
WRITE ENABLE (WEN) READ ENABLE (REN)
LOAD (LD) ‘ ot __OUTPUT ENABLE (OE)
72205LB
DATA IN (Do - D17) 72215LB DATA OUT (Qo - Q17)
> 7222518 >
o 72235
- FULL FLAG (FF) 722451B EMPTY FLAG (EF) o
PROGRAMMABLE (PAE) PROGRAMMABLE (PAF)
~ HALF-FULL FLAG (FF) i
\ -
FRSTLOAD FD) | BN ! READ EXPANSION IN (RXI) 2766 drw 21

WRITE EXPANSION IN (WXI)

Figure 19. 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 and Full Flag. Because of variationsin skew
between RCLK and WCLK, itis possible for flag assertion and deassertion to
vary by one cycle between FIFOs. To avoid problems the user must create

composite flags by ANDing the Empty Flags of every FIFO, and separately
ANDing all Full Flags. Figure 20 demonstrates a 36-word width by using two
IDT72205LB/72215LB/72225LB/72235LB/72245LBs. Any word width can
be attained by adding additional IDT72205LB/72215LB/72225LB/72235LB/
722451 Bs. Please see the Application Note AN-83.

RESET (RS) RESET (RS)
DATA IN (D) 36, 18, > 18,
4 4 7 READ CLOCK (RCLK)
——————————— - —_—— -
WRITE CLOCK (WCLK) Y I —— R READ ENABLE (REN)
WEN e - —
WRITE ENABLE (WEN) > _____________ —’. OUTPUT ENABLE (OE)
LOAD (LD) - ——-—-----
Y I —— R 79205LB PROGRAMMABLE (PAF)
¢ PROGRAMMABLE (PAE) 72205LB 72215LB >
e 72215LB
< HALF FULL FLAG (HF) 722251 B 755580
72235LB 722451 B EMPTY FLAG (EF)
72245L8  — il —— ——»
(| /——m______] EF | FF EF
FULL FLAG (FF) 18 DATA OUT (Q) . 36 >
—— 1 2766 drw 22
NOTE:
1. Do not connect any output control signals directly together.
Figure 20. 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
14 MARCH 2013
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IDT72205LB/72215LB/72225LB/72235LB/72245LB CMOS SyncFIFO™ COMMERCIAL ANDINDUSTRIAL

256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18 and 4,096 x 18 TEMPERATURERANGES
DEPTH EXPANSION CONFIGURATION — 3. The Write Expansion Out (WXO) pin of each device must be tied to
(WITH PROGRAMMABLE FLAGS) the Write Expansion In (WXI) pin of the next device. See Figure 21.

These devices can easily be adaptedto applications requiring more than 256/ 4. The Read Expansion Out (RXO) pin of each device must be tied to the
512/1,024/2,048/4,096 words of buffering. Figure 21 shows Depth Expansion Read Expansion In (RXI) pin of the next device. See Figure 21.
usingthree IDT72205LB/72215LB/72225L B/72235LB/72245LBs. Maximum 5. All Load (LD) pins are tied together.
depthislimited only by signal loading. Follow these steps: 6. The Half-Full Flag (HF) is not available in this Depth Expansion

1. Thefirstdevice must be designated by grounding the First Load (FL) Configuration.

control input. 7.EF, FF, PAE, and PAF are created with composite flags by ORing

2. Allother devices must have FL in the HIGH state. ther,
and PAF flags are not precise.

WXO RXO
WCLK
WEN RCLK
RS REN |
LD OFE[+

rYYY

IDT
72205LB
722158

Dn 72225LB Qn
7223518

Vee 7224508

rYYY

IDT
72205LB
72215LB

DATA IN »-|Dn  72225lB Qn P

=

72235LB

Vee 72245LB

F EF
PAF PAE

WX RXI

WXO RXO
WRITE CLOCK WCLK RCLK

WRITE ENABLE WEN REN

RESET

D
%]
o]
m

Y

T Qn
__ 72005LB
[D 7221508
7222508
7223508

) — TBaiis 4D_' _
Foo ( B SR EF
. FF EF

PAF \\_( PA PAE L
WX _RK

r Yv
g3
=l

LOAD

e

FIRST LOAD (FL) _T_ [ T

Figure 21. 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

15
© 2019 Renesas Electronics Corporation

together every respective flags formonitoring. The composite PAE

DATA OUT

READ CLOCK
READ ENABLE
OUTPUT ENABLE

2766 drw 23

MARCH 2013



ORDERING INFORMATION

XXXXX X XX X X X X
Device Type Power Speed Package Process /
Temperature
Range

Q
S

10
15
25

72215
72225
72235
72245

| 72205

NOTES:

Tube or Tray
Tape and Reel

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

Green

Plastic Leaded Chip Carrier (PLCC, J68-1)
Thin Plastic Quad Flatpack (TQFP, PN64-1)
Slim Thin Plastic Quad Flatpack (STQFP, PP64-1)

Commercial & Industrial Speed in Nanoseconds

Commercial Only Clock Cycle Time (toix)
Commercial & Industrial

Low Power

256 x 18 Synchronous FIFO
512 x 18 Synchronous FIFO
1,024 x 18 Synchronous FIFO
2,048 x 18 Synchronous FIFO
4,096 x 18 Synchronous FIFO

2766 drw24

1. Industrial temperature range product for 15ns and 25ns speed grades are available as a standard device. All other speed grades are available by special order.

2. Green parts are available. For specific speeds and packages contact your sales office.
LEAD FINISH (SnPb) parts are in EOL process. Product Discontinuation Notice - PDN# SP-17-02



Notice

10.

1.
12.

(Note1)

(Note2)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
"Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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