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IDT72V201

3.3 VOLT CMOS SyncFIFO™ IDT72V211
256 x 9, 512 x 9, 1,024 X 9, Tt
2,048 X 9, 4,096 x 9 and 8,192 x 9 IDT72v241

IDT72V251

FEATURES:

256 x 9-bit organization IDT72V201

512 x 9-bit organization IDT72V211

1,024 x 9-bit organization IDT72V221

2,048 x 9-bit organization IDT72V231

4,096 x 9-bit organization IDT72V241

8,192 x 9-bit organization IDT72V251

10 ns read/write cycle time

5V input tolerant

Read and Write clocks can be independent

Dual-Ported zero fall-through time architecture

Empty and Full Flags signal FIFO status

Programmable Almost-Empty and Almost-Full flags can be set

to any depth

* Programmable Almost-Empty and Almost-Full flags default to
Empty+7, and Full-7, respectively

* OQutput Enable puts output data bus in high-impedance state

* Advanced submicron CMOS technology

* Available in 32-pin plastic leaded chip carrier (PLCC) and 32-
pin plastic Thin Quad FlatPack (TQFP)

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

DESCRIPTION:
TheIDT72V201/72V211/72V221/72V231/72V241/72V251 SyncFIFOS™
are very high-speed, low-power First-In, First-Out (FIFO) memories with

clocked readandwrite controls. The architecture, functional operationand pin
assignments are identical to those of the IDT72201/72211/72221/72231/
72241/72251, but operate ata power supply voltage (Vee) between 3.0V and
3.6V. These devices have a 256, 512, 1,024, 2,048, 4,096 and 8,192 x 9-
bitmemory array, respectively. These FIFOs are applicable for a wide variety
ofdata bufferingneeds suchasgraphics, local area networks and interprocessor
communication.

These FIFOs have 9-bitinputand output ports. Theinput portis controlled
by afree-runningclock (WCLK), and two Write Enable pins (WEN1, WEN2).
Dataiswritten into the Synchronous FIFO on everyrising clockedge when the
Write Enable pinsare asserted. The outputportis controlled by another clock
pin (RCLK) and two Read Enable pins (RENT, REN2). The Read Clock can
be tied to the Write Clock for single clock operation or the two clocks canrun
asynchronous ofone another for dual-clock operation. An Output Enable pin
(OE)is provided on the read port for three-state control of the output.

The Synchronous FIFOs have two fixed flags, Empty (EF) and Full (FF).
Two programmable flags, Aimost-Empty (PAE) and Aimost-Full (PAF), are
provided for improved system control. The programmable flags default to
Empty+7 and Full-7 for PAE and PAF, respectively. The programmable flag
offsetloadingis controlled by a simple state machine andisinitiated by asserting
the Load pin (LD).

These FIFOs are fabricated using IDT's high-speed submicron CMOS
technology.
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IDT72V201/72V211/72V221/72V231/72V241/72V251

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

wex 88388581 INDEX S_8A38884
32 3130 29 28 27 26 25 4 3 2 tispal a0
D1 1
D1 1 24 3 WEN1 Do
Do 2 23 | WCLK PAE
PAF 3 22 I WEN2LD BAE
PAE C 4 21 (3 Ve
GND[ 5 203 Qs GND
REN1C=3 6 19 3q7 REN1
RCLK ] 7 18 1 Qg RCLK
REN2C] 8 173 Qs REN2
\ 9 10111213 14 15 16 / OE
[OU00000 .
|o hkE&6 366 0o h E&agd & 4092 drw 02a
TQFP (PR32-1, order code: PF) PLCC (J32-1, order code: J)

TOP VIEW

PIN DESCRIPTIONS

TOP VIEW

Symbol Name [/[0] Description
Do-Ds Datalnputs | | Datainputsfora9-bitbus.
RS Reset | | WhenRSissetLOW, internal read and write pointers are setto the firstlocation of the RAM array, FF
and PAF go HIGH, and PAE and EF go LOW. A Reset is required before an initial Write after power-up.
WCLK Write Clock | | Dataiswrittenintothe FIFO onaLOW-to-HIGH transition of WCLK when the Write Enable(s) are asserted.
WENT Write Enable 1 | | Ifthe FIFOis configured to have programmable flags, WENT isthe only Write Enable pin. When WENT is
LOW, data iswritten into the FIFO on every LOW-to-HIGH transition WCLK. Ifthe FIFOis configured to
have two write enables, WENT must be LOW and WEN2 must be HIGH to write data into the FIFO. Data
will not be written into the FIFQ ifthe FF is LOW.
WEN2AD | Write Enable2/ | | The FIFOis configured at Reset to have either two write enables or programmable flags. If WEN2/LD
Load is HIGH at Reset, this pin operates as a second write enable. IfWEN2/LDis LOW at Reset, this pin operates
asacontrol toload and read the programmable flag offsets. If the FIFO is configured to have two write
enables, WENT must be LOW and WEN2 must be HIGH to write data into the FIFQ. Data will not be written
into the FIFO ifthe FF is LOW. Ifthe FIFO is configured to have programmable flags, WEN2/LD is held LOW to
write or read the programmable flag offsets.
Qo-Qs Data Outputs O | Dataoutputsfora9-bitbus.
RCLK Read Clock | | Datais read from the FIFO on a LOW-to-HIGH transition of RCLK when RENT and REN2 are asserted.
RENT Read Enable 1 | | WhenRENT andREN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition of RCLK. Data
will not be read from the FIFO if the EF is LOW.
REN2 Read Enable 2 | | WhenRENT and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition of RCLK.
Data will not be read from the FIFQ if the EF is LOW.
OE OutputEnable | | WhenOE is LOW, the data output bus is active. If OE is HIGH, the output data bus will be ina high-impedance
state.
EF Empty Flag O | WhenEFis LOW, the FIFQis empty and further data reads from the output are inhibited. When EF is
HIGH, the FIFQ is not empty. EF is synchronized to RCLK.
PAE Programmable O | WhenPAEisLOW, the FIFOis almost-empty based on the offset programmed into the FIFQ. The default
Almost-Empty Flag offset at resetis Empty+7. PAE is synchronized to RCLK.
PAF Programmable O | WhenPAFis LOW, the FIFQis almost-full based on the offset programmedinto the FIFQ. The default
Almost-Full Flag offsetat resetis Full-7. PAF is synchronized to WCLK.
FF Full Flag O | WhenFFisLOW, the FIFO s full and further data writes into the input are inhibited. When FF is HIGH, the FIFO
isnotfull. FF is synchronized 1o WCLK.
Vce Power One 3.3V volt power supply pin.
GND Ground One 0 volt ground pin.

4092 thl 01
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IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS™" RECOMMENDED OPERATING
Symbol Rating Commercial Unit | CONDITIONS
ViERu 'II;{ermmatI:/og?\‘gg wih ~0.5%0+5 v Symbol Parameter Min. | Typ.| Max. | Unit
eepecto Ve Supply Voltage 30 | 33| 36 |V
TsTa Storage Temperature -5510+125 °C Commercial
lout DCOutput Current -50t0+50 mA GND Supply Voltage 0 0 0 v
Note: weviee [V Input High Voltage 20 | —[ 50 [V
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause Commercial
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 ViL lnpUt Low VOltage - - 08 v
sections of the specification is not implied. Exposure to absolute maximum rating Commercial
conditions for extended periods may affect reliability. Ta OperatingTemperature 0 — 70 oC
Commercial
40921l 03
DC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc=3.3V+0.3V, TA=0°C 0 +70°C)
IDT72V201
IDT72V211
IDT72V221
IDT72v231
IDT72v241
IDT72V251
Commercial
tcLk =10,15,20 ns
Symbol Parameter Min. Typ. Max. Unit
L Input Leakage Current (Any Input) - — 1 HA
ILo® Output Leakage Current -10 — 10 HA
VOH Output Logic “1” Voltage, IoH=-2mA 24 — — v
VoL Output Logic “0” Voltage, loL= 8mA — — 04 v
lcc1®49) Active Power Supply Current — — 20 mA
loc2®9 Standby Current — — 5 mA
NOTES: 4092 bl 05

. Measurements with 0.4 < VIN < VCC.

. OF > VIH, 0.4 < Vour < Vce.

. Tested with outputs disabled (lout = 0).

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

. Typical Icct = 0.17 + 0.48*s + 0.02*CL*s (in mA) with Vcc = 3.3V, Ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2,
CL = capacitive load (in pF).

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

O WN =

(2]

CAPACITANCE (TA=-+25°C, f=1.0MHz)

Symbol Parameter Conditions | Max. | Unit
CINe) Input Capacitance ViN=0V 10 pF
Cout' | Quiput Capacitance Vout =0V 10 pF

NOTES: 4092 thl 04

1. With output deselected (OF > ViH).
2. Characterized values, not currently tested.
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IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS("
(Commercial: VCC=3.3+0.3V, TA=0°C {0 + 70°C)

Commercial
72V201L10 72V201L15 72V201L20
72v211L10 72V211L15 72V211L20
72V221L10 72V221L15 72V221L20
72V231L10 72V231L15 72V231L20
72V241L10 72V241L15 72V241L20
72V251L10 72V251L15 72V251L20
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
tok Clock Cycle Time 10 — 15 — 20 — ns
teLkH Clock High Time 45 — 6 — 8 — ns
toke Clock Low Time 45 — 6 — 8 — ns
tps Data Set-up Time 3 — 4 — 5 — ns
toH Data Hold Time 05 — 1 — 1 — ns
tens Enable Set-up Time 3 — 4 — 5 — ns
tENH Enable Hold Time 05 — 1 — 1 — ns
trs Reset Pulse Width(") 10 — 15 — 20 — ns
trss Reset Set-up Time 8 — 10 — 12 — ns
treR Reset Recovery Time 8 — 10 — 12 — ns
trsF ResettoFlagand Output Time — 10 — 15 — 2 ns
torz Output Enable toOutputin Low-Z? 0 — 0 — 0 — ns
toe Output Enable to Output Valid 3 — 3 3 10 ns
tonz Output Enable toOutputin High-Z® 3 - 3 3 10 ns
twrr Write Clockto Full Flag — 6.5 — 10 — 12 ns
tReF Read Clock to Empty Flag — 6.5 — 10 — 12 ns
taF Write Clock to Almost-Full Flag — 6.5 — 10 — 12 ns
tae Read Clock to Almost-Empty Flag — 6.5 — 10 — 12 ns
tskeEw Skew time between Read Clock & Write 5 — 6 — 8 — ns
Clock for Empty Flag &Full Flag
tskeEwe Skew time between Read Clock & Write 14 — 18 — 20 — ns
Clock for Almost-Empty Flag &
Almost-Full Flag

NOTES: 4092 thl 06
1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested.

3.3V
330Q
D.U.T. *
AC TEST CONDITIONS
In Pulse Levels GNDto 3.0V 5100, 30pF*
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V L 4092 drw 03
Output Reference Levels 1.5V . o )
. or equivalent circuit

Output Load See Figure 1 Figure 1. Output Load

4092101 07 *Includes jig and scope capacitances.
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IDT72V201/72V211/72V221/72V231/72V241/72V251

COMMERCIAL TEMPERATURE RANGE

SIGNAL DESCRIPTIONS

INPUTS:
DATA IN (DO - D8)
Datainputsfor 9-bitwide data.

CONTROLS:
RESET (RS)

Resetisaccomplished wheneverthe Reset(RS)inputis takentoa LOW state.
During reset, both internal read and write pointers are set to the first location.
Aresetisrequired after power-up before a write operation can take place. The
Full Flag (FF) and Programmable Almost-Full Flag (PAF) will be resetto HIGH
aftertRsF. The Empty Flag (EF) and Programmable Almost-Empty Flag (PAE)
will be resetto LOW after tRSF. During reset, the outputregisteris initialized to
all zeros and the offset registers are initialized to their default values.

WRITE CLOCK (WCLK)

Awrite cycle isinitiated on the LOW-to-HIGH transition of the Write Clock
(WCLK). Dataset-upandholdtimesmustbemetinrespectto the LOW-to-HIGH
transition of the Write Clock (WCLK). The Full Flag (FF) and Programmable
Almost-Full Flag (PAF) are synchronized with respect to the LOW-to-HIGH
transition ofthe Write Clock (WCLK).

The Write and Read clocks can be asynchronous or coincident.

WRITE ENABLE 1 (WENT)

Ifthe FIFO s configured for programmable flags, Write Enable 1 (WENT)
isthe only enablecontrol pin. Inthisconfiguration, when Write Enable 1 (WENT)
islow, data canbe loadedinto the inputregister and RAM array onthe LOW-
to-HIGH ransition of every Write Clock (WCLK). Datais storedinthe RAM array
sequentially and independently of any on-going read operation.

Inthisconfiguration, whenWrite Enable 1(WEN1)isHIGH, theinputregister
holdsthe previousdataandnonew dataisallowedto beloadedintothe register.

Ifthe FIFOis configured to have two write enables, which allows for depth
expansion, there are two enable control pins. See Write Enable 2 paragraph
below for operation in this configuration.

To preventdata overflow, the Full Flag (FF) will go LOW, inhibiting further
write operations. Uponthe completion ofa validread cycle, the Full Flag (FF)
willgo HIGH aftertwFF, allowingavalid write to begin. Write Enable 1(WEN1)

isignored whenthe FIFQis full.

READ CLOCK (RCLK)

Datacan beread onthe outputs on the LOW-to-HIGH transition ofthe Read
Clock (RCLK). The Empty Flag (EF) and Programmable Almost-Empty Flag
(PAE)are synchronizedwith respecttothe LOW-to-HIGH transition of the Read
Clock (RCLK).

The Write and Read clocks can be asynchronous or coincident.

READ ENABLES (RENT, REN2)

When both Read Enables (REN1, REN2) are LOW, datais read from the
RAM array to the output register on the LOW-to-HIGH transition of the Read
Clock (RCLK).

When either Read Enable (RENT, REN2)is HIGH, the output register holds
the previous data and no new data is allowed to be loaded into the register.

When allthe data has been read from the FIFO, the Empty Flag (EF) will go
LOW, inhibitingfurther read operations. Once avalid write operation has been
accomplished, the Empty Flag (EF) will go HIGH after tREF and avalid read can
begin. The Read Enables (RENT, REN2) areignored whenthe FIFQis empty.

OUTPUTENABLE (OE)

When Output Enable (OE) is enabled (LOW), the parallel output buffers
receive data from the output register. When Qutput Enable (OE)is disabled
(HIGH), the Q output data busis in ahigh-impedance state.

WRITE ENABLE 2/LOAD (WEN2/LD)

This is a dual-purpose pin. The FIFO is configured at Reset to have
programmable flagsortohave two write enables, whichallowsdepth expansion.
If Write Enable 2/Load (WEN2/LD) is set high at Reset (RS = LOW), this pin
operates asa second Write Enable pin.

If the FIFO is configured to have two write enables, when Write Enable
(WEN1) is LOW and Write Enable 2/Load (WEN2/LD) is HIGH, data can be
loaded into the input register and RAM array on the LOW-to-HIGH transition
ofevery Write Clock (WCLK). Dataisstoredinthe RAMarray sequentially and
independently of any on-going read operation.

In this configuration, when Write Enable (WEN1) is HIGH and/or Write
Enable 2/Load (WEN2/LD)is LOW, theinputregister holds the previous data
and no new data is allowed to be loaded into the register.

To preventdata overflow, the Full Flag (FF) will go LOW, inhibiting further
write operations. Uponthe completion of avalidread cycle, the Full Flag (FF)
willgo HIGH aftertwFF, allowinga validwrite o begin. Write Enable 1 (WEN1)
and Write Enable 2/Load (WEN2/LD) are ignored when the FIFQ is full.

The FIFOis configured to have programmableflags when the Write Enable
2/Load (WEN2/LD)issetLOW atReset(RS =LOW). The|DT72V201/72v211/
72V221/72V231/72V241/72V251 devices contain four 8-bit offset registers
which canbe loaded with data on theinputs, orread on the outputs. See Figure
3fordetails of the size of the registers and the default values.

If the FIFOis configured to have programmable flags when the Write Enable
1 (WEN1) andWrite Enable 2/Load (WEN2/LD) are setlow, data on the inputs
Diswritteninto the Empty (Least Significant Bit) Offsetregisteron the first LOW-
to-HIGH transition ofthe Write Clock (WCLK). Dataiswrittenintothe Empty (Most
Significant Bit) Offsetregisteronthe second LOW-to-HIGH transition ofthe Write
Clock (WCLK), into the Full (Least Significant Bit) Offset register on the third
transition, andinto the Full (Most Significant Bit) Offset register on the fourth
transition. Thefifth transition ofthe Wirite Clock (WCLK) againwritestothe Empty
(Least Significant Bit) Offsetregister.

However, writing all offsetregistersdoesnothaveto occuratonetime. One
ortwo offsetregisters can be written andthen by bringing the Write Enable 2/
Load (WEN2/LD) pin HIGH, the FIFQ is returned to normal read/write
operation. Whenthe Write Enable 2/Load (WEN2/LD) pinis set LOW, and Write
Enable 1 (WEN1)isLOW, the nextoffset registerin sequence is written.

The contents ofthe offsetregisters canberead onthe outputlineswhenthe
Write Enable 2/Load (WEN2/LD) pinis setlowandboth Read Enables (REN1,
REN2) are set LOW. Data can be read onthe LOW-to-HIGH transition ofthe
Read Clock (RCLK).

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

D | WENT WCLK Selection
0 0 f Empty Offset (LSB)
Empty Offset (MSB)
Full Offset (LSB)
Full Offset (MSB)
0 1 f NoOperation
1 0 f Write Into FIFO
1 1 f NoOperation
NOTES: 409210108

1. For the purposes of this table, WEN2 = VIH. -
2. The same selection sequence applies to reading from the registers. REN1 and REN2
are enabled and read is performed on the LOW-to-HIGH transition of RCLK.

Figure 2. Write Offset Register
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IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

72V201 - 256 x 9-BIT 72V211 -512x 9-BIT 72V221 - 1,024 x 9-BIT
7 Z Z
Empty Offset (LSB) Reg. Empty Offset (LSB) Empty Offset (LSB) Reg.
Default Value 007H Default Value 007H Default Value 007H
8 1 1
(MSB) (MSB)
0 00
8 7 8 Z Z
Full Offset (LSB) Req. Full Offset (LSB) Full Offset (LSB) Req.
Default Value 007H Default Value 007H Default Value 007H
1 1
MSB (MSB)
0 00
72V231 - 2,049 x 9-BIT 72V241 - 4,096 x 9-BIT 72V251 -8,192 x 9-BIT
Z Ve 5
Empty Offset (LSB) Reg. Empty Offset (LSB) Empty Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
2 3 4
(MSB) (MSB) (MSB)
000 0000 00000
8 Z 8 Z 8 Z
Full Offset (LSB) Req. Full Offset (LSB) Full Offset (LSB)
Default Value 007H Default Value 007H Default Value 007H
2 8 3 8 4
(MSB) (MSB) (MSB)
000 0000 00000

4092 drw 05

Figure 3. Offset Register Location and Default Values

Powered by ICminer.com Electronic-Library Service CopyRight 2003



IDT72V201/72V211/72V221/72V231/72V241/72V251

COMMERCIAL TEMPERATURE RANGE

OUTPUTS:
FULL FLAG (FF)

The Full Flag (FF) will go LOW, inhibiting furtherwrite operation, when the
device is full. If no reads are performed after Reset (RS), the Full Flag (FF)
willgo LOW after 256 writes forthe IDT72V201, 512writesforthe IDT72V211,
1,024 writesforthe IDT72V221, 2,048 writesforthe IDT72V231, 4,096 writes
forthe IDT72V241 and 8,192 writes for the IDT72V251.

The Full Flag (FF) is synchronized with respect to the LOW-to-HIGH
transition ofthe Write Clock (WCLK).

EMPTY FLAG (EF)

The Empty Flag (EF) will go LOW, inhibiting further read operations, when
the read pointeris equal to the write pointer, indicating the device isempty.

The Empty Flag (EF) is synchronized with respect to the LOW-to-HIGH
transition of the Read Clock (RCLK).

PROGRAMMABLE ALMOST-FULL FLAG (PAF)

The Programmable Aimost-Full flag (PAF) will go LOW when the FIFO

reaches the almost-full condition. I[fno reads are performedafter Reset (RS),

the Programmable Aimost-Full flag (PAF ) will go LOW after (256-m)writesfor
the IDT72V201, (512-m) writes for the IDT72V211, (1,024-m) writes for the

TABLE 1: STATUS FLAGS

IDT72V221, (2,048-m) writes for the IDT72V231, (4,096-m) writes for the
IDT72V241and(8,192-m)writesforthe IDT72V251. The offset ‘m”isdefined
inthe Full Offsetregisters.

Ifthereis no full offset specified, the Programmable Almost-Fullflag (PAF)
willgo LOW at Full-7 words.

The Programmable Almost-Full flag (PAF) is synchronized with respect o
the LOW-to-HIGH transition of the Write Clock (WCLK).

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The Programmable Almost-Empty flag (PAE) will go LOW when the read
pointeris "n+1"locationsless thanthe write pointer. Theoffset'n" is defined
in the Empty Offset registers. If no reads are performed after Reset the
Programmable Almost-Empty flag (PAE) will go HIGH after "n+1" for the
IDT72V201/72V211/72V221/72V231/72V241/72V251.

Ifthereisno empty offset specified, the Programmable Aimost-Empty flag
(PAE) will go LOW at Empty+7 words.

The Programmable Almost-Empty flag (PAE)is synchronized with respect

tothe LOW-to-HIGH transition of the Read Clock (RCLK).

DATA OUTPUTS (Qo- Qs)
Dataoutputs for a9-bit wide data.

NUMBER OF WORDS IN FIFO
72V201 72V211 72V221 FF PAF PAE EF
0 0 0 H H L L
1ton™ 1ton™® 1tonth H H L H
(n+1)to(256-(m+1)) (n+1)to(512-(m+1)) (n+1)to(1,024-(m+1)) H H H H
(256-m)@1t0 255 (512-m)@to511 (1,024-m)P101,023 H L H H
256 512 1,024 L L H H
4092 thl 09
NUMBER OF WORDS IN FIFO
72v231 72v241 72V251 FF PAF PAE EF
0 0 0 H H L L
1tont® 1tont® 1tont® H H L H
(n+1)to(2,048-(m+1)) (n+1)to(4,096-(m+1)) (n+1)to(8,192-(m+1)) H H H H
(2,048-m)Pt0 2,047 (4,006-m)) to 4,095 (8,192-m)® t08,191 H L H H
2,048 4,096 8192 L L H H

NOTES:
1. n=Empty Offset (n = 7 default value)
2. m =Full Offset (m = 7 default value)

4092 thl 10
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IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

- RS >
RS >t 7£
< IRSS -t tRSR —————
- < S 3
A XXKX <
[ IRSS -t tRSR
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e IRSS -t tRSR —————
wenaio ) X X K XK X
- tRSF >
EF, PAE N\ N N
tRSF
FF,PAF %/ % “
tRSF . ®
E=1
G0~ NNNNNNNNNNNNNNNNNN\\WS-TTTTTIIIIIIIIIIIIIIoIIIIIIIIIIII
OE=0 4092 drw 06
NOTES:

1. Holding WEN2/LD HIGH during reset will make the pin act as a second write enable pin. Holding WEN2/.D LOW during reset will make the pin act as a load enable for the programmable

flag offset registers. o o
2. After reset, the outputs will be LOW if OE = 0 and tri-state if OF = 1.
3. The clocks (RCLK, WCLK) can be free-running during reset.

Figure 4. Reset Timing

e iCLK e
| t———— {CLKH ——]——— {CLKL ———
" 1DH
Do - 08 DKXXN ﬂ@ZXZXXXX:XX
DATA IN VALID tENH
|l -t—— tENS e

WENT AN /4 NO OPERATION N

~—1ENH

(I Appﬂfﬁf)’ 7754 NN\ NO OPERATION /4

<——— {WFF ———— |————— tWFF
P x

tskEwt (N~

RCLK 7|: AN / AN /

RENT,
REN2 / 4092 drw 07
NOTE:

1. tskewt is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change 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.

Figure 5. Write Cycle Timing
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IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

tcLK
——— {CLKH ——}——— {CLKL ———]

tENS\ tENH
REN1,

RENT W’ 74 NO OPERATION AN

| «tt————— tREF | -——————— {REF

Qo -Qs VALID DATA
toLz—= o oz
——
— N Ve
OE AN /]

— tskew1 !

WCLK / AN 72 AN yd N

WEN2 / 4092 drw 08

NOTE:
1. tskewt is the minimum time between a rising WCLK edge and a rising RCLK edge for EF to change 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 EF may not change state until the next RCLK edge.

Figure 6. Read Cycle Timing

WCLK_m
tDS‘;_.
- XK [ X o X X n X

1ENS —— "~ Do (First Valid Write)

WENT \\\\ j

1ENS T=—

WEN 4
(If AppIicabIe? //7 M

1
tFRL
ISKEW! T >

RCLK Wr\Jr\Jw
_ «tREF—;Ié

NN

[ — {p ——i] [— A

le— {OLZ

toE

oF N
NOTE: 4092 drw 09
1. When tskew1 > minimum specification, tFRL = tCLK + tSKEW1
tsKEW1 < minimum specification, tFRL = 2tCLK + tSKEW1 or tCLK + tSKEWH
The Latency Timings apply only at the Empty Boundary (EF = LOW).

Figure 7. First Data Word Latency Timing

Powered by ICminer.com Electronic-Library Service CopyRight 2003



IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

NO WRITE NO WRITE NO WRITE
1SKEW1 7o =T {SKEW1

DS T o=
a— tWFF —;é_*— IWFE la— tWFFqé
EF q(

(1)

tENS'\ /'tENH tENS
PN SRRk '_}ly///////////////////ﬁf

(1 wovleane) LLLLLLLN 2B TNINMINN RN
. N N N N S

REN2
OE LOW - ta
- ta
Qo-Qs DATA IN OUTPUT REGISTER >< DATA READ _% NEXT DATA READ

4092 drw 10

NOTE:
1. Only one of the two Write Enable inputs, WEN1 or WEN2, needs to go inactive to inhibit writes to the FIFO.

Figure 8. Full Flag Timing

WCLK J‘_\_/WM

tDS\ tDS
tENS\ /-tENH tENS tENH
wew Nk | A St TF

tENS~ | ~—tENH tENS— | otENH
WEN2 7/ \'I\ / ;{
(If Applicable) m 0
tFRL tFFL
— {SKEW1 —=] — tSKEW1{ =]

SN o N NI N S N o

-—{REF —tREF |--a—tREF
EF

REND AN

OE LOwW

l— 1A
Qo -Qs DATA IN OUTPUT REGISTER DATA READ

4092 drw 11
NOTE:

1. When tskew1 > minimum specification, tFRL maximum = CLK + tSKEW1
tsKEw! < minimum specification, tFRL maximum = 21CLK + tSKEW1 O tCLK + tSKEW1
The Latency Timings apply only at the Empty Boundary (EF = LOW).

Figure 9. Empty Flag Timing
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IDT72V201/72V211/72V221/72V231/72V241/72V251 COMMERCIAL TEMPERATURE RANGE

- {CLKH {CLKL =1
@) _
WCLK
{ENS {ENH
WENT \\t\:\\ //;//
{ENS 1 [ {ENH
WEN2 N
(If Applicable) // /7 ‘\\\
— {PAF
_ - , m
PAE Full - (m + 1) words in FIFO Full - m words in FIFO @

tSKEWZ(:a"_ tPAF

RCLK

RENH1,
REN2 4092 drw 12

NOTES:

1. m = PAF offset.

2. 256 - m words in FIFO for IDT72V201, 512 - m words for IDT72V211, 1,024 - m words for IDT72V221, 2,048 - m words for IDT72V231, 4,096 - m words for IDT72V241, 8,192-m
words for IDT72V251. o

3. tskEw2 is the minimum time between a rising RCLK edge and a rising WCLK edge for PAF to change during that clock cycle. If the time between the rising edge of RCLK and
the rising edge of WCLK is less than tskewz, then PAF may not change state until the next WCLK rising edge.

4. If a write is performed on this rising edge of the write clock, there will be Full - (m-1) words in the FIFO when PAF goes LOW.

Figure 10. Programmable Full Flag Timing

{CLKH 1CLKL =

WCLK W\_/—

1ENS 1ENH

N NNN\K | A7

tENS':\ ‘/‘ tENH

(If Appli\clzvaill\lez) / / /7 4 3\\\

n words in FIFO () n + 1 words in FIFO

tskew2 @)

tPAE

RCLK

1ENS \

/'tENH
RENT, NN
REN2
NOTES:

; |// 4092 drw 13
1. n=PAE offset.

2. tskewz is the minimum time between a rising WCLK edge and a rising RCLK edge for PAE to change during that clock cycle. If the time between the rising edge of WCLK
and the rising edge of RCLK is less than tskewz, then PAE may not change state until the next RCLK rising edge.
3. If a read is performed on this rising edge of the read clock, there will be Empty + (n-1) words in the FIFO when PAE goes LOW.

Figure 11. Programmable Empty Flag Timing
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IDT72V201/72V211/72V221/72V231/72V241/72V251

COMMERCIAL TEMPERATURE RANGE

{CLK =

1CLKL—91

WCLK
tENS\ rtENH
© NN 7N
iENS \
_ Q)
WENT \\\<
tDS\ /‘tDH
Do - D7
PAE OFFSET PAE OFFSET PAF OFFSET PAF OFFSET 4092 drw 14
(LSB) (MSB) (LSB) (MSB)
Figure 12. Write Offset Registers Timing
-——— {C| K ——
[4—1{C| KH »]=a—{CLKL -»
ROLK 7mum
tENS\ r tENH
PRAINPEN|
D NP7
tENS‘\
RENT, O
REN2 \\\\
—— tA&
EMPTY OFFSET EMPTY OFFSET FULL OFFSET
Qo-Qr DATA IN OUTPUT REGISTER (LSB) >< (MSB) >< (LSB) >< |

FULL OFFSET
(MSB) /

4092 drw 15

Figure 13. Read Offset Registers Timing
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IDT72V201/72V211/72V221/72V231/72V241/72V251

COMMERCIAL TEMPERATURE RANGE

OPERATING CONFIGURATIONS
SINGLE DEVICE CONFIGURATION
Asingle IDT72V201/72V211/72V221/72V281/72V241/72V251 may be

usedwhen the application requirements are for 256/512/1,024/2,048/4,096/

8,192wordsor less. Whenthese FIFOsareina Single Device Configuration,

the Read Enable 2(REN2) control input can be grounded (see Figure 14). In
thisconfiguration, the Write Enable 2/Load (WEN2/LD) pinis set LOW at Reset
so that the pin operates as a control to load and read the programmable flag
offsets.

l RESET (RS)

WRITE CLOCK (WCLK) ~ READ CLOCK (RCLK)
WRITE ENABLE 1 (WENT) DT ~ READ ENABLE 1 (RENT)
WRITE ENABLE 2/LOAD (WEN2ID) ;igg?] ~ OUTPUT ENABLE (OF)
DATA IN (Do - Ds) 72V221 DATA OUT (Qo - Qs)
—"1  72v231 — -
FULL FLAG (FF) Voot EMPTY FLAG (EF)
) PROGRAMMABLE ALMOST-FULL (PAF) 72V251 PROGRAMMABLE ALMOST-EMPTY ( BAE) -
READ ENABLE 2 (REN2) 4092 drw 16

Figure 14. Block Diagram of Single 256 x 9, 512 x 9, 1,024 x 9, 2,048 x 9, 4,096 x 9, 8,192 x 9 Synchronous FIFO

WIDTH EXPANSION CONFIGURATION

Wordwidth may be increased simply by connecting the correspondinginput
controls signalsof multiple devices. Acompositeflagshouldbe createdforeach
ofthe end-point statusflags (EF and FF). The partial statusflags (AE and AF)
can be detected fromany one device. Figure 15demonstratesa 18-bit word
width by usingtwo IDT72V201/72V211/72V221/72V231/72V241/72V251s.

Any word width can be attained by adding additional IDT72V201/72v211/
72V221/72V231/72V241/72V251s.

When these devices are in a Width Expansion Configuration, the Read
Enable 2 (REN2) control input can be grounded (see Figure 15). In this
configuration, the Write Enable 2/Load (WEN2/LD) pinis setLOW at Reset so
thatthe pinoperatesasacontroltoloadand readthe programmable flag offsets.

RESET (RS) RESET (RS)
DATA IN (D) 18 | 49 ;9
7 7 > B ™ _ _ _ | READCLOCK (RCLK)
WRITE CLOCK (WCLK) D — - —
—— - = — - > READ ENABLE (REN)
WRITE ENABLE1 (WENT) - T --- - —
WRITE ENABLE2/LOAD (WEN2ID) | T - 5 e T ENABLE(SR).
( ) ol o7 IDT PROGRAMMABLE (PAE) _
FULL FLAG (FR) #1 | “ovord or — -
- T L3S 7oves1 | EMPTY FLAG (EF) #1
P FULL FLAG (FF) #2 V231 g = 72vesT EMPTY FLAG (EF) #2 ':)—»
_ 72V241 72V241 -
- PROGRAMMABLE (PAF) 72V251 /9 72V251 /9 DATAOUT(Q /18
7 /7

i

READ ENABLE 2 (REN2)

i

READ ENABLE 2 (REN2)

4092 drw 17

Figure 15. Block Diagram of 256 x 18, 512 x 18, 1,024 x 18, 2,048 x 18, 4,096 x 18, 8,192 x 18 Synchronous FIFO
Used in a Width Expansion Configuration
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DEPTHEXPANSION

The IDT72V201/72V211/72V221/72V231/72V241/72V251 can be
adaptedtoapplicationswhenthe requirementsare forgreaterthan 256/512/
1,024/2,048/4,096/8,192words. The existence oftwoenable pinsontheread
and write portallow depth expansion. The Write Enable 2/Load pinisusedas
a secondwrite enable in a depth expansion configuration thus the program-
mableflags are setto the defaultvalues. Depth expansion ispossible by using
one enableinputforsystemcontrol while the other enable inputis controlled by
expansion logicto directthe flow ofdata. Atypical application wouldhave the

ORDERING INFORMATION

expansion logic altemate data access fromonedevice tothe nextin asequential
manner. These FIFOsoperate inthe Depth Expansion configuration when the
following conditions are met:
1. The WEN2/ LD pin is held HIGH during Reset so that this pin

operates a second Write Enable.
2. External logic is used to control the flow of data.

Please see the Application Note" DEPTH EXPANSION OF IDT'S SYN-
CHRONOUS FIFOs USING THE RING COUNTER APPROACH' for details
ofthis configuration.

IDT __ XXXXX X XX X X
Device Type  Power Speed  Package Process/
Temperature
Range
I—| BLANK Commercial (0°C to +70°C)
| J Plastic Leaded Chip Carrier (PLCC, J32-1)
| PF Plastic Thin Quad Flatpack (TQFP, PR32-1)
| 10 .
15 Commercial Only Clock Cycle Time (tCLK)
| 20 Speed in Nanoseconds
I L Low Power
72V201 256 x 9— 3.3 Volt SyncFIFO
72V211 512 x 9— 3.3 Volt SyncFIFO
72V221 1,024 x 9—3.3 Volt SyncFIFO
72V231 2,048 x 9—3.3 Volt SyncFIFO
72V241 4,096 x 9—3.3 Volt SyncFIFO
72V251 8,192 x 9—3.3 Volt SyncFIFO 2062 drw 18
NOTE:
1. Industrial temperature range is available by special order.
CORPORATEHEADQUARTERS for SALES: for TECH SUPPORT:
: : 2975 Stender Way 800-345-7015 or 408-727-6116 (408) 953-2523
i ¢. SantaClara, CA 95054 fax: 408-492-8674 FIFOhelp @idt.com

www.idt.com

PF Pkg: www.idt.com/docs/PSC4052. pdf
J Pkg: www.idt.com/docs/PSC4013.paf

The SyncFIFO is a trademark and the IDT logo is a registered trademark of Integrated Device Technology, Inc.
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PACKAGE DIAGRAM OUTLINES

PLCC (Continued)

ows § [

§ | JEDEC VARIATION "
5 A ¢
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NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
DATUNS AND TO BE DETERMINED AT DATUM PLANE [—H-]
OIMENSIONS D1 AND E1 ARE TO BE DETERMINED AT DATUM PLANE [—H]
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
MOLD PROTRUSION IS .010 PER SIDE. D1 AND E1 ARE BODY SIZE DIMENSIONS
INCLUDING MOLD MISMATCH

DIMENSIONS D2 AND E2 ARE TO BE DETERMINED AT SEATING PLANE
CONTACT POINT

OETAL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED

LEAD WIDTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION IS .007 TOTAL MAXIMUM PER LEAD

EXACT SHAPE OF EACH CORNER IS OPTIONAL

B B B B BB -
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SOCKET APPLICATIONS

10 ALL DIMENSIONS ARE IN INCHES
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PACKAGE DIAGRAM OUTLINES

TQFP (Continued)
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NOTES:

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI Y14.5M-1982
TOP PACKAGE MAY BE SMALLER THAN BOTTOM PACKAGE BY .15 mm
DATUMS AND TO BE DETERMINED AT DATUM PLANE [=H-)
DIMENSIONS D AND E ARE TO BE DETERMINED AT SEATING PLANE
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION, ALLOWABLE
MOLD PROTRUSION 1S .25 mm PER SIDE. D1 AND E1 ARE MAXIMUM BODY
SIZE DIMENSIONS INCLUDING MOLD MISMATCH

DETAILS OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED

B b PBEPBP-

DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
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& EXACT SHAPE OF EACH CORNER IS OPTIONAL
A
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n THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS-026,
VARIATION BBA
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