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FEATURES:

512 x 18-bit and 1024 x 18-bit memory array structures

20ns read / write cycle time

Easily expandable in depth and width

Read and write clocks can be asynchronous or

coincident

Dual-port zero fall-through time architecture

Programmable almost-empty and almost-full flags

Empty and Full flags signal FIFO status

Half-Full flag capability in a single device configuration

Output enable puts output data bus in high impedance

First davice controls all flag logic in depth expansion

Produced with advanced submicron CEMOS™

technology

+ Available in a 68-lead pin grid array (PGA), and plastic
leaded chip carrier (PLCC)

« Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT72215A and 1DT72225A are very high speed, low-
powaerfirst-in, first-out (FIFO) memories withclocked read and
write controls. The IDT72215A has a 512 x 18-bit memory
array, while the IDT72225A has a 1024 x 18-bit memory array,
These FIFOs are applicable for a wide variety of data buffering
needs, such as optical disk controllers, local area networks
(LANS), and interprocessor communication.

Both FIFOs have 18-bit input and output ports. The input
port is controlled by a free-running clock (WCLK), and a data
input enable pin (WEN). Data is read into the synchonous
FIFO on every clock when WEN is asserted. The output port
is 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 orthe two clocks can run asynchronous
of one another for dual clock operation. An output enable pin
(OE) is provided on the read port for three-state control of the
output.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

DESCRIPTION (Continued):

The synchronous FIFOs have two fixed flags, Empty (EF)
and Fult (FF), and two programmable flags, Almost-Empty
(PAE) and Almost-Full (PAF). The ofiset loading of the
programmable flags is controlled by a simple state machine,
and is initiated by asserting the load pin (LD). A Half-Full flag
(HF) is available when the FIFO is used in a single device
configuration.

The IDT72215A and IDT72225A are depth expandable,

using a daisy-chain technique. The X1 and XO pins are used
to expand the FIFOs. To permit programmable flags in depth
expansion, the first device indicated by setting FL to low,
controls the flags. -

The IDT72215A/72225A s 1abncated using IDTs high
speed submicron CEMOS technology. M|I|tarygradeproduct
is manufactured in compliance with the latest revision of
MIL-STD-883, Class B.

]
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PIN CONFIGURATIONS
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) T-46-35 -
IDT72215A, IDT72225A CMOS PARALLEL - - I
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES.
PIN CONFIGURATIONS (Continued)
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IDT72215A, 1DT72225A CMOS PARALLEL ’ T—46—35
SyncFIFO™ (CLOCKED FIFQ) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS
Symbol Name Vo Description
Do- D47 Data Inputs | | Data inputs for a 18-bit bus.
RS Resst i | When BSis set low, internal read and write pointers are set to the first location 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 I | Data is written into the FIFO on a LOW-to-HIGH transition of WGLK when Write Enable
WEN is asserted (LOW).

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

RCLK Read Clock | | Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when Read Enable
REN is asserted (LOW).

REN Read Enable I | When BEN is LOW, data Is read from the FIFO on avery LOW-to-HIGH transition of
RCLK. When RENis high, the output register holds the previous data.. Data will not be
read from the FIFQ if the EF is LOW.

OE Output Enable | | When OEis LOW, the data output bus is active. If OE is HIGH, the output data bus will
be in a high impedance state. )

) Load I | When LD is LOW, data on the inputs Dg-D,5 is written to the offset and depth registers

on the LOW-io-HIGH transition of the WCLK, when WEN is LOW. When LD is LOW,
data on the outputs Qg-Q5 is read from the offset and depth registers on the LOW-to-
HIGH transition of the RCLK, when REN is LOW. )

First Load I { In the single device or width expansion configuration, FL is grounded. In the depth

expansion configuration, FL is grounded on the first device (first load device) and set to
high for all other devices in the daisy chaln.

WXi Write Expansion |1 In the single device or width expansion configuration, WXTis grounded. In the depth
Input axpansion configuration, WXIis connected to WXO (Write Expansion Out) of the
previous device.
RXI Read Expansion i | In the single device or width expansion configuration, RXTls grounded. In the depth
Input expansion configuration, RXT is connected to RXO (Read Expansion Out) of the previous
devics.
EF Empty Flag O | When EFis LOW, the FIFO Is smpty and further data reads from the output are
inhibited. When EF is HIGH, the FIFO is not empty. EFis synchronized to RCLK.
PAE Programmable O | When PAE is LOW, the FIFQ is almost empty based on tha offset programimed Into the
- Almost-Empty Flag FIFO. The detault ofiset at reset is 1/8 full. )
o3 PAF Programmable O | When PAF is LOW, the FIFQ is almost full based on the offset programmed Into the
Almost-Full Flag FIFO. The default offset at reset is 7/8 full.
1 FF Full Flag O | When FFis LOW, the FIFO is full and further data writes into the input are inhibited.
3 When FF is HIGH, the FIFQ is not full. FFis synchronized to WCLK.
} WXO/HF Write Expansion O | In the single device or width expansion canfiguration, the device is more than half fufl
Out/Half-Full Flag when AF is LOW. In the depth expansion configuration, a pulse is sent from WXO'to
; WX of the next device when the last location in the FIFO is written.
x RXO Read Expansion O | in the depth expansion configuration, a pulse is sent from RXO to RXI of the next device
4 Out when the last location in the FIFQ is read. )
£ Q- Q7 Data Outputs O | Data outputs for a 18-bit bus.
2 E Vee Power Eight +5 volt power supply pins.
- GND Ground Eight 0 volt ground pins.
e 27196101
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INTEGRATED DEVICE 36E D BN 4825771 000L382 T EMIDT
IDT72215A, 1DT72225A CMOS PARALLEL T-46—35 i
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS®" CAPACITANCE (Ta=+25°C,f=1.0MHz) -
Symbol Rating Com’l, Mil. Unit Symbol ParametertV Condltion Max. | Unit
VTERM | Terminal Voltage -0.510+47.0| -0.5t0 +7.0| V o Input Capacitance VIN = OV 10 pF
:;ng:j SSDQCt Cout!'? | Output Capacitance |  Vout = OV 10 pF
; N NOTES: 27191103
TA ?peralmg Oto+70 | -55t0+125| °C 1. With output deselectsd. (OE = high)
emperature 2. Characterized values, not currently tested.
TBIAS Temperature -55t0+125] -65t0 +135| °C
Under Bias
TsTG Storage ~5510+125| -6510 +155| °C RECOMMENDED DC
Tomporature OPERATING CONDITIONS
lout DC Qutput 50 50 mA Symbol Parameter Min. | Typ. | Max. | Unit
Current VocM | Military Supply 45 | 50| 55| v
NOTE: 2719 bl 02 Voltage
1. Stresses greater than those listedunder ABSOLUTE MAXIMUMRATINGS .
may cause parmanent damage to the device. This is a stress rating only Vece Commaercial Supply 4.5 5.0 55 v
and functional operation of the device at these or any other conditions Voltage
above those indicatedin the operational sections of this spacification is not
implied. Exposure to absolute maximum rating conditions for extended GND Supply Voltage 0 0 0 v
periods may affect reliabilty. VIH Input High Votage 2.0 _ — v
Commercial )
ViH Input High Votage 22| — | =] v
' Military ]
viLth Input Low Voltage — I —]os ]| vV
Com'l. and Mil.
NOTE: 27106l 04
1. 1.5V undershoots are allowed for 10ns once per cycle.
DC ELECTRICAL CHARACTERISTICS
{Commercial: Vcc = 5.0V £ 10%, Ta = 0°C to +70°C; Military: VcC = 5.0V + 10%, TA = -55°C + 125°C)
IDT72215A IDT72215A
IDT72225A IDT72225A
Commaerclal Military
telk = 20, 25, 50 ns tcLK = 25, 30, 50 ns
Symbol Parameter Min, | Typ. | Max. | Min. | Typ. | Max. Units
I Input Leakage Current {any input) -1 - 1 ~-10 — 10 pA
lot@ Output Leakage Current -10 — 10 -10 — 10 pA
Vou Output Logic "1" Voltage, by = -2 mA 24 — — 24 — —_ v
Vou Output Logic "0" Voltage, b = 8 mA — — 0.4 — — 0.4 v
lecy @ Active Power Supply Current — — 250 — —_ 300 mA
lccz @ Average Standby Current (All Input = Vg — 0.2V, —_ —_ 60 — - 75 mA
except RCLK and WCLK which are free-running) ’
NOTES: 20170105
1. Measurements with 0.4 S VIN S Vour.
2. OE 2 Vv, 0.4 s Vourt s Vce.
3. Tested at f = 20 MHz.
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INTEGRATED DEVICE 3£ D WM 4425771 000L343 L EMIDT
IDT72215A, 1DT72225A CMOS PARALLEL T-46-35
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Commercial: VcC = 5.0V £ 10%, TA = 0°C to +70°C; Military: VcC = 5.0V + 10%, TA = -65°C + 125°C)

Com'l. Com'l. & MIl. MIlL Com'l, & Mil.
IDT72215L20 IDT72215L25 1DT72215L30 IDT72215L50
{DT72225L20 | IDT72225L25 | IDT72225L30 | IDT72225L50
Symbol Parameter Miin. | Max. | Mlin. | Max. | Mlin. | Max. | Mlin. | Max. | Unit
fs Clock Cycle Frequency — 50 — 40 -_— 33 —_ 20 MHz
tA Data Access Time 2 14 3 15 3 18 3 25 ns
fcK Clock Cycle Time 20 _ 25 —_— 30 —_ 50 -_— ns
ICLKH Clock High Time 8 — 10 —_ 12 — 20 -_ ns
fCLKL Clock Low Time 9 — 10 - 12 — 20 - ns
tos Data Set-up Time 5 — 6 — 7 - 10 _— ns
tOH Data Hold Time 1 —_ 1 - 1 — 2 — ns
tENS Enable Set-up Time 5 — 6 — 7 — 10 — ns
ENH Enable Hold Time 1 — 1 — 1 —_ 2 —_ ns
RS Reset Pulse Width (1) 20 — 25 — 30 — 50 — ns
tRSS Reset Set-up Time (2 12 — 15 — 18 — | 80 —_ ns
tRSF Reset to Flag and Output Time —_ 20 — 25 —_ 30 — 50 ns
toLz Output Enable to Qutput in Low Z 0 —_ 0 — 0 — 0 — ns
o1 Qutput Enable to Qutput Valid — 9 —_ 12 —_ 15 — | 20 ns
1OHZ Output Enable to Output in High Z () 1 9 1 12 1 15 1 20 ns
tWFF Write Clock to Full Flag — 14 —_ 18 — 18 —_ 30 ns
tREF Read Clock to Empty Flag — 12 — 15 — 18 = 30 ns
IPAF gllock to Programmable Almost-Full — 20 — 22 —_ 24 —_ 35 ns
ag .
PAE Clock to Programmable Almost- — 20 —_— 22 —_— 24 — 35 ns
Empty Flag
tHF Clock to Half-Full Flag — 20 _ 22 — 24 — 35 ns
X0 Clock to Expansion Out — 12 — 15 — 18 —_— 30 ns
X1 Expansion In Puise Width 8 — 10 — 12 —_— 20 —_ ns
Expansion in Set-Up Time 8 — 10 —_ 12 — 20 — ns
xis .
. SKEW1 Skew time between Read Clock & 14 —_ 16 — 18 — 20 - ns
; Write Clock for Full Flag
ISKEW2 Skew time between Read Clock & 14 —_ 16 ~— i8 —_ 20 —_ ns
Write Clock for Empty Flag
NOTES: i 2719.1H108

1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested.

" sy
AC TEST CONDITIONS 11K
Input Pulse Levels GND to 3.0V D.UT
Input Rise/Fall Times 3ns -
Input Timing Reference Levels 1.5V 680Q 30pF*
Output Reference Levels 1.5V
Qutput Load See Figure 1 = 2719 drw 35
271915107 or equivalent circuit

Figure 1. Output Load
*Includes jig and scope capacitances.
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INPUTS:

DATA IN (Do - D17)
Data inputs for 18-bit wide data.

CONTROLS:

RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
takento alow state. During reset, both internal read and write
pointers are set to the first location. A reset is required after
power up before a write operation can take place. The Full
Flag (FF), Half-Full Flag (HF), and Programmable Almost-Full
Flag (PAF)willbe resetto high after tRsr. The Emply Flag (EF)
and Programmable Almost-Empty Flag (PAE) will be reset to
low after trsF.

WRITE CLOCK (WCLK)

A write cycle is initiated on the low-to-high transition of the
write clock (WCLK). Data set-up and hold times must be met
with respect o the low-to-high transition of the write clock
(WCLK).

The write and read clocks can be asynchronous or
coincident.

WRITE ENABLE (WEN)

When Write Enable (WEN) is low, data can be loaded into
the input register and RAM array on the low-to-high transition
of every write clock (WCLK). Data is stored in the RAM array
sequentially and independently of any on-going read opera-
tion.

When Write Enable (WEN) is high, the input register holds
the previous data and no new data is loaded into the FIFO.

To prevent data overflow, the Full Flag (FF) will go low,
inhibiting further write operations. Upon the completion of a
valid read cycle, the Full Flag (FF) will go high after twrr
allowing awrite to begin. Write Enable (WEN)isignoredwhen
the FIFQ is full.

READ CLOCK (RCLK)

Data can be read on the outputs on the 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 Enable (REN ) is low, data is loaded into the
RAM array to the output register on the low-to-high transition
of the read clock {(RCLK).

When Read Enable (REN) is high, the output register holds
the previous data and no new data is loaded into the register.

When all the data has been read from the FIFO, the Empty
Flag (EF) will go low, inhibiting further read operations. Once
a write is performed, the Empty Flag (EF) will go high after
Irer and a read can begin. Read Enable (REN) is ignored
when the FIFO is empty.

INTEGRATED DEVICE 30E D NN y@82577) 000L3&84 3 MAIDT
T-46-35
IDT722154, IDT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
SIGNAL DESCRIPTIONS: OUTPUT ENABLE (OE)

When Output Enable (OE) is enabled (low), the parallel
output buffers receive data from the output register. When
QOutput Enable (OE) is disabled (high), the Q output data bus
is in a high impedance state.

LOAD (LD)

The IDT72215A and IDT72225A devices contain two 16-
bit offset registers and a 6-bit depth register which can be
loaded with data on the inputs, or read on the outputs. When
the Load (LD) pin is set low and WEN s set low, data on the
inputs DO-D15 is written into the Empty offset register onthe
first low-to-hightransition of the write clock (WCLK). Whenthe
Load (LD) pin and Write Enable (WEN) are held low then data
is written into the Full offset register onthe second low-to-high
transition of the write clock (WCLK) and into the Depthregister
on the third transition. The fourth transition of the write clock
{WCLK) again writes to the Empty offset register.

However, writing all offset registers does not have to occur
atonetime. One ortwo offsetregisters canbe writtenandthen
by bringing the Load (LD) pin high, the FIFO'is retumed to
normal read/write operation. When the Load (LD) pin is set
low, and Write Enable (WEN) is low, the next offset register in
sequence is written.

When the Load pin is low and Write Enable is high, the
offset register counter increments without writing into the
offset registers.

The contents of the offset registers can be read on the
output lines when the Load (LD) pin is set low and REN is set
low. Data canbe read on the low-to-high transition of the read
clock (RCLK) when REN is enabled (low).

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

0| WeR | wek'™| seLecmion

WRITING TO OFFSET REGISTERS:

EMPTY OFFSET

FULL OFFSET

DEPTH REGISTER

INCREMENTING OFFSET REGISTER
COUNTER BUT NOT WRITING:

EMPTY OFFSET D

FULL OFFSET
DEPTH REGISTER

WRITE INTO FIFO

AL L

1 1 NO OPERATION

NOTE: 2719w ok
1. The same selection sequence applies 1o reading from the registers, REN
is enabled and read is performed on the low-to-high transition of RCLK.

Figure 2, Write Offset Reglster




INTEGRATED DEVICE

IDT72215A, IDT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO) 5§12 x 18-8BIT & 1024 x 18-BiT

38 D M 4825771 000L385 5 EMIDT

FIRST LOAD (FL)

First Load (FL) is grounded to indicate operation in the
Single Device or Widlh Expansion_mode. In the Depth
Expansion configuration, First Load (FL) is grounded to indi-
cate it is the first device loaded and is set to high for all other
devices inthe daisy chain. (See Operating Configurations for
further details.)

WRITE EXPANSION INPUT (WXI) o

This is a dual purpose pin. Write Expansion In (WXI) is
grounded to indicate operation in the Single Device or Width
Expansion mode. Write Expansion In (WXI} is connected to
Write Expansion Out (WXO) of the previous device in the
Depth Expansion or Daisy Chain mode.

READ EXPANSION INPUT (RXI)

This is a dual purpose pin. Read Expansion In (RXi) is
grounded to indicate operation in the Single Device or Width
Expansion mode. Read Expansion In (RXI) is connected to
Read Expansion Out (RXO) of the previous device in the
Depth Expansion or Daisy Chain mode.

OUTPUTS:

FULL FLAG (FF)

The Full Flag (FF) will go low, inhibiting further write
operation, indicating that the device is full. If no reads are
performed after Reset (RS), the Full Flag (FF) will go low after
512 writes for the IDT72215SA and 1024 writes for the
IDT72225A.

The Full Flag (FF) is updated on the low-to-high transition
of the write clock (WCLK).

EMPTY FLAG (EF)

The Empty Flag (EF) will go low, inhibiting further read
operations, when the read pointer is equal to the write pointer,
indicating the device is empty.

The Empty Flag (EF) is updated on the low-to-high transi-
tion the read clock (RCLK).

T-46-35
MILITARY AND COMMERCIAL TEMPERATURE RANGES
17 15 0
EMPTY OFFSET REGISTER

DEFAULT VALUE 003FH (72215): 007FH (72225)

17 15 0

FULL OFFSET REGISTER

DEFAULT VALUE 003FH (72215): 007FH (72225)

17 6 5 . 0

DEPTH REGISTER

DEFAULT VALUE 0

NOTE: 2719 6w 24
1. Any bits of the offsetregister not being programmed should be set to zero.

Figure 3. Offsat Reglster Location and Defauit Values

IDT72215A IDT72225A
Total Depth In Data Loaded Total Depth In
Data Loaded In Expansion In Depth Expansion
Depth Regiser Configuration Register Conflguration
Oor1 512 Oor1 1024
2 1024 2 2048
3 1538 3 3072
4 2048 4 4096
5 2560 5 5120
[} 3072 6 6144
32 16384 32 32768

Flgure 4. Depth Reglster Programming

6.13




b

124

e
%1
i~
.
a3

D WM 4825771 000bL38L 7 MMIDT

D e 2 It MLLMRILE P n

INTEGRATED DEVICE 38
IDT72215A, IDT72225A CMOS PARALLEL T_46—35
SyncFIFO™ (CLOCKED FIFO) §12 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
TABLE | — STATUS FLAGS
Number of Words In FIFO
72215A 72225A FF PAF HF PAE EF
0 0 H H H L L
1to niM 110 n(M H H H L - H
(n+1) to 257 (n+1) to 513 H H H H H
258 to (512-(m+1)) 514 to (1024-(m+1)) H H L H H
(512-m) 10 511 {1024-m) 1@ to0 1023 H L L H H
512 1024 L L L H H
NOTES: 217bi08

1. n = Empty Offsat (Delault Values : 72215A n = 63 : 72225A n = 127)
2. m = Full Offset (Default Values : 72215A m = 63 : 72225A m = 127)

PROGRAMMABLE ALMOST-FULL FLAQLFTA—F)

The Programmable Almost-Full Flag (PAF) will go low
when FIFO reaches the Almost-Full condition. If no reads are
performed after Reset (RS), the Programmable Almost Full
Flag (PA) will go low after (512-m) writes for the IDT72215A
and (1024-m) writes for the IDT72225A. The offset “m” is
defined in the FULL offset register.

If there is no Full offset specified, the Programmable
Almost-Full Flag (PAF) will be low when the device is 7/8 full
to completely full.

The Programmable Almost-Full Fiag (PAF) is asserted low
on the low-to-high transition of the write clock (WCLK). PAF
is reset to high on the low-to-high transition of the read clock
(RCLK). Thus the PAF is asychronous.

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The Programmable Almost-Emply Flag (PAE) will go low
when the read pointer is “n+1" locations less than the write
pointer. The offset“n” is defined inthe EMPTY offset register.

if there is no Empty offset specified, the Programmable
Almost Empty Flag (PAE) will be low when the device is
completely empty to 1/8 full. .

The Programmable Almost-Empty Flag (PAE) is asserted
low on the low-to-high transition of the read clock (RCLK).
PAE is reset to high on the low-to-high transition of the write
clock (WCLK). Thus the PAF is asychronous.

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

This is a dual-purpose output. In the Single Device and
Width Expansion mode, when Write Expansion In (WXI) is
grounded, this output acts as an indication of a half-full
memory.

After half of the memory s filled, and at the low-to-high
transition of the next write cycle, the Half-Full Flag goes low
and will remain set until 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 asychronous.

In the Depth Expansion or Daisy Chain mode, Write
Expansion In (WXI) Is connected to Write Expansion Out
(WXO) of the previous device. This output acts as a signalto
the next device in the Daisy Chain by providing a pulse when
the previous device write to the last location of memory.

READ EXPANSION OUT (RXO)

inthe Depth Expansionor Daisy Chain configuration, Read
Expansion In (RXI) is connected to Read Expansion Out
(RXO) of the previous device. This output acts as a signalto
the next device in the Daisy Chain by providing a pulse when
the previous device reads from the last location of memory.

DATA OUTPUTS (Qo-Q17)
Qo-Qu17 are data outputs for 18-bit wide data.
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IDT72215A, IDT72225A CMOS PARALLEL T"46—35 -
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

e P —

RS A

< 7

te————tpss
REN WEN [D

LILENNAAN AN

R R

e tpgp ———

Coe-o
Flgure 5. Reset Tlmlng‘z)
NOTE: .
1. After reset, the outputs will be low if OE = 0 and tri-state i OF = 1.
2. The dlocks (RCLK, WCLK) can be free-running during reset.
6.13 10
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INTEGRATED DEVICE 38E D WM 482577) 000L3&8 0O EMIDT

IDT72215A, IDT72225A CMOS PARALLEL T_46—35,
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
[-——— ‘CLK
o toiku toikL =
WCLK 7
tos —toH
VAVAVAVAVAVAVAVAVAVAVAVA, NWAYLY,
Do - Dr7 :>‘u&snu&du&&sﬁh&sn&” “‘k
DATA IN VALID
et — tENS [ B tenH
\ ' AN
WER N /4 _
NO OPERATION
- gy ] }4— twrr

RCLK

Figure 6. Write Cycle Timing

NOTE:
1. tskew1 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 tskews, then FF may not change state until the next WCLK edge.
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INTEGRATED DEVICE J4E D WM 4425771 000L349 2 EMIDT

IDT72215A, IDT72225A CMOS PARALLEL T_46—35
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

g— tow -
l— teikH — P — towk, — P
RCLK 74 S'Q 7
Yens teny
NO OPERATION
RN\ | /4 HRNNN
¢ tper ket — tper
EF S
-« 1, ~
Qo -7 E/ VALID DATA
t
oz torg ——P
tog —P»
OE
— tekew"
WCLK

L N

Figure 7. Read Cycle Timlng

NOTE:
1. IskEwz is the minimum lime between a risin,
the rising edge of WCLK and the faliing e

g WCLK edge and a falling RCLK edge for EF to change during the current clock cycle. If the time betwaen
dge of RCLK is less than 1skewe, then EF may not change state until the next RCLK edge.

g Ty g,

EACTTA At W
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INTEGRATED DEVICE 38E D EE 4825771 000390 9 EAIDT

T-46-35
IDT72215A, IDT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFQ) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANG%S
vk TN A N S S S
tos ~
Do - D17 Do (frst valid wrileX Dy X D2 )( D3 N D
tens
WEN \ N
(1)
tskews— % 0 —
RCLK 4_\_74—_\_/_
tReF
EF

N

Flgure 8. First Data Word Latency after Reset with Simultaneous Read and - Wilite

NOTE:
1. When tskewz 2 minimum specification, tFAL {(maximum) = 1.5 * lcLK + ISKew2. SKEW2 < minimum specification, tFRL {maximum}) = 2.5 * tCLK +.tSKEW2.
The Latency Timing apply only at the Empty Boundary (EF = LOW).
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INTEGRATED DEVICE 34E D W& 4425771 000L39) O EMIDT
IDT72215A, IDT72225A CMOS PARALLEL T—46—35
SyncFIFO™ (CLOCKED FIFO) 512 x 18-8IT & 1024 x 18-BIT MILTARY AND COMMERCIAL TEMP_ERATURE RANGES
NO WRITE NO WRITE . :
we m[_\_//w[_p/
- 1 (1) tDS\ <t——> (1) tps
SKews SKEWI ! "DATAWRIT
Do- 017 XXX DATA WRITE '
twrr twrr twrr

R

« o

Pl 8 Ee e T L

CH T SN T ORI e

g Al Ak L

WEN N\
RCLK L

[ tenn [ tenu
tens tens
REN
OE Low
r— ) ——P — ) — .
Q-Qiz DATA IN OUTPUT REGISTER DATA READ NEXT DATA READ "é%
Figure 9. Full Flag Timing
NOTE:

1. tsKEW!1 is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change during the current clock oycle. If the time between
the rising edge of RCLK and the rising edge of WCLK is less than tskews, then FE may not change state until the next WCLK edge.

6.13 14
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INTEGRATED DEVICE 38E D WM 4825771 000L392 2 EIDT
1DT72215A, IDT72225A CMOS PARALLEL T-46-35
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

WCLK % m
t o0s \ t Ds \

Do - D17 DATA WRITE 1 pATA WRITE X X XXX

tens \ ([ tenm tens \ [ tenn

tskEw? [——————— 1y skew2

RCLK

tRer

OE LOW

g — 1y
Qo - Qn7 DATA IN QUTPUT REGISTER DATA READ

Figure 10. Emply Flag Timing

NOTE:

1. When tskewa 2 minimum specification, tFAL (maximum) = 1.5 * lcLK + ISKEw2. 1SKEW2 < minimum specification, tFRL (maximum) =2.5* tcLlK + tskewz.
The Latency Timing apply only at the Empty Boundary (EF = LOW).

6.13 15
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INTEGRATED DEVICE 38E D WM 4825771 000L393 4 MEIDT
T-46-35
IDT72215A, IDT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFQ) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
T —— -
CLKH o 1 ICLKL
WLk —Z%m
{ENS \ r- tENH
LD \k\\ .
{ENS N\
WEN K
DS - 1DH
N ] DEPTH REGISTER
o KOO
PAE OFFSET PAF OFFSET Do-Ds

Figure 11. Write Programmable Reglstors

——  tCLK —— ]

TCLKH [ o 1 tCLKL
ROLK J%w

ENS \ /— ENH
m K ;l%
ENS \.\
REN NN

e DEPTH REGISTER

@5 SO K unknown PAE OFFSET »( PAFOFFSET ] XX

Figure 12. Read Programmable Registers
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INTEGRATED DEVICE 36E D WM 4425771 000bL394 L EAIDT

T-46-35
IDT72215A, 1DT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
{CLKH {CLKL .
WCLK m
{ENS \ /— ENH
WEN &‘I;M
r—— {PAE
PAE n + 1 words n words in FIFO
in FIFO
PAE
RCLK

. =

Figure 13. Programmable Almost Empty Flag Timing

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

fCLKH tCLKL

WCLK m

ENS ENH
\ /-

512 — m words
in FIFO(2)

PAF 511 - m words

in FIFO(3)

RCLK
REN AN

Figure 14, Programmabte Almost-Full Flag Timing

NOTES:

1. PAF offset = m. Number of data words written into FIFO already = 511 - m for the IDT72215A and 1023 — m for the IDT72226A.
2. 512 — m words in FIFO for [DT72215A. 1024 — m word in FIFO for IDT72225A.

3. 511 - mwords in FIFO for IDT72215A. 1023 — m word in FIFO for IDT72225A.

6.13 17
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INTEGRATED DEVICE 38E D MM 4825771 000L39S & BEIDT
IDT72215A, 1DT72225A CMOS PARALLEL T-46-35

SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

ICLKH ICLKL
WOLK m
1ENS tENH
\ /
WEN \ § ;i f E }é 2 ; /
e— tHF
oF Half Full + 1 -
Half Full or Less or More Half Full or Less
RCLK

- N

Figure 15. Half-Full Flag Timing

] tetkn
v SN A T N NS N
Note 1
Yens —~
WEN \ ///
|
- lxo
— txo
WXO
Figure 16. Write Expansion Out Timing
NOTE:
1. Write to Last Physical Location.
el tewkn : .
RCLK mmm
Note 1
Yens ~
REN s
I
[ txo
[ — txo
RXO
Flgure 17. Read Expanslion Out Timing
NOTE:

1. Read from Last Physical Localion.




INTEGRATED DEVICE JE D BE 4425771 000L3AL T - DT

1DT72215A, IDT72225A CMOS PARALLEL T-46f35
SyncFIFO™ (CLOCKED FIFQ) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
tyy — 9
WX -
txis —
we T N N N

Flgure 18. Write Expansion In Timing

[— txis

RCLK

Figure 19. Read Expanslon In Timing

OPERATING CONFIGURATIONS

SINGLE DEVICE CONFIGURATION when the Write Exansion In (WXI), Read Expansion In (RXI),
A single IDT72215A/72225A may be used when the and First Load (FL) control inputs are grounded . (See

application requirements are for 512/1024 words orless. The Figure 20.)

IDT72215A/72225A are in a single Device Configuration

L RESET RS
WRITE CLOCK (wcu<)> READ CLOCK {RCLK)
WRITE ENABLE (WEN) » READ ENABLE (REN)
LOAD D) OUTPUT ENABLE (OF)
> <
DATA IN (Do - D17) DATA OUT (G- Q17) -
> 0T ) &
< FULL FLAG (FF) ;2222122':/ EMPTY FLAG EP >
< PROGRAMMABLE (PAB PROGRAMMABLE PAF) >

HALF-FULL FLAG {{P)

FIRST LOAD (FT) L_I_Lf READ EXPANSION IN {RX)
WRITE EXPANSION IN (AX)

Figure 20. Block Diagram of Single 512 x 18/1024 x 18 Synchronous FIFO

6.13 19
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INTEGRATED DEVICE 38E D NN 4325771 000L397 1 MAIDT
T-46-35

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT722154, IDT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT

WIDTH EXPANSION CONFIGURATION onedevice. Figure 21 demonstrates a 36-word width by using
Word width may be increased simply by connecting the two IDT72215A.72225As. Any word width can be attained by

corresponding control signals_of multiple devices. Status adding additional IDT72215A/72225As.

flags (EF, PAE, HF, PAF, and FF) can be detected from any

RESET (FS) RESET (RS)

DATAIN (D) 36, | 18, 18,
V4 /7 7 N
READ CLOCK (RCLK)
WRITE CLOCK (WCLK) W S —— —
______ ) READ ENABLE (REN)
WRITE ENABLE (WEN) -~ ]
— e ] L » OUTPUT ENABLE (OF)
LOAD D) P> Ul S —
_ I I/ EMPTY FLAG (ER)
FULL FLAG (FP)
< __ IDT IDT PROGRAMMABLE (PAR)
< "POGRAMMABLE PAB | 72215m 722150/
HALF FULL FLAG (FF) 72225A 18 72225A | 18, DATAOUT ()38,
< +| - i
t—_&—f FIRST LOAD (FD)

= WRITE EXPANSION IN (WX) —~
READ EXPANSION IN (RXj)

NOTE:

1. Flag detection is accomplshed by monitoring the flag signals on sither (any) device used in width expansicn configuration. Do not connect any output _
control signals together. ’

Flgure 21. Block Diagram of 512 x 36/1024 x 36 Synchronous FIFO Memory Used In a a Width Expanslon Configuration

DEPTH EXPANSION CONFIGURATION 3
(WITH PROGRAMMABLE FLAGS)

The IDT72215A/72225A can easily be adapted to applica-
tions when the requirements are for greater than 512/1024 4.
words. Figure 22 demonstrates Depth Expansion using three
IDT72215A/72225As. Any depthup to 32768 can be attained
by adding 1DT72225As. The IDT72215A/72225A operatesin 5.
the Depth Expansion configuration with programmable flags
when the following conditions are met:

1. The first device must be designaled by grounding the
First Load (FL) control input. number of FIFOs into the depth register.
2. All other devices must have FL in the high state. 6. All Load (LD) pins are tied together.
. The Half-Full Flag (HF) is not available in the Depth
Expansion Configuration.

- 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 20.

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 20. :

To permit programmable flags, the first component
controls the flags, and the flags are ignored on ali other
components. The total depth of the configuration is
programmed in the master device by loading the total
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INTEGRATED DEVICE 38E D HH 4825771 0006398 3 EMMIDT

IDT72215A, 1DT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES
E WXO RXO

» DT

722154/
72225A

Vee
FRSTLOADED)| |
WXl RXI

2
8

P

DATA IN (D) DATA OUT (Q)
> DT >
72215A/
72225A
Vce
FIRST LOAD (F[) |_ Wl B
WRITE CLOCK (WCLK) WXO RXO | READ CLOCK (RCLK)
WRITE ENABLE (WEN) > READ ENABLE (REN)
RESET (R5) : : OUTPUT ENABLE {OF)
} DT
Lo e
FULL FLAG (FF) EMPTY FLAG (EP)
D PROGRAMMABLE (PAE) PROGRAMMABLE (PAP
< WXI RXI

FIRST LOAD (FL) TT

Figure 22. Block Diagram of 1536 x 18/3072 x 18 Synchronous FIFO Memory
With Programmable Flags used In Depth Expansion Conflguration
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INTEGRATED DEVICE

IDT72215A, IDT72225A CMOS PARALLEL
SyncFIFO™ (CLOCKED FIFO) 512 x 18-BIT & 1024 x 18-BIT

oz

Jée D M

PO A

o 3 T

4425771 000L399 5 MEIDT
T-46-35

MILUTARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

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

Commarcial (0°C to +70°C)
B Military (-55°C to +125°C) :
Compliant to MIL-STD-883, Class B

| d Plastic Leaded Chip Carrier
I G Pin Grid Array
I 20 Commerical Only
25 Clock Cycle Tima (tcLk )
I 30 Military Only Speed in Nanoseconds
80
{ LA Low Power

| 72215 512 x 18 Synchronous FIFO

| 72225 1024 x 18 Synchronous FIFO




