INTEGRATED DEVICE Y?E D BE 48425771 0009443 & EMIDT

CMOS PARALLEL 1 ~46-325"  prr2021
FLAGGED FIFO WITH OE IDT72031
. 1K x9,2Kx9,4Kx9 IDT72041
Integrated Device Technology, Inc.
FEATURES DESCRIPTION:

First-In/First-Out dual-port memory
+ Bit organization
- IDT72021—1Kx 9
-~ 1DT72031—2K x 9
- IDT72041—4K x 9
« Ultra high speed
- [DT72021—25ns access time, 35ns cycle time
- {DT72031—35ns access time, 45ns cycle time
~ |DT72041—35ns access tims, 45ns cycle time
+ Easily expandable in word depth and/or width
+ Asynchronous and simultaneous read and write
« Functlionally equivalent fo IDT7202/03/04 with Output
Enable (OE) and Almost Empty/Almost Full Flag (AEF)
«+ Four status flags: Full, Empty, Half-Full (single device
mode), and Almost Emply/Almost Full (7/8 empty or 7/8
full in single device mode)
« Quiput Enable controls the data output port
+ Auto-retransmit capability
+ Available in 32-pin DIP and surface mount 32-pin LCC
and PLCC
« Military product compliant to MIL-STD-883, Class B

IDT72021/031/041s are high-speed, low-pawer, dual-port
memary devices commonly known as FIFOs (First-In/First-
Qut). Data can be written into and read from the memory at
independent rates. The order of information stored and
extracted does not change, but the rate of data entering the
FIFO mightbe different than the rate leaving the FIFO. Unlike
a static RAM, no address information is required because the
read and write pointers advanca sequentially. The IDT72021/
031/041s can perform asynchronous and simultaneous read
and write operations. There are four status flags, (HF, FF, EF,
AEF) to monitor data averflow and undertlow. Output Enable
(OE) is provided to control the flow of data through the output
port. Additional key features_are Write (W), Read (R),
Retransmit (RT)_Flrst Load (FL), Expansion In (XI) and
Expansion Out (XO). The IDT72021/031/041s are designed
for those applications requiring data contraol tiags and Output
Enable (OE) in multiprocessing and rate buffer applications.

The IDT72021/031/041s are fabricated using IDT's
CEMOS™ technology. Military grade product is
manufactured in compliance with the latest version of
MIL-STD-883, Class B, for high reliability systems.
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PIN DESCRIPTIONS
Symbol | Name rvo Desctiption
Do-Da Inputs | Data Inputs for 9-bit wide data. .
RS Reset I When RSis set low, Internal READ and WRITE pointers are setto tha first location of the RAM
array. HF and FF go high, and AEF and EF go low. A resetis required betore an initial WRITE
after power-up. R and W must be high during BS cycle. : :
w Wiite | WhenWRITEis low, data can be writteninto the RAMarray sequentially, independent af READ.
In arder for WRITE to be active, FF must be high. When the FIFO is full (FF-low), the internal
WRITE operation is blocked. - .
R Read | When READ is low, data can be read from the RAM array sequentially, independentot WRITE.
In order for READ to be active, EF must be high. When the FIFO is empty (EF-low), the internal
READ operation Is blocked. The three-state output buffer is contralled by the read signal and
the external output control (QE).
FURT First Load/ | This is a dual purpase input. In the. single device configuration (XI grounded), activating
Retransmit retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect
on the WRITE pointer. R and W must be high before setting FL/RT low._Retransmit is not
compatible with depth expansion. In the depth expansion configuration, FL/RT-low indicates
the tirst activated device.
Xi Expansion In | Inthe single device configuration, Xlisgrounded. In depth expansion or daisy chain expansion,
Xl is connected to XO {expansion out) of the previous device, -
OE Output Enable ! When OE is set high, the data flow through ths three-state autput buffer is inhibited regardless
of an active READ operation. A read operation doesincrement the read pointer in this situation.
When OE is set low, Qo-Qs are stillin a high impedance condition if na READ oceurs. For a
complete READ operation with data ppearing on Qo-Qs, both R and OF shauld be asserted low,
FF Full Flag O | When FF goes low, the device is full and further WRITE operations are inhibited, When FE Is
high, the device is not full,
EF Empty Flag O | When EF goes low, the device is empty and furttier READ operations are inhibited. When EF
Is high, the device is not empty. . .
AEF Almost-Empty/ | O | WhenAEFis low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high,
Almost-Full Flag the device is greater than 1/8 full, but less than 7/8 full.
XOMHE ExpansionOu¥ | O | Thisis a dual purpose output. In the single devics configuration (XT grounded), the device is
Half-Full Flag more than half full when HF is low. In the depth expansion configuration (XO connected to X
of the next device), a pulseis sentfrom XQ to XIwhen the last location in the RAM array is filled.
Qo-Qsa Outputs Q Data autputs for 9-bit wide data, :
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STATUS FLAG ) CAPACITANCE (Ta = +25°C, f = 1.0 MHz)
Number of Words InFIFO | Lsymboi Parametert" Condition | Max, | Unit
1K 2K 4K FF | AEF | HF | EF CIN Input Gapacitance ViN = OV 10 pF
0 0 0 HI L {H1L Cout Qutput Capacitance | Vout =0V 10 pF
1127 1255 151 H L H H 5‘.91'1:9;9 paramele.rs are sampled and nat 100% tested, oI
128-512 | 256-1024 | 512-2048 H{H]|HI]H a :
513-896 | 1025-1792 | 20403584 | H| H | L | H T -46-35 {
897-1023 | 1793-2047 | 3585-4095 H L L H RECOMMENDED DC ' o ;
1024 2048 4098 L1t LI OPERATING CONDITIONS
~ - ’ Symbol Parameter Min. | Typ. | Max. | Unit
VeeM Mititary Supply 45 | 50| 55 A
ABSOLUTE MAXIMUM RATINGS(") Voltage ‘
Symbol Rating com'l. Mit. Unlt Veeoe Commercial 45 | 560 55 \
VierM | Terminal Voltage |-0.51t047.0] -0.5t0+7.0] V Supply Voltage
with Respect GND Supply Voltage 0 0 0 v
to GND Vi1 InputHigh Vottage | 20 | — | — | Vv
TA Operating Oto+70 |-55to+125] °C Commercial
Temperature — ViH Input High Voitage | 22 | — | — | V
TBIAS I;r;\:fgi:;zre ~5510 +125] -65ta +135| °C Military
Tsta | Storage | —55t0 +125| 6510 +156] °C v fputLow Voltage  — | — ] °® v
Temperature " Military
lout DC Output 50 50 mA NOTE: pre——
Current 1, 1.5V undershoots.are allowed for 10ns once per cydle.
NOTE: 2677 thl 04
1. Stressesgreaterthanthoselisted under ABSOLUTEMAXIMUMRATINGS

may cause permanent damage to the device. This Is a stress rating only
and functional operation of the device at these or any ather conditions
above those Indicated In the operational sections of this spacification s not
tmplled. Exposure to absolute maximum rating conditions for extended
perlods may affact reliabilty.
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IDT72021, [DT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K x 9 - MILITARY AND COMMERCIAL TEMPERATURE RANGES
DC ELECTRICAL CHARACTERISTICS — IDT72021 T- 4‘ - 35"
{Commercial: Vcc = 5.0V£10%, TA = 0°C to +70°C; Military: VG6 = 5V+10%, TA=~55°C o +1 25°C)
IDT72021 IDT72021 IDT72021 IDT72021
Commerclal Military Contmercial Military
tA=2535ns tA=30,40ns tA=50,65,80,120ns | tA=50,65,80,120ns
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. Typ. | Max. | Unit
[T Input Leakage Current N 1t -0 —] 10|49 ]— 1 =10 — ] 10 |[pa
(Any Input) , 1 ,
o OutputloakagoCurrent | —10 | — | 10 [ 10| — ] 10 [~0 | — | 0 | <t0] — [ 10 |1
VoH Outpt Logic “1* Voltage 24 | — | — |24} -] — 24| -} —~| 24| =] ~—= {0V
loH=-2mA -
VoL Output Logic "0" Voltage —_ — | 04 | — — ] 04| — — | 04 | — — 104 |V
loL = 8mA 7
tect® | Active Pawer Supply — | =] —] -] 140} ~]|s0] o] —]7/100]m
Current
lec®® | Standoy Current ~|l—=]l12]|—-]—=l20]|—-]{5] 8| —1] 38} |m
(R=W =RS =FL/AT = Vit
lecs® Powar Down Current — | =80 -} —tewof—|—]s0] —| —]e0]pa
{All Input = Vec—0.2V)
26771l 06
DC ELECTRICAL CHARACTERISTICS — [DT72031, IDT72041
{Commercial: VGG = 5.0V+10%, TA =-0°C ta +70°C; Military: V66 = 5V£10%, TA=—55°C to +125°C)
IDT72031 IDT72031
IDT72041 IDT72041
Commerclal Military
tA=35,50,65,80,120ns]tA =40,50,65,80,120ns]
Symbol ) Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
) Input Leakage Cumrent (Any Input) | =1 t {0 —| 10 Jpa
i@ Output Leakage Current -0 | —f 10 |~0] —] 10 | A
VoH Output Logic “1” Voltage lout =-2mA 24 } — — | 24 _— - v
VoL Qutput Loglc “0* Voltage lout =8mA — _— 04 — — 104 | V
lec1®®) | Active Power Supply Current — | 75 120 — | 100| 150 | mA
leca® Standby Current (R = W = RST = FURT = ViH) — ] 81 2] —]12]2 |[m]
lcca® Pawer Down Current {All Input = Vcc—0.2V) — =] 2] =1 ~] 4 |m
NOTES: ) 7 2677807

1. Measurements with 0.4 < ViN< Vce.

2 RzVH,045Vour<Vee, .

8. ko measurements are made with OE = HIGH.
4, Tested atf= 20MHz.

6. Tested atf=15.3 MHz,
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1DT72021, IDT72034, IDT72041

CMOS PARALLEL FLAGQED FIFO WITH OE 1K x 9, 2K x 8, 4K x MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC ELECTRICAL CHARACTERISTICS — IDT72021(") s T-46- 35
{Commercial: Voo = §.0V£10%, TA = 0°C to +70°C; Military: Vec = 5V£10%, TA=—556°C to +125°C)
Com’l MIi. Com'l Mit, .
) 72021 X 25 72021 x 30. 72021 x 35 72021 x 40 :
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min, | Max. Unit
{s Shift Frequency — 28.5 —_ 25 — 22.2 —_ 20 MHz
{RG R Cycle Time as - 40 —_ 45 — 50 —_ ns
tA Access Time —_ 25 — 30 — 35 —_ 40 ns
{RA B Recovery Time 10 — 10 — 10 — 10 — ns
1RPW R Pulse Width® 25 —_ 30 — 1 35 — 40 — ns
tALZ T Pulse Low to Data Bus at Low Z® 5 —_ 5 - 5 - 5 — ns
twiz W Pulse High to Data Bus atLow 284 | 5 — 5 — 5 - & —_ ns
1oV Data Valid from R Pulse High 5 — 5 — 5 - 5 — ns
tAHZ R Pulse High to Data Bus at High 2% — 18 — | 20 —_j 2 | — 25 ns
twe W Cycle Time 35 — 40 | — 45 - 50 — ns
twew | W Pulse Widih® 26 - 30 — 35 _ 40 — ns
tWR W Recovery Time 10 | — | 10 — 110 | — | 10 | — ns
tos | DataSet-up Time 15 — 18 | — 18 — | 20 — ns
{DH Data Hold Time ) -0 -— Q _ 1] — 0 — ns
tRSGC RS Cycle Time s — 40 —_ 45 — 50 — ns
1RS RS Pulse Width(d 26 — 30 — 35 — 40 — ns
1ASS RS Set-up Time 25 — 30 — 35 — 4Q — ns
tAsA RS Recovery Time 10 - 10 - 10 - 10 - ns
tATC RT Cycle Timo 35 — 40 —_ 45 - 50 — ns
AT RT Pulse Widih® 25 | — [ 3 | — | 35 — | 40 | — ns
tATA RT Recovery Time ' 10 — 10 — 10 —_ 10 — ns
{RSF1 RS to EF and AEF Low —_ as —_ 40 — 45 —_ 50 ns
sz | RS to HF and FF High - — 35 — 40 — 45 — 50 | ns
tREF R Low to EF Low — 25 — | 20 - 30 — | 35 ns
tAFF R High to FF High — 25 | — 0 | — 30 — | 35 ns
tRPE R Pulse Width After EF High 25 — 30 —_ 35 — 0 | — ns
tWEF W High to EF High - 25 —_— 30 —_ a0 — 35 ns:
tWFF W Low to EF Low )= 25 — | 30 — 30 — a5 s
twiE | WLlowtoHF Low —- a5 — 40 — 46 | — 50 ns
tAKF R High to HF High - 35 — 40 — 45 - 50 ns
twer W Pulse Width after FF High 25 — | 30 — a5 — 1 40 - ns
1AF R High to Transitioning AEF — s | — 40 — 45 - 50 ns
wWe W Low to Transitioning AEF —_ 35 —_ 40 - 45 — 50 ns
\oEnz | OE High to High-Z (Disable)® [} 12 [ 15 0 17 0 20 ns
toeLz | OE Low to Low-Z (Enable)t® 0 12 0 15 0 17 0 20 ns
tAOE OE Low Data Valid (Qo-Qs) —_ 15 —_ 18 —_ 20 — 25 ns

NOTES: 2677608
1. Timings referenced as In AC Test Conditions. . . .-

2. Pulsa wldths less than minlmum value are not allowed.

3. Values guaranteed by deslgn, not currently tested.

4, Only applies ta read data flow-through made.
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IDT72021, IDT72031, IDT72041 .
CMOS PARALLEL FLAGGED FiFO WITHOE 1K x 9,2K x 9, 4K x 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72021" (Continued) T-4- 35
{Commercial: VcG = 5.0V£10%, TA = 0°C to +70°C; Military: Ve = 5V+10%, TA = ~55°C to +125°C)

Military and Commerclat
72021 x 50 72021 x 65 72021 x 80 72021 x 120
Symbol Parameter Min. | Max. | Min, | Max. | Min. | Max. | Min. | Max. Unit
fs Shift Frequency — 15 — |12s] — | 10 — 7 MHz
1RC RACycle Time 65 — 80 — 100 | — 140 — ns
1A Access Time — 50 — 65 — 80 —_ 120 ns
tRA R Recovery Time 15 —_ 15 — 20 — 20 — ns
tAPW R Pulse Width(® 50 — 65 — 80 - 120 | — ns
1ALz R Pulse Low to Data Bus at Low 28 10 —_ 10 — 10 — 10 — ns
wiz W Pulse High to Data Bus at Low 2% 5 - [ — 5 — 5 — ns
tov Data Valid from R Pulse High 5 — 5 — | 5 - 5 — ns
{AHZ R Pulse High to Data Bus at High & — a0 — 30 — 30 — 35 ns
twe W Cycle Time 65 — 80 - 100 — 140 — ns
twew | W Pulse Width(® 50 — | es — 80 — | 120 | — ns
tWR W Recovery Time 15 — 15 — 20 — 20 — ns
tos Data Set-up Time 30 — 30 —_ 40 —_ 40 — ns
{DH Data Hold Time § | — 10 — 10 — 10 — ns
1RSC RS Cycle Time ' 65 —_ 80 — f100 ] —~ | 140 | — ns
/S RS Pulse Width(® 50 — 65 - 80 —_ 120 | — ns
tRSS RS Set-up Time 50 — 65 - 80 —_ 120 - ns
tAsA RS Recovery Time _ 15 — 15 — 20 — | 2o | - ns
tATC RT Gycle Tima _ 65 - 80 — 100 —_ 140 — ng
tar RT Pulse Width(? 50 —_ 65 — 80 — 120 — ns
tRTA RT Recavery Time 15 - 15 —_ 20 - 20 — ns
tRSF1 RS to EF and AEF Low - 65 - 80 - 100 — 140 ns
tasFe RS to HF and FF High - 65 — 80 - 100 — 140 ns
tREF R Low to EF Low - 45 - 60 — | 60 —_ 60 ns
tAFF R High to FE High _ 45 — | 60 —_ 60 - 60 ns
1RPE R Pulse Width After EF High 50 —_ 65 —_ 80 — 120 —_ ns
tWEF W High to EF High —_ 45 - 60 —_ 60 - 60 ns
twee W Low to EF Low — 45 — 60 — €0 — 60 ns
tWHF W Low to HF Low — €5 - 80 — 100 — 140 ns
tRHF R High to HF High - 65 — 80 —_ 100 — 140 ns
tWPF | W Pulse Width atter FF High 50 —_ 68 — 80 —_ 120 — ns
tRF R High to Transitioning AEF — 65 — 80 — 100 _ 140 { ns
twr W Low to Transitloning AEE —_ 65 - 80 | — 100 — 140 ns
toeHz | OE High to High-Z {Disable)® 0 25 [} 30 0 a0 0 a0 ns
toELZ OE Low to Low-Z (Enable)® 0 25 ) 30 o 30 0 30 ns
tacE OE Low Data Valid (Qo-Qs) —_ 30 —_ 40 —_ 40 —_ 40 ns
NOTES: 267716 09

1. Timings referenced as In AC Test Conditions.

2. Pulse widths less than minlmum value are not allowed.
3. Values guaranteed by design, not currently tested.

4. Only applies to read data flow-through made.
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AC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041("

T-46-35"

(Commercial: Vec = 5.0V£10%, TA = 0°C to +70°C; Military: Vo = 5V10%, TA= -56°C to +125°C)

72031 x50

72931 x 35 72031 x 40
72041 x 35 72041 x 40 72041 x 50
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. Unit
fs Shift Frequency — |22 — | 20 — 15 | MHz
tAC A Cycle Time 45 —_ 50 —_ 65 | — ns
A Access Time — 35 — 40 —_ 50 ns
tRA A Recovary Tinle 10 — 10 —_ 15 — ns
{RPW R Pulse Width® 35 — | 40 — 50 — ns
tALZ & Pulse Low to Data Bus at Low 5 — 5 — 10 | — ns
twiz W Pulse High to Data Bus at Low 234 5 - 5 — 5 - s
tov Data Valid from R Pulse High 5 — 5 —_ 5 - ns
1AHZ & Pulse High ta Data Bus at High 2% — 20 — 25 — 30 ns
two W Cycle Time 45 — 50 — 65 —_ ns
tWPwW W Pulse Width!®) 35 — 40 — 50 —_ ns
twR W Recovery Time 10 —_ 10 —_ 15 — ns
1Ds Data Set-up Time 18 — 20 — 30 | — ns
{OH Data Hold Time 0 —_ 0 —_ 5 — ns
tASC RS Cycle Time 45 - 50 — 65 — ns
1RS RS Pulse Width® 35 — 40 - 50 — ns
1Rss RS Set-up Time 35 -— 40 —_ §0 —_ ns
1ASA RS Recovery Time 10 —_ 10 —_ 15 —_ ns
{RTC RT Cycle Time 45 — 50 — 65 — ns
RT RT Pulse Width? a5 — 40 — 50 — ns
tATR RT Recovery Time 10 — 10 - 15 — ns
tRSF1 RS to EF and AEF Low — 45 - 50 — 65 ns
1RSF2 RS to HF and FF High — | 45 — 50 — 65 ns
tREF R Low to EF Low — 30 — | 88 — 45 ns
tAFF R High to FF High — 30 - 35 - 45 ns
trrg R Pulse Width After EF High 35 — 40 - 50 —_ ns
Wwer | W High to EF High (a3 [ — | 3 | — | 4 ns
WFE W Low to EF Low - 30 - 35 — 45 ns
tWHF W Low to HF Low - 45 - 50 — 65 ns
1RHF R High to HF High - 45 — 80 — 65 ns
tWPF W Pulse Width after FF High 35 —_ 40 _ 50 - ns
1AF R High to Transitioning AEF — 45 — 50 — 65 ns
twF W Low to Transitioning AEF —_ 45 — 50 - 65 ns
togHz OE High to High-Z (Disable)®® 0 17 0 20 0 25 ns
toeLz OE Low to Low-Z (Enable)®® 0 17 (] 20 0 25 ns
tACE OFE Low Data Valid (Qo~Qs) - 20 — 25 — 30 ns
NOTES: ) T aenwi

1. Timings referenced as in AC Test Conditions.

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

4. Only applles to read data flow-through mode.
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(DT72021, IDT72031, IDT72041 . .
CMOS PARALLEL FLAGGED FIFO WITH OF 1K x 9, 2K x 9, 4K x © MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041" (Continued) | —~4#4-35"
(Commercial: VCC = 5.0V+10%, TA = 0°C ta +70°C; Military: V&o = 5VE10%, TA = —55°C {0 +126°C)

72031 x 65 72031 x 80 72031 x 120
) : 72041 x 65 72041 x 80 72041 x 120
Symbol ) Parameter Min, | Max. | Min. | Max. | Min. | Max, | unlt
1s Shift Frequency - 12,5 —_ 10 —_ 7 MHz
1RG R Cycle Time 80 — 100 — 140 — ns
tA Access Time —_ 65 — 80 | ~— 120 ns
AR R Recovery Time 15 —_ 20 - 20 — ns
tRPW R Pulse Width® : 85 — 80 — | 120 | — ns
1ALz R Pulse Low to Data Bus at Low 2% 10 — 10 — 10 — ns
twiz W Pulse High to Data Bus at Low (34 ) 5 — 5 — 5 — ns
tov Data Valid from R Pulse High 5 — 5 —_ 5 — ns
tAHZ R Pulse High to Data Bus at High 26 — 30 — 30 | — a5 ns
two W Cycle Time . . 80 — 100 | — 140 — ns
twew | W Pulse Width® 65 — 80 — | 120 | - ns
twa W Recovery Time 15 —_ 20 —_ 20 — ns
{0s Data Set-up Time 30 — 40 —_ 40 — ns
{OH Data Hold Time 10 — 10 - 10 — ns
tAsC RS Cycle Time 80 - 100 | — 140 — | ns
tAg AS Pulse Width(®) &5 — 80 — | 120 | — ns
fRss RS Set-up Time 65 - 80 — 120 — ns
tRSA RS Recovery Time 15 | — 20 —_ 20 — ns
tRTC RT Cycle Time 1 80 — 100 - 140 —_ ns
AT RT Pulse Width(® 65 | — 80 — | 120 | — ns
tATA RT Recovery Time 15 - 20 _ 20 —_ ns
tAsF1 RS to EF and AEF Low — 80 - 100 | — 140 ns
sz | RSto HF and FF High ' - 80 — {100 | — | 140 ns
tREF R Low to EF Low — 60 - 60 — 60 “ns
tAFF R High to FF High 7 - 60 - 60 — 60 ns
tRPE R Pulse Width After EF High 65 - 80 - 120 — | ns
tWeF W High to EF High 7 — 60 — ) — 60 ns
twre W Low to EF Low - 60 —_ 60 -— €0 ns
TWHF W Low to HF Low - 80 — | 100 | — 140 ns
tRHF R High to HF High ) - 80 —_ 100 —_ 140 ns
twer W Pulse Width after FF High 65 — 80 - 120 _— ns
AR R High to Transitioning AEF —_— 80 —_ 100 - 140 ns
tWr W Laow to Transitioning AEE — 80 | — | 100 ]| — | 140 | ns
toenz | OE High to High-Z (Disable)® 0 30 0 30 0 30 ns
10ELZ OFE Low to Low-Z (Enable)® ) 0 30 [} 30 0 30 ns
tace OE Low Data Valid (Qo-Qs) — 40 - 40 —_ 40 ns

NOTES: i 2677400 1
1. Timlngs refstanced as in AC Test Conditions. . :

2, Pulse widths less than minimum value are not allowed.

9. Values guaranteed by deslgn, not currantly tested,

4. Only applies to read data flow-through mads,
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AC TEST CONDITIONS

Input Pulse Levels

Input Rise/Fali Times

Input Timing Reference Levels
Output Reference Levels
Output Load

GND to 3.0V
8ns
15V
1.6V

See Figure 1

2677101 12

T-46-35

5V

gmk
>

~ 30pF*

TO
OUTPUT -
PIN

680Q

or equivaleﬁt circuit

2877 diw 04

Figure 1. Qutput Load
* Includes scope and jig capacitances.
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Figure 3. Asynchronous Write and Read Opetation

NOTE:
1. Assume OE is asserted low.
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LASTWRITE

ol

=|

_—jfw_/__\_/
A

IGNORED FIRST READ ADDITIONAL FIRST - -
WRITE READS WL | T-4%6-35
N 7'( \ / .
‘J tRFF ;7
2677 diw 07
Figure 4. Fult Flag From Last Write to First Read
LAST READ IGNORED FIRST WRITE ADDITIONAL FIRST
READ WRITES

g

()]
DATA OUT '~

NOTE!:

READ

LA vALo XX

1. Assume OE Is asserted low,

KX vaco XX

2677 drw 08
. Flgute 5. Empty Flag From -Lasl Read to First Wiite
t RTC
< ter > )
%‘ tRTA —¥
' )

. Flgure 6. Retransmit

. 2677dw09
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Figure 7. Emply Flag Timing

F : iHFF

TE

PZALALALALARRLARRLRRRRRRR AR AR A

2677 drw 11

Figure 8. Full Flag Timing

w x _/

" /
- (WHF [ tAHF —— -
HALF-FULL 2 : HALF=FULL (1/2)
HF HALF-FULL +1 ' - oo )

(7B EULY) — tWF le— tRF " ULy
AEF ALMOST-FULL (7/8 FULL + 1)
——=  ALMOST-EMPTY g
AEF (118 FULL-1) (/8 FULL) ALMOST-EMPTY (1/8 FULL-1)
2677dw 12
Figure 9. Almost-Empty/Almost-Full Flag and Half-Full Timings
tRC -
[~ -t {RR ~—b>
(3} N\ A \
\‘_ - \TEHMINATE READ CYCLE
J— SECOND READ BY.
OE \ 1A == ¥ \ CONTROLLING OE /
tALZ l - =— tAQE
toeHz b —>| togLz —w| [ tav
Qoe OATA 1 ) T OATA 1 % HIGH IMPEDANCE

Figure 10. Output Enable and Read Operation Timings
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ol

. WRITE TO
LAST PHYSICAL 46 - 35"
LOGATION _ .
W ) READ FROM
LAST PHYSICAL
OCATI
t

L 1ON l
XoL E— t XOH It t xoL E— t XOH P:

2677 diw 14
Flgure 11. Expansion Out

[ tx ;’F t xR |
txis WRITE TO
FIRST PHYSICAL —
LOCATION

txis AEAD FROM
FIRST PHYSICAL —
. LOGATION /

Flgure 12. Expanslon In T 2617dw 18

I

|

OPERATING CONFIGURATIONS
SINGLE DEVICE CONFIGURATION

The IDT72021/031/041 is in the_Single Device
Configuration when the Expansion In (XI) contro! input is
grounded (see Figure 13).

(HALF-FULL FLAG) HF AEF

f

WRITE (W)

+——— READ (R)
9 ,

DATA IN (D) :_t“‘) DT DATAOUT (@)
FULL FLAG (FF) +— < 72021/031/041 [ ¥, eypry FaG EF)

RESET (R§) ————— le——————— RETRANSMIT (RT)
[¢——— OUTPRUT ENABLE (OE)
EXPANSION IN (Xi) —TT— 2677 drw 16

Flgure 13. Block Dlagram of Single 1K/2K/4K x 9 FIFQ
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WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting the
corresponding input controlsignals of multiple devices. Status
flags (EF, FF, HF, and AEF) can be detected from any one

devica. Figure 14 demonstrates an 18-bitword width by using
two IDT72021/031/041 devices. Any word width can be
attained by addmg additional 1D772021/031/041s. .

'T-‘Ié .35"

AEF  HF AEF  HF
1 |lg, 4 4 o 4 } )
DATA IN (D) )
_ | SR et T +—————— OUTPUT ENABLE (OE)
WRITEW) ———>—~==-~ aibwietnialy =
_ = T [ IbT [+ READ(R)
FULL FLAG (FF) <————172021/031/041 72021/031/041

RESET (RS) —————# ——~—~~

————— EMPTY FLAG (EF)

.||_§T

<5———— RETRANSMIT (RT)

7

'—I:——l 18

DATA OUT (Q) .

26877 diw 17

Flgure 14. Block Dlagram of 1K/2K/4K x.18 FIFO Memory Used In Width Expanslon Configuration

NOTE: s
1. Flag detection Is accomplished by monitaring the FF, EF, HF
not cannect any output signals together.

DEPTH EXPANSION (DAISY CHAIN) MODE
The IDT72021/031/041 can easily be adapted to applica-

tions when the requirements are for greater than 1K/2K/4K

words. Figure 15 demonstrates Depth Expansion using three

IDT72021/031/041s. Any depth can be attained by adding

additional devices. The IDT72021/031/041 operates in the

Depth Expansion configuration when the following conditions

are met:

1. The first device must be designed by grounding the First
Load (FL) control Input.

2. All other devices must have FL in the high state.

3. The Expansion Out (XO) pin of each device must be tled
ta the Expansion In (XI) pin of the next device. See
Figure 15.

4. External logic is needed to generate a composite Full
Flag (FF) and Empty Flag (EF). This requires the ORing
of all EFs and ORing of all FFs {i.e. all must be set to
generate the correct composite FF or EF). Ses Figure
15.

5. The Relransmit (RT) function and Half-Full Flag (HF) are
not available in the Depth Expansion Mode.

For additional information refer to Tech Note 9: "Cascad-
ing FiFOs or FIFO Modules".

COMPOUND EXPANSION MODE

The two expansion techinques described abave can be
applied tagether in a straight forward manner to achleve large
FIFO arrays (see Figure 16).

and AEF signals on elther (any) device used in the width expanslon configuration. Do

BIDIRECTIONAL MODE

Applications which require data buffering between two
systems (each system capable of Read and Write operations)
can be achieved by pairing IDT72021/031/041s as shown in
Flgure 17. Gare must be taken ta assure that the appropriate
flag is monitored by each s 1system (i.e., FF ismonitored on the
device where Wisused;EFis momtored onthe device where
His used). Both Depth Expansion and Width Expansion may
be used in this mode,

DATA FLOW-THROUGH MODES

Two types of flow-through modes are permitted: a read
flow-through and write flow-through mode. Forthe read flow-
through mode (Figure 18), the FIFO permits the reading of a
singte word after writing one word of data into an empty FIFO.
Thadata is enabled on the bus in (tWEF + tA) ns after the rising
edge of W called the first wiite edge. It remains on the bus
untii the R line s raised fram low-to-high, after which the bus
would go Into a three-state mode after tRHz ns. The EF line
would have a pulse showing temporary deassertion and then
would be asserted. Intheinterval of time that Rwas low, mare
words canbe written to the FIFQ (the subsequent writes after
the first write edge will be deassert the Empty Flag); however,
the same word (written on the first write edgs), presented to
the output bus as the read pointer, would not be incremented
when R was low. On toggling R, the other words that are
written to the FIFO will appear onthe outputbus asinthe read
cycle timings.
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line mustbe toggled when FF is not asserted to write new data
in the FIFO and to increment the write pointer.

For additional information refer to Tech Note 8: "Operating
FIFQs on Full and Empty Boundary Condmons" and Tech
Note 6: “Designing with FIFOs",

T -46-35"

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. The R line causes
the FF to be deasserted but the W line, being low causes it to
be asserted again in anticipation of a new data word, On the
rising edge of W, the new word is loaded in the FIFO. The W

TRUTH TABLES
TABLE |—RESET AND RETRANSMIT
Single Device Configuration/Width Expansion Mode

| Inputs ! Internal Status Qutputs
Mode RS RT Xi Read Palnter Write Polnter EF | FF.| HF | AEF
Reset 0 X 0 Lacation Zero Location Zerc 0 1 1 0
Retransmit 1 0 0 Location Zero Unchanged X X X X
Read/Write 1 1 0 Increment("} incrementt X X X | x
NOTE: 267711 13
1. Polnter will increment if flag Is High.
TABLE II-RESET AND FIRST LOAD TRUTH TABLE
Depth Expansion/Compound Expansion Mode
| Inputs Internal Status Qutputs
Mode RS FL X1 Read Polnter Write Polnter EF FF
Reset First Device 0 0 1) Location Zero Location Zera 0 1
Reset All Other Devices 0 1 (1) Location Zero Location Zero 0 1
Read/Write 1 X (1) X X X X
NOTE:

2677100 14
1. Xilsconnected to XO of previous device. See Flgure 15. RS = ResetInput FURT = FirstLoad/Retransmit, EE = = Empty Flag Output, FFnFlag Full Output,
X1 = Expansion Input, HF « Half-Full Flag Qutput, AEF = Almost Ermpty/Almost Full Flag.

(x|
W = = R
IDT
/ ' (N 72021/ 1 /
D o/ 2] 031041 — 8/ Do
‘FL Vee
Xi
X0
— — |9
FUlL —C—— oo EEE 3 -+ EMPTY
7N 72021/
7V 03041 [
ARER
Xi
Xo
0= E
/~ o1
7N 72021/
7~V 031/041
RS —
— L
= 2877 diw 18

Flgure 15. Block Dlagram of 3K/6K/12K x 8 FIFO Memory (Depth Expanslon)
NOTE:

1. IDT only guarantees depth expansion with {dentical IDT part numbers and speed.

54

14




INTEGRATED DEVICE 47E D N 4825771 0009457 & EEIDT

IDT72021, IDT72031, IDT72041

CMOS PARALLEL FLAGGED FIFO WITH OF 1K x 9,2Kx9,4Kx 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES
[ I — _r>°°'°" e

IDT72021/ IDT72021/ IDT72021/ 46- ;

o 0317041 031/041 0317041 :
A,W.Rs—| _DEPTH DEPTH  [—+++ — _ DEPTH

EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
Do-Dn LA ﬁ 2677 drw 19

Figure 16. Compound FIFQ Expansion
NOTES:

1. For depth expansion block see section od Depth. Expansion and Figure 15,
2. For Flag detection see section on Width Expansion and Figure 14.
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70| " EF8
FFA 4-50311041 — HFs
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SYSTEM A { : : > sYSTEMB
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= o ot py
RA 720010 [ Ws
m}\q—oamu
EFA +— l —* FFs

’A—E‘IE 2677 drw 20

Flgure 17. Bidirectional FIFO Mode

DATA N )(
W \ 7L
[¢—— tRPE
GVRNRNARRNNY , ;“
EF A 5‘5
—™ {REF
twz —» F:tWEF::tA
(XXX ORTA GO A —

2677dmw 2t

Flgure 18. Read Data Flow-Through Made

NOTE:
1. Assume QE s asserted low.
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NOTE:
1. Assume OE Is asserted low.
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DATA IN VALID
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Figure 19. Write Data Flow-Through Modo
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