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Integrated Device Technology, Inc.

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

IDT72215L
IDT72225L

T-46- 35"

FEATURES

512 x 18-bit and 1024 x 18-bit memory array structures
20ns read / write cycle time

Easily expandable in width

Read and write clocks can be independent or coincident
Dual-port zero fall-through time architecturs
Programmable almost-empty and almost-full flags
Empty and Full flags signal FIFO status

Half-Fult flag capability in a single device configuration
Output enable puts output data bus in high impedance
state

Produced with advanced submicron CEMOS™
technology

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

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

DESCRIPTION

The IDT72215L and IDT72225L are very high speed, low-
power first-in, first-out (FIFO) memories with read and write
controls. The IDT72215L has a 512 x 18-bit memory array,
while the IDT72225L has a 1024 x 18-bit memory array.

These FIFOs are applicable for awide variety of databuffering
needs, such as aptical disk controllers, local area networks
(LANS), and interprocessar communication.

Bath 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 written into the Synchronous
FIFO on every clock when WEN is asserted. The autput port
is controlled by another clack 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 can run independent
of ane another for dual clock operation. An output enable pin
(OR) is provided an the read part for three-state control of the
output.

The Synchronous FIFOs have two fixed flags, Empty (EF)
and Full (FF), and two programmable flags, Almost-Emply
(PAE) and Almost-Full (PAF). The loading of the program-
mable flag offsets canbe controlled by asimple state machine
and is initiated by asserting the load pin (LD). A Half-Fuli flag
(HF) is also available.

The 1DT722151/72225L Is fabricated using IDT's high
speed submicron CEMOS™ technology. Military grade prod-
uct is manufactured in compliance with the latest revision of
MIL-STD-883, Class B.
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PIN DESCRIPTIONS

SYMBOL | NAME vo DESCRIPTION

Do- D17 {inputs |_| Datainputs for 18-bit wide data,

RS Reset I | WhenRSIs 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 resst is required before an initial WRITE after
power-up.

WCLK | Wiite Clock I | WhenWEN is low, a write cycle is initiated on the low-to-high transition of the write clock
WCLK, if the FIFO is not full.

WEN Wiite Enable I | WhenWEN s low, data can be loaded into the FIFO on the low-to-high transition of every WCLK
clock. When the FIFO Is full (FF - low), the Internal WRITE operation is blocked.

RCLK Read Clock | | WhenRENIs enabled (low), data can be read on the outputs. an the low-to-high transition of the
read clock RCLK, it the FIFO is not empty.

REN Read Enable I | WhenRENIs low, data can be read from the FIFO on the low-ta-high transition of every RCLK
clock, When RENis high, the output register holds the previous data. When the FIFG is empty
(EF-low), the Internal READ operation Is blocked. '

OE Output Enable 1 | When OEls enabled (low), the parallel output buffers receive data from the output register.
When OE is disabled (high). the Q output bus is in a high impedance state.

[15) Load { | WhenTD is low, data on the inputs DO-D15 is written to the offset registers on the low-ta-high
transition of the WCLK. )

FE Full Flag O | When FF goes low, the device fs full and further WRITE operations are inhibited. When FF is
high, the device s not full. FF is synchronized with WCLK,

EF Empty Flag O | When EF goes low, the device is empty and further READ operatians are inhibited. When EF is
high, the device is not empty. EF is synchronized with RCLK.

PAF Programmable O | When PAFis low, the device Is almost full based on the programmable full offset. If there Is no

Almost Full Flag offset specified, the default value is 63 for 72215, and 127 for 72225.
PAE Programmable O | When PAE s low, the device is almost empty based on the programmable empty offset. If there
Almost Empty Flag is no offset specified, the default value is 63 for 72215, and 127 for 72225.

HF Half-Full Flag 0 | The device is more than half full when HE is low.

Q0-Q17 | Outputs QO | Data outputs for 18-bit wide data,

Vee Power Supply Nine +5 V power supply pins.

GND Ground Eleven Ground pins.

2761 ol
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IDT72215L/72225L. CMOS

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BiT MILITARY AND COMMERCIAL TEMPERATURE RANGES
. T-4H4-3s5
ABSOLUTE MAXIMUM RATINGS(") RECOMMENDED OPERATING
Symbol Rating Commercial] Military | Unit]| CONDITIONS
VyeaM | Terminal Voltage| -0.5t0+7.0 | -0.5t0+7.0 | V Symbol Parameter Min. | Typ. | Max. | Unit
with Respect to Veem Military Supply 45 | 50| 65| V
GND Voltage
TA Operating Oto+70 | -55t0+125 | °C Vece Commercial 45 | 50| 55 | V
Temperature 7 Supply Voltage
TelAs Temperature -55t0+125 | -65t0+135 | °C GND Supply Voltage 0 0 0 v
Under Bias ViH Input High Voltage 20— — Vv
Tsta Storage -65t0+125 | -65t0 +135 | °C Commercial
Temperature ViH input High Valtage 22l — [ =1V
lour | DC Output 50 50 mA Military
Current — {nput Low Voltage — | —JoslV
NOTE: ) LR Commercial &
1. Stressesgreatsrthanthosslisted under ABSOLUTE MAXIMUMRATINGS Military
may cause permanent damage to the device. This is a siress rating only
and functional operation of the device at these or any other conditions.  NOTE: ULl

above thoseindlcated In the operational sections of thespecificationfsnot 1. 1.5V undersheots are allowed for 10ns once per cycle.
Implied. Exposure to absolute maximum rating conditions for extended
petlods may affect reflability.

DC ELECTRICAL CHARACTERISTICS
(Commercial: Vce = 5V 1 10%, TA = 0°C to +70°C; Military: Vce = 5V + 10%, TA=-55°C to +125°C)

IDT72215L/72225L IDT72215L/72225L
Commerclal Military
tclk = 20, 25, 35, 50ns teLK = 25, 35, 50ns
Symbol Parameter Min. Typ. Max.| Min. Typ. Max. | Unit
I | Input Leakage Current (Any Input) -1 — -1 -10 — 10 pA
o | Output Leakage Current 7 -10 — 10 -10 - 10 | pA
Vo | Output Logic “1” Voltage, loH = -2 mA 24 -] - 24 - —_ v
VoL Output Logic “0" Voltags, loL = 8 mA — — 04 -— — 0.4 Vs
lcc1® | Active Power Supply Current ' - — | 250 —_ - 250 | mA
lcc2® | Average Standby Gurrent (All inputs = Veo - 0.2V, — — 70 — - 85 mA
except RCLK and WCLK wchich are free running)
NOTES: 2761 %1 04

1. Measurements with 0.4 S VIN S Vce.
2, OE2VH, 0.4 £ Vour < Vee.
3. Tested at f = 20MHz with autputs open.

CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Parameter! | Conditions Max. | Unit
ct Input VIN = 0V 10 pF
Capacitance
Cout'@} Output Vout = 0V 10 pF
Capacitance
NOTES: 2761 105

1. Characterized values, not currently tested.
2. With output deselacted, (OE = high).
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS®

T-#-3

(Commercial: Voc = 8V +10%, TA = 0°C to + 70°C; Military: Vcc = 5V £10%, TA = -55°C to +125°C)

- Com'l. Commercial & Military
- 72215L/251.20 | 722151U251.25 | 72215L/25L35 | 72215L/25L50
Symbol Parameter Min. Max. | Min. Max. | Min, Max. | Min. Max. Unit
fs Clock Cycle Frequency — 50 — 40 — 2886 | — 20 MHz
tA Data Access Time —_ 13 —_ 15 —_ 20 - 25 ns
toLk Clock Cycle Time 20 —_ 25 —_ 35 — 50 — ns
{CLKH Clock High Time 8 —_ 10 —_ 14 —_ 20 — ns
{oLKL Clock Low Time 10 — 10 - 14 -— 20 —_ ns
tos Data Set-up Time 7 -— 8 - 10 — 10 — ns
1DH Data Hold Time(" 1 —] 1 —=]2 —~12 | &
tENS Enable Set-up Time 7 — 9 —_ 11 —_ 12 — ns
tENH Enable Hold Time 1 —_ - 2 - 2 — ns
As Reset Pulse Width 20 — 25 —_ 35 - 50 —_ ns
1SS Reset Set-up Time 12 — | 15 — | 2 - ]33 — ns
tRSR Reset Recovery Time 1§ — J 20 — | 26 — |3 — ns
{RSF Reset to Flag and Cutput Time —_ 20 -— 25 — 35 —_ 50 ns
toLz Output Enable to Output in Low 2 0 —|06 —fto0o =10 - ns
toE Output Enabls to Output Valid - 9 - 12 — 17 - 20 ns
tonz Output Enable to Output in High () 1 9 1 12 i 17 1 20 ns
twWeF Wirite Clock to Full Flag — 14 - 16 -— 20 —_ 30 ns
tREF Read Clock to Empty Flag — 12 — 15 — 20 — 30 ns
trAE Clock to Programmable Almost-Empty Flag — 20 — 22 — 30 — 35 ns
tPAF Clock to Programmable Almost-Full Flag — 20 — 22 -_— 30 —_— 35 ns
tHF Clock to Half-Full Flag — 20 — 22 — 30 — 35 ns
tSKW1 Skew time betwesn Read Clock & Write Clock 14 —_ 16 —_ 18 — 20 - ns
for Full Flag - -
tsKwi1 Skew time betwseen Read Clock & Write Clack 14 — 16 - 18 — 20 — ns
for Empty Flag
NOTES: 2761 thl 06
1. Allow an additional two (2} ns hold ime when programming the affset registers.
2, Pulse widths less than minimum values are notallowed.
3. Values guarantead by design, not 100% tested.
5V
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V g 1.1 KQ
Input Rise/Fall Times 3ns DUT L
Input Timing Reference Levels 1.5V 6800 == a0pF*
Output Reterance Levels 1.5V
Output Load See Figure 1 L
= 2761dw05
278110107
Figure 1. Qutput Load
* Includes Jig and scope capacitances.
5.11 5




INTEGRATED DEVICE

IDT72215L/722251. CMOS
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS:

Inputs

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

Controls:

RESET (RS)

Reset is accomplished whenever the Reset (AS) input is
takento alow state. During reset, both internal read and write
pointers are set to the first location. A resst s 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 aftertRSF. The The Emply Flag (EF)
and Programmable Almost Empty Flag (PAE) will be reset to
low after {RSF.

WRITE CLOCK (WCLK)

A write cycle is initiated on the low-to-high transition of the
write clock (WCLK) if WEN is low. Data set-up and hold times
mustbe metin respsct to the low-fo-high transition of the write
clock (WCLK).

WRITE ENABLE (WEN)

When Write Enable (WEN) is law, data can be loaded inta
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.

Whan Write Enable (WEN) is high, the input register holds
the previous data and no new data is allowed to be loaded into
the register. .

To prevent data overflow, the Full Flag (FF) will go low,
inhibiting further write oparations. Upon the campletion of a
valid read cycle, the Full Flag (FF) will il go high after tWFF,
allowing a write tobegin. Write Enable (WEN) is ignared when
the FIFO is full.

READ CLOCK (RCLK)

Data can be read on the outputs on the low-ta-high transi-
tion of the read clock (RCLK) if REN is low.

READ ENABLE (REN)

When Read Enable (REN) is low, data that has been stored
in the oufput register on the previous read cycle can be read
onthe outputs on the low-ta-high transition of every read clock
(RCLK) if Qutput Enable (OE) is enabled. Atthe same time,
data is read from 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 autput register holds
the previous data and no new data s allowed to be loaded inta
the register.

When all the data has been read from the FIFO, the Empty
Flag (EF) will go low, inhibiting further read operations. Onca
a write is performed, the Empty Flag (EF) (EF) will go high after toee
and aread canbegin, Read Enable (REN) isigriored whenthe

FIFO is empty. _’__% 35
OUTPUT ENABLE (OF) :

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

LOAD (LD)

The IDT72215L and IDT722251 devices contaln two 16-bit
offset registers and a 6-bitblank register which can be loaded
with data from the data mputs or read on the data outputs.
When the Load (LD) pin is set low and WEN is set low, data
on the inputs DO - D15 is written into the Empty offset register
on the first low-to- hlgh transition of the write clock (WCLK).
When the Load (LD) pin and Write Enable (WEN) are held low
then data is written into the Full offset register on the second
low-to-high transition of the write clock (WCLK) and into the
blank register on the third transition. The blank register must
bewritten with all zeros. The fourth transition of the write clock
(WCLK) again writes to the Emply offset register.

However, writing all offset registers does not have to accur
at one time. One or two offset reglsters can be written and

then by bringing the Load (LD) pin high, the FIFQ Q is returned
ta normal read/write operation. When the Load (LD) pinis set
low, and Write Enable (WEN) is low, the next offset registerin
sequence is written,

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

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

Outputs:

FULL FLAG (FF)

The Full Flag (FF) will go low, inhibiting further write opera-
tion, 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 IDT72215L and 1024 writes for the IDT72225L.

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 op-
erations, indicating the device is emply.

The Empty Flag (EF) is updated on the low-to- hlgh transi-
tion of the read clock (RCLK).
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PROGRAMMABLE ALMOST FULL FLAG (PAF)

The Programmable Almast Full Flag (PAF) will golowwhen
the FIFO reaches the Almost Full condition, If no reads are
performed after Reset (RS), the Programmable Almost Full
Flag (PAF} will go low after (512 - m) writes for the IDT72215L
and (1024 - m) writes far the IDT72225L. The offset ‘m' is
defined in the FULL oftset register.

tthereis no Full offset specified, the Programmable Almost
Full Flag (PAF) default value Is 63 for 72215L, and 127 for
72225L, -

The Programmable Almost Full Flag (PAF) going low is up-
dated on the low-to-high transition of the write clock (WCLK).
PAF is reset to high an the low-to-high transition of the read
clock (RCLK).

PROGRAMMABLE ALMOST EMPTY FLAG (PAE)

The Programmable Almost Empty Flag (PAE) will go low
when the read pointer is 'n' locations less than the write
pointer. The offset 'n'is defined in the EMPTY offset register.
Ifnoreads are performed after Reset (RS), the Programmable
Almost Empty Flag (PAE) will go high after n writes forboth the
IDT72215L and the IDT72225L, The Programmable Almost

Empty Flag (FAE) will be low when the FIFQ is empty up ton
writes, if the read pointer is not moved.

It there is no Emply offset specified, the Programmable
Almost Empty Flag (PAE) default value is 63 for 72215L, and
127 for 72225L.

The Programmable Aimost Empty Flag (PAE) going low is
updated on_the low-to-high transition of the read clock
(RCLK). PAE is reset to high an the low-to-high transition of

the wirte clock (WCLK).
 T-44-35

HALF-FULL FLAG (HF) .

After half of the memory is filled, and at the low-to-high
transition of the next write cycle, the Half-Full Flag (FF) goes
low and will remain set until the difference between the write
pointer and read pointer is less than or equal fo 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). - '

DATA QUTPUTS (Q0 - Q17)
Qo - Q17 are data outputs for 18-bit wide data.

i | WEN ) o
iD | WEN | weLK! SELECTION 7 18 0
ol o _r WRITING TO OFFSET REGISTERS: ___EMPTY OFFSET REGISTER
EMPTY OFFSET DEFAULT VALUE 003FH (72215) : 007FH (72225)
FULL OFFSET :
BLANK REGISTER
_r INGREMENTING OFFSET REQISTER 17 15 0
0 1 COUNTER BUT NOT WRITING:
EMPTY OFFSET __ FULL OFFSET REGISTER
FULL OFFSET D DEFAULT VALUE 003FH (72215) : 607FH (72225)
BLANK REGISTER i
1 0 f WRITE INTO FIFO 17 6 5 ' ]
BLANK REGISTER
1 1 f NO OPERATION
DEFAULT VALUE 000000
2761 thi 68 ) 2761 o1 09
Figure 2, Write Offset Reglster
NOTE: Flgure 3. Offset Register Location and Default Values

1. The same selection sequence applles to reading from the register. REN
Is enabled and read Is petformed on the low-to-high transition of RCLK.
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Flgure 5. Reset Timing® 2761 drw 06
NOTES: . .
1. After reset, the autputs will b low if OE = 0 and tri-state if OE = 1,
2. The clacks (RCLK, WCLK) can be free-running during resst.

ll——————— {CLK ————————— P>
[etl—— {CLKH {CLKL ——

WCLK 7

tos

toH
—

DATA IN VALID

N7 N
WEN AN 7 //
I | k NO OPERATION

[——— tWFF i [—— tWFF

- tskewi(1)

RCLK

REN ya

NOTE: S
1. tskewi Is the minimum time between a rislng RCLK edge and a rising WCLK edge to guarantee FF will go high during the current clock eycle. If the
time between therising edge of RCLK and the rising edge of WCLK Is less than tskewt, then FF may not change state until the next WCLK edge.

Figure 6, Write Cycle Timing 2761 drw 07
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[— {CLKH ——P»letl—— tCLKL — ]
ROK N

{ENS tENH NO OPE’RATIQQ

REN INN\N

T—— tper Rl [ ——— tREF
EF S

—— tA .

Qo - Q7 K STSTRK VALID DATA
towz toHz ——»
- toE — P
OE
—  tskewa(V

wcmL;lﬁ

WEN N\

2761 drw 08

Figure 7, Read Cyele Timing

W TN AT N N NN

tos |-t
Do- D17 Mmmrstvaﬁd wite) > D1 X X X
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WEN |

tsKEW2

0e

Qo- Qu7

2761 drw 09

Figure 8. First Data Word Latency after Reset with Simultaneous Read and Write

NOTE:

1. When tskew2 2 minlmum specification, tFRL (maximum) = 1.5 * otk + tskewz, When tskewa < minimum specification, tFAL (maximum) = elther 2.6 *
towk + takewz or 1.5 * ICLK + tskewz, The Latency Timing applies only at the Empty Boundary (EF = LOW).

MILITARY AND COMMERCIAL TEMPERATURE RANGES

5.11 9
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| T-46- 35
NO WRITE NO WRITE
WCLK mf—\__;’_—\_m
. ! (1) fos ~ - (1) tos
- 1SKEW1 1SKEW1 | o b WRITE 0
Do - D17 TSI DATA WRITE <X >X LK K XK
_ WFF tWEF WEF
FF T
WEN ~ N\
RCLK —\__7 r\_/_—\
NS ENS
REN ke b
OE LOW
fatf—— tA ——

Qo - Q7 _DATA IN OUTPUT REGISTER] DATA READ

fstl—— {7 ——P
_ >‘<NEXT DATA READ

2761 dw 18

Flgure 9, Fuli Flag Timing

NOTE: . -

1. tskewi Is the minimum ime between a rising RCLK edge and a rising WCLK edgs to guarantee FF will go high during the current clock cycls. 1f the
time between therising edge of RCLK and the rising edge of WCLK Is less than tskewt, then FF may not change state until the next WOLK edge.

WCLK ____ A i 4_—\__/—_\_/
tos -~ . tos -~ .
Do - D17 @l\ DATA WRITE > DATA WRITE
tENS \ ¢ {ENH tENS \ ( tENH
WEN \\\!\ ,
toKEW2ft————————— trAL{Y) —— ] 1SKEW2 |-t - ﬂd{
ROWK __ < N %!L7
_ tREF REF ) tREF
EF . _
REN AN
OE LOwW
et — A » )
Qo - Q7 DATA IN OUTPUT REGISTER DATA READ
R 2761 diw 19
Figure 10, Empty Flag Timing
NOTE:

1. When tskewz > minimum specification, teaL (maximum) = 1.5 * tok + tskewz. When tskewz < minimum specification, tFaL {maximum) = either 2.5 *
teLK + tskeEwz or 1.5 * tCLK + tskewa. The Latency Timing applies only at the Emply Boundary (EF = LOW),

511

10
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[ {CLK ———I>
{CLKH >|< LKL o

T-46-35— ~

wo 7 N N N
fENS ] t—
L {ENH
b | A
ENS —I  f—
WEN R

os - e

> leton BLANK REGISTER

NN NN N
Do-01s X X X X X

2761 dew 10
Figure 11, Write Programmable Reglsters
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ENS -] et
@EN N
— 1A  BLANK REQISTER
Q-as DX X OO unrown raeorrser S parorrser X 0 ><X
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Flgure 12. Road Programmable Reglsters

CLKH teLKL
wotk i N N
NS <] (1) g
b tENH
WEN
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PAE in FIFO nwords In FIFO
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RCLK
ENS >
REN AN

1
2761 dow 12

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

Figure 13. Programmable Almost Emply Flag Timing
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INTEGRATED DEVICE Y?7E D BB 4425771 0009577 7 EMIDT

IDT72215L/72225L CMOS .
SYNCHRONOUS FIFO 512 x 18-BiT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

foLKH toLKL T_ 46 - 3;

WL N N N

tENs | (1) -
>

tENH
WEN
[——tPAF
— 512 —~m words
PAF (2 511 —m words
in FIFO in FIFO®
RCLK

A DN

2761 drw 13

Flgure 14. Programmable Almost Full Flag Timing

NOTES:

1. PAF offsot=m. Number of data words written Inta FIFO already = 511 —m for the |DT72215L and 1023 — m for the IDT72225L.
2, 512 - mwords In FIFO for IDT72215L. 1024 - m words in FIFO for IDT72225L.

3. 511 - mwords In FIFO for IDT72215L. 1023 - m words In FIFO for IDT72225L.

1CLKH 1CLKL

{ENH
WEN
- tHF
HF Half Full + 1
HF ?)r Muc:r; Half Full or Less
ACLK

{ENS -2~

= DN

2761 drw 14

Figure 15. Halt-Full Flag Timing
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INTEGRATED DEVICE 47E D BN 4825771 0009578 9 EEIDT
IDT72215L/72225L CMOS

SYNCHRONOUS FIFO 5§12 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING CONFIGURATIONS: . T-44-35
SINGLE DEVICE CONFIGURATION

Asingle IDT72215/72225 may be used when the applica-
tlon requirements are for 512/1024 words or less.

RESET @S
WRITE CLOCK (WOLK) READ CLOCK (RGLK)
WRITE ENABLE (WEN) " READ ENABLE (REN)
~ LOAD (D) - " OUTPUT ENABLE (OF)
DATAIN (Do-17 DT DATA OUT (Q- 17
( ) Pl 722151/ ¢ )
. 722250 .
_ FULLFLAG (FR EMPTYFLAGER
~_ PROGRAMMABLE (PAS PROGRAMMABLE (FAR)
" HALF FULL FLAG (R -

Figure 16. Block Dlagram of Single 512x 18/ 1024 x 18 Synchronous FIFO
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INTEGRATED DEVICE

1DT72215L/72225L CMOS
SYNCHRONOUS FIFO §12 x 18-BIT and 1024 x 18-BIT

4PE D BN 4825771 0009579 O EEIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices.
Asynchronous status flags (PAE, HF, and PAF) can be
detected from any one device. Synchronous status flags (EF

flag deassertions may vary among different FIFOs by one
cycle. Figure 17 demonstrates a 36-word width by using two
IDT72215L/72225Ls. Any word width can be atfained by
adding additional IDT72215L/72225L s. Please see the Appli-
cation Note AN-83 "Width Expansion of SyncFIFQs (Clocked

and FF) should be gated through an AND gate because the  FIFOS). T % 35
RESET RS RESET RS
DATAIN (D) 36, | 18, 18,
V4 V4 > 4
READ CLOCK (RCLK)
WRITE CLOCK (WGLK) — , i
—————— L » READ ENABLE (FEN
WRITE ENABLE (WEN P IR I ikl
______ I QUTPUT ENABLE 0B
LOAD [D) — ] s
I < S Ty PROGRAMMABLE (FAR)
PROGRAMMABLE (PA o7 oT
HALF FULL FLAG (B 72215/ 72215L/
72225L 722251 .
_____ EMPTY FLAG &P
< < F & — I FF =3 D—’
FULL FLAG (FR) 18, DATAOUT(Q),36
'T"I 7 7 g

Lt

FIRST LOAD (FL)
WRITE EXPANSION IN (WX) ~
READ EXPANSION IN (FXi)

bt

Flgure 17. Block Diagram of 512 x 36/ 1024 x 36 Synchronous FIFO Memory Used in a Width Expansion Configuration

NOTE:

1. Flag detaction I accomplished by monitoring the flag signals on either (any) device used In width expanslan configuration. Do not connect any

output control signals together.

DEPTH EXPANSION

The IDT72215L/72225L can be adapted to applications
when the requiremenits are for greater than 512/1024 words.
Depth expansion is possible by using expansionlogicto direct
the flow of data. A typical application would have the expan-
sion logic alternate data accesses from one device to the next

in a sequential manner. Please contact IDT Applications En-
gineering for details,

The 72215LB/72225L B Depth Expandable versions of this
part incorparate an on-chip depth expansion technigue.
Please see the 72215LB/72225L 8 data sheet for details. The
72215LB/72225LB version will supersede this part.
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