@IDT

CMOS ASYNCHRONOUS FIFO
256 x 9,512 x 9 and 1,024 x 9

IDT7200L
IDT7201LA
IDT7202LA

FEATURES:

First-In/First-Out dual-port memory
256 x 9 organization (IDT7200)

512 x 9 organization (IDT7201)
1,024 x 9 organization (IDT7202)
Low power consumption

— Active: 440mW (max.)
—Power-down: 28mW (max.)

Ultra high speed—12ns access time

Asynchronous and simultaneous read and write
Fully expandable by both word depth and/or bit width
Pin and functionally compatible with 720X family

Status Flags: Empty, Half-Full, Full
Auto-retransmit capability
High-performance CEMOS™ technology

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

Standard Military Drawing #5962-87531, 5962-89666, 5962-89863

and 5962-89536 are listed on this function

Dual versions available in the TSSOP package. For more informa-

tion, see IDT7280/7281/7282 data sheet
IDT7280 =2 x IDT7200
IDT7281 =2 x IDT7201
IDT7282 =2 x IDT7202

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

DESCRIPTION:

TheIDT7200/7201/7202 are dual-portmemories thatload and empty data
onafirst-inffirst-outbasis. The devices use Fulland Emptyflagsto preventdata
overflowand underflow and expansion logic to allow for unlimited expansion
capability in both word size and depth.

The reads and writes are internally sequential through the use of ring
pointers, with no address information required toload and unload data. Data
istoggled inand outofthe devices through the use of the Write (W) and Read
(R) pins.

The devices utilize a 9-bitwide data array to allow for control and parity bits
atthe user'soption. This feature is especially usefulin datacommunications
applicationswhere itis necessary to use a parity bit for transmission/reception
errorchecking. ltalsofeaturesaRetransmit (RT) capability that allows for reset
of the read pointer to its initial position when RT is pulsed LOW to allow for
retransmission fromthe beginning of data. AHalf-Full Flagis available inthe
single device mode and width expansion modes.

These FIFOs are fabricated using IDT's high-speed CMOS technology.
They are designed for those applications requiring asynchronous and
simultaneous read/writes in multiprocessing and rate buffer applications.
Military grade productis manufactured in compliance with the latest revision of
MIL-STD-883, Class B.
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUSFIFO

COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9, 512 x 9 and 1,024 x 9

PIN CONFIGURATIONS

TEMPERATURERANGES
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Reference Order Reference Order
Package Type dentifier Code Package Type Identifier Code
PLASTIC DIP® P28-1 p Lcco 132-1 L
PLASTIC THIN DIP P28-2 TP PLCC 1321 J
CERDIP® D281 D
THIN CERDIP D283 D TOP VIEW
soIC 5028-3 o)
TOP VIEW

NOTE:
1. The 600-mil-wide DIP (P28-1 and D28-1) and LCC are not available for the IDT7200.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol Parameter Min. | Typ. | Max. | Unit
ABSOLUTE MAXIMUM RATINGS vee | SupplyVolage 45 |50 [ 55 |V
Symbol Rating Com'l & Ind'l Wil Unit Commercial/Industrial/Military
VTERM Terminal Voltage -0.5t0+7.0 -0.5t0+7.0 \ GN(?) Supplyy ottage — 0 0 0 v
with Respect VIH Input High Voltage Com'l/ind'l 20 | — — \Y
to GND VI | Input High Voltage Military 22 | — | = 1v
@ — —
Tste | Storage S5t0+125 | —65to+155 | °c | | V& |MnputLowVoltage 08 |V
Temperature Commercial/Industrial/Military
oUT BC Output “E010750 “E010750 P~y TA Operating Temperature Commercial 0 — 70 °C
Current TA Operating Temperature Industrial 40 | — 8 °C
NOTE. TA Operating Temperature Military 55 [ — 125 | °C
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operationof  \gTES:

the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

1. For RT/RS/XI input, ViH = 2.6V (commercial).

For RT/RS/XI input, ViH = 2.8V (military).
2. 1.5V undershoots are allowed for 10ns once per cycle.
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUS FIFO COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9,512 x 9 and 1,024 x 9 TEMPERATURERANGES

DCELECTRICAL CHARACTERISTICS
(Commercial: Vcc =5V £ 10%, TA =0°C to +70°C; Industrial: Vcc =5V £ 10%, Ta=-40°C to +85°C; Military: Vcc = 5V + 10%, Ta=-55°C to +125°C)

IDT7200L IDT7200L
IDT7201LA IDT7201LA
IDT7202LA IDT7202LA
Com'l & Ind'l® Military®@
ta=12, 15, 20, 25, 35,50 ns ta=20, 30,50, 80ns
Symbol Parameter Min. Max. Min. Max. Unit
1 InputLeakage Current (Any Input) -1 1 -10 10 pA
Lo Output Leakage Current -10 10 -10 10 HA
VOH Output Logic “1" Voltage loH =—2mA 24 — 24 — vV
VoL Output Logic “0” Voltage loL =8mA — 04 — 04 V
Icc1®8”) Active Power Supply Current — 80 — 100 mA
lcc2>®) Standby Current (R=W=RS=FL/RT=VIH) — 5 — 15 mA
NOTES:
1. Industrial temperature range product for the 15ns and 25 ns speed grades are available as a standard device.
2. Military speed grades of 50ns and 80ns are only available for the IDT7201LA.
3. Measurements with 0.4 < ViN < Vcc.
4. R>VH, 0.4 <Vour < Vcc.
5. Tested with outputs open (lout = 0).
6. Tested at f = 20 MHz.
7. Typical lcct = 15 + 2*fs + 0.02*CL*fs (in mA) with Vce = 5V, Ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2, CL = capacitive

load (in pF).
8. All Inputs = Vcc - 0.2V or GND + 0.2V.

CAPACITANCE (Ta=+25°C, f=1.0 MHz)

Symbol Parameter Condition Max. | Unit
CIN Input Capacitance VIN =0V 8 pF
Cour OutputCapacitance Vout = 0V 8 pF
NOTE: 5V

1. Characterized values, not currently tested.

1.1K
TO
OUTPUT
PIN .
AC TEST CONDITIONS 6800 30pF
Input Pulse Levels GND to 3.0V
InputRise/Fall Times 5ns
Input Timing Reference Levels 15v = 2679 drw 03
OutputReference Levels 15v or equivalent circuit
OutputLoad SeeFigure 1 Figure 1. Output Load

* Includes scope and jig capacitances.
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUSFIFO COMMERCIAL, INDUSTRIAL ANDMILITARY

TEMPERATURERANGES

256 x 9,512 x 9 and 1,024 x 9

ACELECTRICAL CHARACTERISTICS®
(Commercial: Vcc =5V £ 10%, TA=0°C to +70°C; Industrial: Vcc =5V + 10%, TA=-40°C to +85°C; Military: Vcc =5V + 10%, TA=-55°C to +125°C)

Commercial Com'l & Ind'1® Com'’l & Mil. Com'l & Ind'l®
IDT7200L12 IDT7200L15 IDT7200L20 IDT7200L25
IDT7201LA12 IDT7201LA15 IDT7201LA20 IDT7201LA25
IDT7202LA12 IDT7202LA15 IDT7202LA20 IDT7202LA25
Symbol | Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit
fs ShiftFrequency — 50 — ] — 333 — 285 MHz
RC Read Cycle Time 20 — 25 — 0 — 3 — ns
A Access Time — 12 — 15 — 20 — 25 ns
RR ReadRecovery Time 8 — 10 — 10 — 10 — ns
RPW Read Pulse Width® 12 — 15 — 2 — 25 — ns
RLZ Read Pulse Low to Data Bus at Low Z* 3 — 3 — 3 — 3 — ns
twiz Write Pulse High to Data Bus at Low Z¢9 5 — 5 — 5 — 5 — ns
ov Data Valid from Read Pulse High 5 — 5 — 5 — 5 — ns
tRHZ Read Pulse High to Data Bus at High Z — 12 — 15 — 15 — 18 ns
twe Write Cycle Time 20 — ) — K] — K3 — ns
twew Write Pulse Width® 12 — 15 — 2 — 25 — ns
WR Write Recovery Time 8 — 10 — 10 — 10 — ns
DS Data Set-up Time 9 — 1 — 2 — 15 — ns
DH DataHold Time 0 — 0 — 0 — 0 — ns
RsC Reset Cycle Time 20 — V) — K] — 35 — ns
RS ResetPulse Width® 12 — 15 — 2 — 2 — ns
tRSS Reset Set-up Time® 12 — 15 — 20 — 5 — ns
RSR ResetRecovery Time 8 — 10 — 10 — 10 — ns
{RTC Retransmit Cycle Time 20 — 25 — 0 — 35 — ns
RT Retransmit Pulse Width® 12 — 15 — 20 — 25 — ns
RTS RetransmitSet-up Time® 12 — 15 — 20 — 5 — ns
{RTR RetransmitRecovery Time 8 — 10 — 10 — 10 — ns
tEFL Resetto Empty Flag Low — 12 — 25 — 30 — K3) ns
tHFHFFH | ResettoHalf-Fulland Full Flag High — 17 — 5 — 0 — K3 ns
tRTF RetransmitLowto Flags Valid — 20 — 25 — 0 — 3% ns
{REF Read Low to Empty Flag Low — 12 — 15 — 20 — 25 ns
tRFF Read High to Full Flag High — 14 — 15 — 20 — 25 ns
{RPE Read Pulse Width after EF High 12 — 15 — 20 — 25 — ns
tWEF Write High to Empty Flag High — 12 — 15 — 20 — 25 ns
tWFF Write Lowto Full Flag Low — 14 — 15 — 20 — 25 ns
tWHF Write Low to Half-Full Flag Low — 17 — 25 — 0 — 3% ns
{RHF Read Highto Half-Full Flag High — 17 — 25 — 30 — 35 ns
twpF Write Pulse Width after FF High 12 — 15 — 20 — 25 — ns
txoL Read/Write to XO Low — 12 — 15 — 20 — 2 ns
tXOH Read/Write to XO High — 12 — 15 — 20 — 2% ns
I XI Pulse Width® 12 — 15 — 20 — %5 — ns
R XI Recovery Time 8 — 10 — 10 — 10 — ns
s XI Set-up Time 8 — 10 — 10 — 10 — ns
NOTES:

Timings referenced as in AC Test Conditions.

Industrial temperature range product for 15ns and 25ns speed grades are available as a standard device.
Pulse widths less than minimum value are not allowed.

Values guaranteed by design, not currently tested.

Only applies to read data flow-through mode

R wNE
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUS FIFO COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9,512 x 9 and 1,024 x 9 TEMPERATURERANGES

ACELECTRICAL CHARACTERISTICS® (Continued)
(Commercial: Vcc =5V £ 10%, TA=0°C to +70°C; Industrial: Vcc =5V + 10%, TA=-40°C to +85°C; Military: Vcc =5V + 10%, TA=-55°C to +125°C)

Military Commercial Com'l & Mil.?) Military(z)
IDT7200L30 IDT7200L35 IDT7200L50
IDT7201LA30 IDT7201LA35 IDT7201LA50
IDT7202LA30 IDT7202LA35 IDT7202LA50 IDT7201LA80
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit
s Shift Frequency — 25 — 222 — 15 — 10 MHz
RC Read Cycle Time 40 — 45 — 65 — 100 — ns
A Access Time — 0 — 3 — 50 — 80 ns
RR Read Recovery Time 10 — 10 — 15 — 20 — ns
tRPW Read Pulse Width® 0 — £ — 50 — 80 — ns
{RLZ Read Pulse Low to Data Bus at Low Z% 3 — 3 — 3 — 3 — ns
twiz Write Pulse High to Data Bus at Low Z* 5 — 5 — 5 — 5 — ns
v Data Valid from Read Pulse High 5 — 5 — 5 — 5 — ns
tRHZ Read Pulse High to Data Bus at High 2 — 20 — 20 — 0 — 0 ns
twe Write Cycle Time 40 — 45 — 65 — 100 — ns
twpw Write Pulse Width® 0 — £ — 50 — &0 — ns
WR Write Recovery Time 10 — 10 — 15 — 20 — ns
tDs DataSet-upTime 18 — 18 — 0 — 40 — ns
fDH DataHold Time 0 — 0 — 5 — 10 — ns
RSC Reset Cycle Time 40 — 45 — 65 — 100 — ns
RS ResetPulse Width® 0 — £ — 50 — 80 — ns
tRSS Reset Set-up Time® 0 — b — 50 — 80 — ns
{RSR ResetRecovery Time 10 — 10 — 15 — 20 — ns
{RTC RetransmitCycle Time 40 — 45 — 65 — 100 — ns
RT Retransmit Pulse Width® 0 — K — 50 — &0 — ns
tRTS Retransmit Set-up Time® 0 — K — 50 — 80 — ns
RTR RetransmitRecovery Time 10 — 10 — 15 — 20 — ns
tEFL Resetto Empty Flag Low — 40 — 45 — 65 — 100 ns
tHFHFFH | ResettoHalf-Full and Full Flag High — 40 — 45 — 65 — 100 ns
{RTF RetransmitLowto Flags Valid — 40 — 45 — 65 — 100 ns
tREF Read Low to Empty Flag Low — 0 — 0 — 45 — 60 ns
tRFF Read High to Full Flag High — 0 — 0 — 45 — 60 ns
tRPE Read Pulse Width after EF High 0 — K3 — 50 — 80 — ns
tWEF Write High to Empty Flag High — K] — 0 — 45 — 60 ns
tWFF Write Low to Full Flag Low — 30 — 0 — 45 — 60 ns
tWHF Write Low to Half-Full Flag Low — 40 — 45 — 65 — 100 ns
{RHF Read Highto Half-Full Flag High — 40 — 45 — 65 — 100 ns
tWPF Write Pulse Width after FF High 30 — 3% — 50 — 80 — ns
txoL Read/Write to XO Low — 0 — % — 50 — 80 ns
tXOH Read/Write to XO High — 30 — K — 50 — 80 ns
txI XI Pulse Width® 30 — % — 50 — 80 — ns
R XI Recovery Time 10 — 10 — 10 — 10 — ns
xS XI Set-up Time 10 — 10 — 15 — 15 — ns
NOTES:
1. Timings referenced as in AC Test Conditions
2. Military speed grades of 50ns and 80ns are only available for IDT7201LA.
3. Pulse widths less than minimum value are not allowed.
4. Values guaranteed by design, not currently tested.
5. Only applies to read data flow-through mode.
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUSFIFO

COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9, 512 x 9 and 1,024 x 9

SIGNAL DESCRIPTIONS

INPUTS:
DATA IN (Do — Ds)
Data inputs for 9-bit wide data.

CONTROLS:

RESET (RS)

Resetis accomplished whenever the Reset (RS) inputis takento a LOW
state. During reset, both internal read and write pointers are set to the first
location. Aresetisrequired after power up before awrite operation can take
place. Both the Read Enable (R) and Write Enable (W) inputs must be
in the HIGH state during the window shown in Figure 2, (i.e., tRSS
before the rising edge of RS) and should not change until trRsR after
the rising edge of RS. Half-Full Flag (HF) will be reset to HIGH after

Reset (RS).
WRITE ENABLE (W)

Awrite cycle isinitiated onthe falling edge of this input if the Full Flag (FF)
isnotset. Dataset-up and holdtimes mustbe adheredtowith respecttothe rising
edge ofthe Write Enable (W). Datais stored inthe RAM array sequentially and
independently of any on-going read operation.

After half of the memory is filled and at the falling edge of the next write
operation, the Half-Full Flag (HF) will be setto LOW and will remain setuntil the
difference between the write pointer and read pointer is less than or equal to
one half of the total memory of the device. The Half-Full Flag (HF)isthenreset
by the rising edge of the read operation.

To preventdata overflow, the Full Flag (FF) will go LOW, inhibiting further
write operations. Upon the completion of a valid read operation, the Full
Flag (FF) will go HIGH aftertrrr, allowing avalid write to begin. Whenthe FIFO
isfull, the internal write pointer is blocked from W, so external changes in W will
notaffectthe FIFOwhenitisfull.

READ ENABLE (R)
Aread cycleisinitiated on the falling edge of the Read Enable (R) provided

the Empty Flag (EF)isnotset. The datais accessed ona First-In/First-Outbasis,
independent of any ongoing write operations. After Read Enable (R) goes
HIGH, the Data Outputs (Qo—Qs8) will returnto ahighimpedance condition until
the nextRead operation. Whenalldata has beenread fromthe FIFO, the Empty
Flag (EF) willgo LOW, allowing the “final” read cycle butinhibiting further read
operations with the data outputs remaining in a highimpedance state. Oncea
validwrite operation has been accomplished, the Empty Flag (EF) will go HIGH
aftertwerandavalid Read canthenbegin. Whenthe FIFOisempty, theinternal
read pointeris blocked from R so external changes in Rwill not affect the FIFO
whenitisempty.
FIRST LOAD/RETRANSMIT (FL/RT)

This is a dual-purpose input. In the Depth Expansion Mode, this pin is

groundedtoindicate thatitisthefirstloaded (see Operating Modes). Inthe Single

TEMPERATURERANGES

Device Mode, this pin acts asthe retransmitinput. The Single Device Mode is

initiated by grounding the Expansion In (XI).
The IDT7200/7201A/7202A can be made to retransmit data when the

Retransmit Enable control (RT)inputis pulsed LOW. Aretransmit operation will
settheinternal read pointertothe firstlocation and will not affectthe write pointer.

Read Enable (R) and Write Enable (W) must be in the HIGH state during
retransmit. This feature is useful when less than 256/512/1,024 writes are
performed betweenresets. The retransmitfeature is notcompatible with the

Depth Expansion Mode and will affect the Half-Full Flag (HF), depending on
the relative locations of the read and write pointers.

EXPANSION IN (XI) .
Thisinputisadual-purpose pin. Expansion In (XI) is grounded toindicate

an operation in the single device mode. Expansion In (XI) is connected to

Expansion Out (XO) of the previous device in the Depth Expansion or Daisy
Chain Mode.

OUTPUTS:

FULL FLAG (FF)

The Full Flag (FF) willgo LOW, inhibiting further write operation, whenthe
write pointer is one location less than the read pointer, indicating that the

device s full. Ifthe read pointer is not moved after Reset (RS), the Full-Flag

(FF)willgo LOW after 256 writes for IDT7200, 512 writes forthe IDT7201A and
1,024 writes for the IDT7202A.

EMPTY FLAG (EF)

The Empty Flag (EF) willgo LOW, inhibiting further read operations, when
the read pointer is equal to the write pointer, indicating that the device is

empty.

EXPANSION OUT/HALF-FULL FLAG (XO/HF)
This is a dual-purpose output. In the single device mode, when

Expansion In (XI) is grounded, this output acts as an indication of a half-full
memory.
After half of the memory is filled and at the falling edge of the next write

operation, the Half-Full Flag (HF) will be set 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 by using rising edge of the read operation.

Inthe Depth Expansion Mode, ExpansionIn (XI)is connected to Expansion
Out(X0) ofthe previous device. This outputacts as a signal to the next device
inthe Daisy Chain by providing a pulse to the next device when the previous

device reachesthe lastlocation of memory.

DATA OUTPUTS (Qo — Qs)
Dataoutputsfor9-hitwide data. This dataisinahighimpedance condition

whenever Read (R) is in a HIGH state.
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUS FIFO COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9,512 x 9 and 1,024 x 9 TEMPERATURERANGES
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NOTES:
1. EF, FF, HF may change status during Reset, but flags will be valid at trsc.
2. Wand R = Vi around the rising edge of RS.
Figure 2. Reset
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Figure 3. Asynchronous Write and Read Operation
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Figure 4. Full Flag From Last Write to First Read
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUSFIFO COMMERCIAL, INDUSTRIAL ANDMILITARY
TEMPERATURERANGES

256 x 9, 512 x 9 and 1,024 x 9
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Figure 6. Retransmit
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUS FIFO

COMMERCIAL, INDUSTRIAL ANDMILITARY
TEMPERATURERANGES

256 x 9,512 x 9 and 1,024 x 9
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Figure 11. Expansion In

OPERATING MODES:

Care must be taken to assure that the appropriate flag is monitored by
eachsystem (i.e. FFismonitored on the device where Wis used: EF ismonitored
onthe device where R is used). For additional information, referto Tech Note
8: Operating FIFOs on Fulland Empty Boundary Conditions and Tech Note

6: Designing with FIFOs.

SINGLE DEVICE MODE
A single IDT7200/7201A/7202A may be used when the application
requirements are for 256/512/1,024 words or less. These devices are ina

Single Device Configuration when the Expansion In (XI) control input is
grounded (see Figure 12).

DEPTH EXPANSION

The IDT7200/7201A/7202A can easily be adapted to applications when
the requirements are for greater than 256/512/1,024 words. Figure 14
demonstrates Depth Expansion using three IDT7200/7201A/7202As. Any

depth canbe attained by adding additional IDT7200/7201A/7202As. These
FIFOs operate in the Depth Expansion mode when the following conditions
are met:

1. Thefirstdevice mustbe designated by grounding the FirstLoad (FL) control
input.

2. Allother devices musthave FLinthe HIGH state.

3. TheExpansion Out(XO) pin ofeach device must be tied tothe Expansion
In (XI) pin of the next device. See Figure 14. L

4. Externallogicis neededtogenerate acomposite Full Flag (FF) and Empty
Flag (EF). This requires the ORing of all EFs and ORing of all FFs (i.e.
allmust be setto generate the correct composite FF or EF). See Figure
14,

5. The Retransmit (RT)function and Half-Full Flag (HF) are not availablein

the Depth Expansion Mode.

For additional information, refer to Tech Note 9: Cascading FIFOs or
FIFO Modules.
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUSFIFO

COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9, 512 x 9 and 1,024 x 9

USAGE MODES:

WIDTH EXPANSION

Word width may be increased simply by connecting the corresponding
inputcontrol signals of multiple devices. Statusflags (EF, FF andHF) can be
detected fromany one device. Figure 13 demonstrates an 18-bitword width
by using two IDT7200/7201A/7202As. Any word width can be attained by
adding additional IDT7200/7201A/7202As (Figure 13).

BIDIRECTIONAL OPERATION

Applications which require data buffering between two systems (each
system capable of Read and Write operations) can be achieved by pairing
IDT7200/7201A/7202As as shown in Figure 16. Both Depth Expansion and
Width Expansion may be used in this mode.

DATA FLOW-THROUGH

Two types of flow-through modes are permitted, a read flow-through
and write flow-through mode. For the read flow-through mode (Figure 17),

(HALF-FULL FLAG)

(HF)

TEMPERATURERANGES

the FIFO permits areading of asingle word after writing one word of datainto
anempty FIFO. The datais enabled onthe busin (twer +ta) ns after therising
edge of W, called the first write edge, and itremains on the bus until the Rline
is raised from LOW-to-HIGH, after which the bus would gointo a three-state
mode after tRHz ns. The EF line would have a pulse showing temporary
deassertion and then would be asserted.

In the write flow-through mode (Figure 18), the FIFO permits the writing
of a single word of data immediately after reading one word of data from a
full FIFO. TheR line causes the FF to be deasserted butthe Wline being LOW
causesittobe asserted againinanticipation of anew dataword. Ontherising
edge of W, the new word is loaded in the FIFO. The W line must be toggled
whenFF isnotasserted towrite new datain the FIFO and toincrementthe write
pointer.

COMPOUND EXPANSION

The two expansion techniques described above can be applied together
in a straightforward manner to achieve large FIFO arrays (see Figure 15).

WRITE (W)

9
DATA IN (D)i:>

FULLFLAG (FF)
RESET(RS) ™

IDT
7200/
7201A/
7202A

~——— READ(R)

9
i:> DATA OUT (Q)

— EMPTY FLAG (EF)
~—————— RETRANSMIT (RT)

1

EXPANSION IN (XI)

= 2679 drw 14
Figure 12. Block Diagram of Single 256 x 9, 512 x 9, 1,024 x 9 FIFO
HF HF
1 ! !
DATAIN (D)
WRITE (W) DT fe— - -] I =
o 7200/ IDT READ () _
FULLFLAG (FF) =] 7201A/ 7000/ [ " EMPTY FLAG (EF)
RESET(RS) — - — 227 - oo .
N 9 - - "9— RETRANSMIT (RT)

18
> DATA out (Q)

2679 drw 15

Figure 13. Block Diagram of 256 x 18, 512 x 18, 1,024 x 18 FIFO Memory Used in Width Expansion Mode
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUS FIFO COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9,512 x 9 and 1,024 x 9 TEMPERATURERANGES

TABLE 1 — RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

Inputs Internal Status Outputs
Mode RS RT Xi Read Pointer Write Pointer EF FF HF
Reset 0 X 0 LocationZero LocationZero 0 1 1
Retransmit 1 0 0 LocationZero Unchanged X X X
Read/Wite 1 1 0 Increment Increment X X X
NOTE:

1. Pointer will increment if flag is HIGH.

TABLE 2 — RESET AND FIRST LOAD TRUTH TABLE

Depth Expansion/Compound Expansion Mode

Inputs Internal Status Outputs
Mode RS FL X Read Pointer Write Pointer EF FF
Reset First Device 0 0 1) LocationZero LocationZero 0 1
Reset All Other Devices 0 1 (1) LocationZero LocationZero 0 1
Read/Write X (1) X X X X
NOTE:

1. Xl is connected to XO of previous device. See Figure 14. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output,
XI = Expansion Input, HF = Half-Full Flag Output

=
Y
T

IDT  |EF
7200/ |
7201A/ 9/ > Q
7202A | &L

T
NS

Y

Vcc

' XI

IDT
7200/
7201A/ | —
7202A | FL

‘V‘VVV

R — ) >— EMPTY

[(e]
N
A
v N\ |y

X

F',:\ IDT
7200/
9/ ]

7201A/
7202A

2678 drw16

Figure 14. Block Diagram of 768 x 9, 1,536 x 9, 3,072 x 9 FIFO Memory (Depth Expansion)
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUSFIFO COMMERCIAL, INDUSTRIAL ANDMILITARY

256 x 9,512 x 9 and 1,024 x 9 TEMPERATURERANGES
Qo-Qs Qo-Q17 QN-8)-Q
(X X J
Qo-Qs Qo-Q17 Q(N-8)-Qn
IDT7200/ IDT7200/ IDT7200/
IDT7201A/ IDT7201A/ IDT7201A/
IDT7202A IDT7202A IDT7202A
R W, RS — DEPTH > DEPTH —— o0 0 —™ DEPTH
EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
{ \|> Do-Ds { \|> Do-D17 { \r D(N-8)-DN
Do-DN eoo
D9-DN D18-DN D(N-8)-DN 2679 drw 17

NOTES:
1. For depth expansion block see section on Depth Expansion and Figure 14.
2. For Flag detection see section on Width Expansion and Figure 13.

Figure 15. Compound FIFO Expansion

Wa —* o7 <“— RB
L 7200/ EFB
FFA | 7201A/[— HFB
7202A
DAo-s QBoO-8
SYSTEM A < > SYSTEM B
QAo0-8 1 _DBo-8
DT N——m

Ba" 7200/ [=— Wi
— a——o/ 7201A/
HFA 7202A

2679 drw 18

Figure 16. Bidirectional FIFO Mode
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IDT7201L/7201LA/7202LA CMOS ASYNCHRONOUS FIFO COMMERCIAL, INDUSTRIAL ANDMILITARY
TEMPERATURERANGES

256 x 9,512 x 9 and 1,024 x 9

_ < {RPE
NN\ ;‘

EF A jﬁ
< tweFr — " {REF

tWLZ T tA T

DATA ouT DATA OUTVALID
2679 drw 19
Figure 17. Read Data Flow-Through Mode
R - i
o~ -~ twpF ™
WONN\ T

== ~—— tRFF ™
FF A~ j;
- tWFF & tOH

DATA IN DATA IN VALID
—— tos ——*1

tA

<X paTA our VALD X XX > —

DATA out

Figure 18. Write Data Flow-Through Mode
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ORDERING INFORMATION

IDT XXXX X XXX X X X
Device Type Power Speed Package Process/
Temperature
Range
F{If)mk Commercial (0°C to +70°C)
g Industrial (-40°C to +85°C)

Military (-55°C to +125°C)

Compliant to MIL-STD-883, Class B
G®  Green
P“  Plastic DIP P28-1 (7201 & 7202 Only)
TP Plastic Thin DIP pP28-2
D CERDIP D28-1 (7201 & 7202 Only)
TD Thin CERDIP D28-3
J Plastic Leaded Chip Carrier PLCC J32-1
SO SOIC S028-3
L Leadless Chip Carrier LCC L32-1 (7201 & 7202 Only)
12 Commercial Only
15 Commercial and Industrial
20 Commercial and Military
25 Commercial and Industrial Access Time (tA)
30 Military Only Speed in Nanoseconds
35 Commercial Only
50 Commercial and (Military only for 7201)
80 Military only for 7201

i LA(2) Low Power
7200 256 x 9-Bit FIFO
7201 512 x 9-Bit FIFO
7202 1,024 x 9-Bit FIFO
7280 256 x 9-Bit DUAL FIFO
7o S12XSBIDUA Fro - Seg 20T
7282 1,024 x 9-Bit DUAL FIFO
2679 drw 21
NOTES:

1. Industrial temperature range product is available for the 15ns and 25ns as a standard product.
2. "A" to be included for IDT7201 and IDT7202 ordering part number.

3. Green parts are available. For specific speeds and packages contact your local sales office.
4. For "P", Plastic Dip, when ordering green package, the suffix is "PDG".

DATASHEET DOCUMENT HISTORY

05/02/2001 pgs. 1,2,3,4,5and 14.
04/03/2006 pgs. 1 and 14.

CORPORATE HEADQUARTERS for SALES: for Tech Support:
‘ I DT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 408-360-1753
- San Jose, CA 95138 fax: 408-284-2775 email: FIFOhelp@idt.com
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