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CMOS PARALLEL IDT 72021
FLAGGED FIFO WITH OE IDT 72031

s IDT 72041
Integrated Device Technology, Inc. 1K x 9, 2K x 9, 4K x 9
FEATURES: DESCRIPTION:
o First-In/First-Out dual-port memory IDT72021/031/041s are high-speed, low-power, dual-port
e Bit organization memory devices commonly known as FIFOs (First-In/First-Out).

Data can be written into and read from the memory at independent

— IDT72021—1K x 9 rates. The order of Information stored and extracted does not

— IDT72031—2K x 9 change, but the rate of data entering the FIFO might be different
— IDT72041—-4K x 9 than the rate leaving the FIFO. Unlike a static RAM, no address in-
e Ultra high speed formation is required bacause the read and write pointers advance

sequentially. The IDT72021/031/041s can perform asynchronous

— IDT72021—-25ns access time, 35ns Cycle time and simultaneous read and write operations. Thera are four status

— 1DT72031-35ns access time, 45ns cycle time flags (HF, FF, EF_AEF) to monitor data overflow and underfiow.
— IDT72041—35ns access time, 45ns cycle time Output Enable (5‘@) is provided to control the flow of data through
e Low power CMOS the output pgr_}) AddltbLgaal kgly_ features are Wn)tg (W), Eftead (R),
. . Retransmit ( First Load (FL), Expansion In (X1} and Expansion
* Easily expandable in word depth and/or width Out (XO) The DT72024/031/04 s are designed for those applica.
¢ Asynchronous and simultaneous read and write tions requiring data control flags and Output Enable (OE) in multi-
e Functionally equivaient to IDT7202/03/04 with Output Enable processing and rate buffer applications.
(OE) and Almost Empty/Almost Full Flag (AEF) The IDT72021/031/041s are fabricated using IDT's high-
e Four status flags: Full, Empty, Half-Full (single device mode), performance CEMOS™ technology. Military grade product is
and Almost-Empty/Almost-Full (7/8 empty or 7/8 full In single manufactured in compliance with the latest revision of MIL-
davice mode) STD-883, Class B, for high rellability systems.

Output Enable controls the data output port
* Auto-retransmit capability

o Avallable in 32-pin DIP and surface mount 32-pin LCC and
PLCC

e Military product compliant to MIL-STD-883, Class B
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IDT72021/031/041 CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS q
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PIN DESCRIPTIONS

SYMBOL NAME /O DESCRIPTION

D0-08 Inputs 1 Data inputs for 9-bit wide data.

RS Reset 1 When R3S is set fow, internal READ and WRITE pointers are set to the first ocation of the RAM array, HF and FF go
high, and AEF and EF go low. A reset is required before an initial WRITE after power-up. A and W must be high
during RS cycle.

w Write | When WRITE is low, data can be written into the RAM array sequentially, independent of READ. Inorder 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, independent of WRITE. Inorder for READ to
be active, EF must be high. When the FIFO is empty (EF-low), the internal READ operation is biocked. Q0-Q8
are in a high impedance condition.

FL/RT | First Load/ | This is a dual purposs inptt. In the single device configuration (X1 grounded), activating retransmit (FL/RT-low)

Retransmit will set the internal READ pointer to the first location. There is no effect on the WRITE pointer. Fland W must be
high before setting FL/AT low. Retransmit is not compatible with depth expansion. In the depth expansion
configuration, FL/RT-low indicates the first activated device.

X1 Expansion In | In the single device configuration, X1 is grounded. in depth expansion or daisy chain expansion, X1 is connected
to XO (expansion out) of the pravious device.

OF Output Enable | When OF is set low, the parallel output buffers receive data from the RAM array. When OF is set high, parallel three-
state buffers inhibit data flow.

FF Full Flag o] When FF goes low, the device is full and further WRITE operations are inhibited. When FF is high, the device is not
full.

EF Empty Flag Q When EF goes low, the device is empty and further READ operations are inhibited. When EF is high, the device is
not empty.

AEF Almost-Empty/ | © When AEF is low, the device is empty to 1/8 fult or 7/8 to compietely full. When AEF is high, the device is greater

Almost-Full Flag| than 1/8 full, but tess than 7/8 full.
XO/HF | Expansion Out/[ © This is dual purpose output. In the single device configuration (XI grounded). the device is more than half full when
Half-Fufl Flag HF is low. In the depth expansion configuration (XO connected to X1 of the next device), a pulse is sent from XO to
X1 when the last jocation in the RAM array Is filled.
Q0 - Q8 | Outputs o} Data outputs for 9-bit wide data.
STATUS FLAGS
NUMBER OF WORDS
IN FIFO FF |AEF| HF | EF
1K 2K 4K
[} 0 (¢} H L H L-t «
1-127 1-255 1-511 H L H H
128-512 256-1024 512-2048 H H H H
513-896 1025-1792 2049-3584 H H L H
897-1023 1793-2047 3585-4095 H L L H
1024 2048 4096 L L L H-f«
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1DT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS ©

RECOMMENDED DC OPERATING CONDITIONS

SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL PARAMETER MIN. TYP. MAX. | UNIT
Terminal Voltage Millary Supply
with Respect to -05t0 +7.0 |-05t0 +7.0 v V, 45 50 55 v
Vieru aND P ccM Vottage
i Commercial
T | e 0to +70 |-5510 +125| °C Voo | supply voltage 45 [ 80 ] 88 | v
GND Supply Voitage 0 0 [¢] v
Tans | |omperature 5510 +125 |-65t0 +135| °C pply Votag
Vi, input ngha\fongga 20 _ _ v
Commerci )
Tore | Storage 5510 +125 [-6510 +155| °C
Temperature v Input High Vottage 02 _ _ v
lout DC Output Current 50 50 mA H Military ’
NOTE: Input Low Voltage
1. Stresses greater than those listed under ABSOLUTE MAXIMUM Vi M: I:mamermal & - - 038 v
RATINGS may cause permanent damage to the device. This is astress y
rating only and functional operation of the device at these or any other NOTE:
condjtiong above those }ndicated in the operational sections of this 1. 1.5V undershoots are allowed for 10ns once per cycle.
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may atfect reliability.
DC ELECTRICAL CHARACTERISTICS —IDT72021
{Commercial: Vo= 5.0V £10%, Tq = 0°C to +70°C; Military: Voe = 5V £ 10%, T, = -55°C to +125°C)
1DT72021 IDT72021 co'ﬂﬁgzggm_ I,I4)|T7|$°21y
LITAR
SYMBOL PARAMETER COMMERCIAL MILITARY t, = 50, 65, t, = 50, 65, UNIT
ty = 25,35ns ta = 30, 40ns 80, 120ns 80, 120ns
MIN. TYP. MAX.[ MIN. TYP. MAX.] MIN. TYP. MAX. [ MIN. TYP. MAX,
" Input Leakage Current
Iy (Any tnput) -1 - 1 -10 - 10 -1 - 1 -10 - 10 pA
ot Output Leakage Current -0 - 10 | -10 & 10 -0 - 10 -10 - 10 pA
Output Logic “1" Voltage
Vor lon = -2mA 24 - - 24 i - 24 - - 24 - - v
Output Logic “0” Voltage _ _ _‘ _ _ _ _ _
Vo lou = 8mA 04 - 0.4 04 0.4 v
loer™® Active Power Supply Current - — 120 o - 140 - 80 80 - 70 100 mA
@ Standby Current _ _ f _ _ _ _
lece (A= = FURT = V) 18 20 5 8 8 15 mA
(3) | Power Down Current
Iega (L) (Al InpUt = Vg -0.2V) - - 500 - - 900 - - 500 - - 900 pA
Power Down Current
3) — — — - - - — -
ees®® | (Al Inpat = Voe -0.2V) 5 9 5 9 mA
DC ELECTRICAL CHARACTERISTICS —IDT72031/041
1DT72031 1DT72031 1oT720 AL H
1DT72041 10772041 COMMERCIAL MILITARY
SYMBOL PARAMETER COMMERCIAL MILITARY %, = 50, 65 ta = 80, 65, UNIT
ta = 35ns ty = 40ns A e A dne
80, 120ns 80, 120ns
MIN. TYP. MAX.| MIN. TYP. MAX.| MIN. TYP. MAX.| MIN. TYP. MAX.
LM Input Leakage Current (Any Input}| -1 - 1 ~10 - ..l -1 - 1 -10 - 10 MA
lot@ Output Leakage Current -10 - 10 -10 - 16 -10 - 10 -10 - 10 A
Output Logic “1" Voltage
Vou lour = ~2mA 24 - - 2.4 = - 24 - - 24 - - v
Qutput Logic “0" Voltage
Voo lour = 8MA - - 04 | - 04 - - 04 - - 0.4 v
loct 3 Active Power Supply Current - 90 1401 4w 105 160® - 75 120 — 100 150 | mA
Standby Current )
lccz ) A=W-FRST=FLAT=v,)| - @ 12 - 12 25 - 8 12 - 12 25 mA
Power Down Current
3.4 - - - -
teea (™ 91 (Al input = Voo -0.2v) - temrz - -4 2 4 [ mA
Power Down Current
loea (8™ (All input = Vig -0.2V) - - 8 - - 12 - - 8 - - 2] mA
NOTES:
1. Measurements with 0.4 < V\y <V, 4. (L) - Low Power, (S) - Standard Power

2. B2V 04 < Vour € Vee.
3. lee measurements are made with OF = HIGH.

5. Tested atf = 20 MHz.
6. Testedatf = 153 MHz.
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1DT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS —IDT72021"
(Commercial: Vog = 5V £10%, Ta =0°C to +70°C; Military: Voo = 5V +10%, T = -55°C to +125°C)

COM'L. MIL. COM'L. MiL. MILITARY AND COMMERCIAL
SYMBOL PARAMETER 72021x25 | 72021x30 | 72021x35 | 72021x40 | 72021x50 72021x65 | 72021x80 |72021x120 juNiT
MIN. MAX.| MIN. MAX.]MIN. MAX.MIN. MAXMIN. MAX|MIN. MAX]MIN. MAX]MIN. MAX.
i Shift Frequency - 2885| - 26| - 222 - 20| - 15| - 125 - 10| - 7 |MHz
the R Cycle Time 35 - 14 - [5 - |6 - |8 —]100 - [140 - | ns
ta Access Time - w30 ] - 35| - 40| -~ 50| - 65| - 8| - 120 | ns
tar R Recovery Time 10 =10 - |10 —-]10 -1t -~ [15 -2 -]20 - |ns
tapw R Pulse Width(2) 25 - 13 -|3 - |4 -|s5 -|6 -[8 -]|120 - [ns
thiz Ei;’ﬁ%g’)‘” to Data Bus s ~ts -[s —|s -|w -f1o -|w -|[w0 -|n
twz | O FPulse Highto Data Bus 5 wifps s -5 s ~-|8s —|5 —]|5 ~|ns
tov Data Valid from R Puise High 5 - 5 - 5 - 5 - 5 - 5 - 5 - 5 - ns
g gﬂ‘i‘éfz“(i h to Data Bus - 18| - |- - 25|~ - 30|- |- 3 n
twe W Cycle Time 3 - |ai—-]as |50 - [es -|es - |10 - |140 - | rs
twpw W Pulse Width (2 25 ;w430 — |3 -4 -~ |80 -6 - |8 - [120 - [ ns
twa W Recovery Time 10 =1 -l -] -—J1 -1 —[20 - |20 = [|ns
| tps Data Set-up Time 15 w418 .~ 118 -—J2o —|a -3 -4 -[a0 - |ns
toy Data Hold Time 0o - o -]o -0 —-|5 110 -1 -]10 - |ns
thse RS Cycle Time 35 .. |40 -~ | 45 - |5 -]65 -~ ]8 - [100 - [140 - | ns
ths RS Pulse Width (2 26 - |3 -]3 -]4 -|s0 -|e6 -8 -[120 - [ns
tass RS Set-up Time 25 -~ 1. 30 -3 -]4a -|s50 -[e - |8 - [120 - | ns
tasn AS Recovery Time 0 =110 - |10 -1 -~ ]156 -1]115 -]120 -|20 - |ns
tatc AT Cycle Time 35 |40 -4 - |50 -[es -|s - |10 - |10 - |ns
tar RT Pulse Width @ 2. ~%1"3 - |3 -J4a -|s0 -|es -]8 - 120 - [ ns
trTa AT Recovery Time 10 “ 0 -] 10 -]10 -1 -1 -l20 -]20 - | ns
tasFi RS to EF and AEF Low - 35 ~- 40| - 45 ) - 50 - 65| - B | - 1w00] - 140 ns
tasr2 A5 to AF and FF High - ‘¥ Ji- 40f - 45| - 80| -~ 6| - 80| - 10| - 140 ns
trer R Low to EF Low - 25 - 30| - 30| - 33B| - 4] - 60| - 60| - 60| ns
tarr R High to FF High - 25| .« 3] - 3|~ 3|- a|]- 60]|]- 6| - 60 |ns
tape R Pulse Width After EF High 25 - 300 - )35 - |40 - |5 -]165 - |8 - [120 - |ns
twer W High to EF High - 2] - 3| - 30)- 33|- 45| - |- 6| - 6 ]ns
twee W Low to FF Low -, .25 - 3| - 3|- 33|- 45)- 6]~ 60| - 60 |ns
twre W Low to HF Low — 35 ) A 40 | - 451 -~ 5 ) - 65| — 8| - 100] - 140 | ns
{aHF R High to AF High -. 3| - 44f- 4| - 50| - 6| - 8|~ 10] - 140 ns
| twpe W Pulse Width after FF High 25 & - 30 - |35 - (4 -]5 -[65 - ]8 -~ (120 - | ns
tRe R High to Transitioning AEF =" 35 - 40| - 45 [ - B850 ] - 65 - 80 )] - 100 - 140 | ns
twr W Low to Transitioning AEF - 35 - 40 | - 45| -~ 50| - 65] -~ 8| - 100 — 140 | ns
toenz OF High 1o High-Z (Disable)® [ 0 ' 12 0 15[ 0 1710 200 25] 0 30]0o 3|0 30])ns
toeLz OF Low to Low-Z (Enable)® 0 12 0 5|0 17|0o 20|00 25(0 300 300 3/|ns
tace OF Low to Data Valid (Q0-8) -~ 18- 18 -~ 20| - 25| - 30| - 4 - 4] - 4 [ns
NOTES:

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 applies to read data flow-through mode.
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10T72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS —1DT72031/041"
(Commercial: Vog = 5V £10%, Ty =0°C to +70°C; Military: Veg = BV 210%, Ty = -55°C to +125°C)

72031x35 72031x40 72031x50 72031x85 72031x80 72031x120
SYMBOL PARAMETER 72041x35 72041x40 72041x50 72041x65 72041x80 72041120 | UNIT
MIN.  MAX. | MIN. MAX. | MIN. MAX.| MIN. MAX.| MIN. MAX.| MIN. MAX
1s Shitt Frequency - 222 - 20 - 15 - 125 - 10 - 7 | MHz
tae R Cycle Time 45 =i 11 5O - 65 - | 80 - 100 - | 140 - ns
ta Access Time — 35 ¢ S 40 - 50 - 65 - 80 - 120| ns
tan B Recovery Time 10 -1 10 - | 15 - | 5 - 20 - | 20 ~ | ns
thpw R Pulse Width® 35 - 40 - | s0 - | 65 - 80 - | 120 - ns
thz A Pulse Low to Data Bus at 5 - 5 | 10 ~ 1t 10 — 10 - 10 - ns
Low 2
twiz szpvuzls(g L—;ngh to Data Bus at 5 _ 8 _ 5 _ 5 _ 5 _ 5 _ ne
toy Data Valid from R Pulse High 5 - § - 5 - 5 - 5 - 5 - ns
tarz Eig;";?-‘rhgh 1o Data Bus at 20 - 25 30 | 20 ) v 35| ns
twe W Cycle Time 45 - 50 - 65 - 80 - 100 - 140 - ns
twew W Pulse Width(2) 35 i J 40 - | s0 - | 65 - 80 - | 120 - | ns
twa W Recovery Time 10 - 10 - 15 - 15 - 20 - 20 - ns
tos Data Set-up Time 18 = 24 - 30 - 30 - 40 - 40 - ns
1oH Data Hold Time 0 - 0 - 5 - 10 - 10 - 10 - ns
tasc K3 Cycle Time 45 ~-i |- 80 - | 68 - | 80 - 100 — | 140 - | ns
ths RS Pulse Width 2 35 - 40 - 50 - 65 - 80 - | 120 - ns
trss RS Set-up Time 35 - iAg . - | 80 - | 65 - 80 - | 120 - ns
tRsk RS Recovery Time 10 10 ~ 15 - | 15 - 20 - 20 - ns
tare BT Cycle Time 45 =~ 800 — | 65 - | s0 - 100 — | 140 - | ns
tr AT Pulse Width (@ 36 |40 - |0 -|e - | e - | 120 - | ns
trtR RT Recovery Time 10 - 10 - 15 - 15 - 20 - 20 - ns
thsF1 RS 1o EF and AEF Low - a5 [ e 50 [ - 65 | - 80 - 100 | - 140 ns
tRsr2 H3 1o AF and FF High - e | - 50 | - 65 | - 80 - 100 - 140 ns
trer H Low to EF Low - 30 o 35 - 45 | - 60 - 60 - 60| ns
thee R High to FF High ~ g 35| - 45 | - 60 - 60 | - 60| ns
tree R Pulse Width sfter EF High 35 - | s0 - | 65 - 80 - | 120 -1 ns
twee W High to EF High - 35 - 45 - 60 - 60 - 60 | ns
twre W Low to FF Low -~ a5 - 45 - 60 - 60 - 60 ns
twhe W Low to HF Low - 50 - 65 - 80 - 100 - 140 ns
tamF R High to AF High - o 50 - 65 - 80 - 00| - 140| ns
twer W Pulse Width atter FF High 35 -1} 40 - 50 - 65 - 80 - | 120 - ns
A R High 1o Transitioning AEF - 50 - 65 | - 80 - 00| - 140| ns
twr W Low to Transitioning AEF - 50 - 65 - 80 - 100 - 140 ns
toenz OF High to High-Z (Disable)® 0 20| o 5] 0 30 0 30| 0 30| ns
toez OE Low to Low-Z (Enabte) 0 20 0 25 0 30 0 30 [1} 30 ns
taoe OF Low to Data Valid (Q0-8) - 25 - 30 - 40 - 40 - 40 ns
NOTES:

1. Timings referenced as in AC Test Conditions.

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

4. Only applies to read dataflow-through mods.
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1DT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Puise Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5v
Output Reference Levels 1.5V
Output Load See Figure 1

CAPACITANCE (Ty= +25°C. 1 = 1.0MHz)

SYMBOL| PARAMETER(") CONDITIONS | MAX. | UNIT
Cin Input Capacitance ViN = OV 10 pF
Cour | Output Capacitance Vour= OV 10 pF

NOTE:

1. These parameters are sampled and not 100% tested.

NOTES:

-

» BXD
o FXD)

TO
QUTPUT
PIN

N0 QD

11K

T 30pF*

Figure 1. Output Load

*Includes scope and jig capacitances.

‘V‘V’V‘V’V’I‘V‘V’V‘:’V‘V’V‘V’V‘V’V’V‘V’V’V’V’V !

tasc
trs {__
K 7
|
tass > tasp —*
trss .
sk

trsr2

AF. FF A““’A‘A‘A‘A‘A‘A‘A‘A‘A’A‘A’A’A‘A’A‘A‘A‘A’A‘A‘A‘A‘A"

1. EF, FF, HF, and AEF may change status during Reset, but flags will be valid at tagc.
2. Wand R = V), around the rising edge of RS.

Figure 2. Reset
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1DT72021/031/041 CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES
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Figure 3. Asynchronous Write and Read Operation
LAST WRITE IGNCRED FIRST READ ADDITIONAL | FIRST WRITE
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Figure 4. Full Flag From Last Write to First Read
LAST READ IGNORED FIRST WRITE ADDITIONAL FIRST READ
READ WRITES
w n_F 7/
R X [N/ \_/
| tper [ - ; twer
EF
|
g
DATA OUT Y ;. m .(Q).

Figure 5. Empty Flag From Last Read to First Write
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1DT72021/031/041 CMOS PARALLEL

FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES
tare
tar {
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NOTE:
t. EF.FF, HF, and AEF may change status during Retransmit, but flags will be valid at tgrc.

Figure 6. Retransmit
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Figure 7. Empty Flag Timing
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Figure 8. Full Flag Timing
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IDT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

S S

R
e twie \ % tane
Ralt-Full | (1/2) Halt-Full (1/2)
RF Half-Full + 1

[ tae

7/8 Full (7/8 Fuly
e ZERM)

Almost-Full (7/8 Full + 1)

Almost-Em)|
(1/8 Full - %w

(1/8 Full)

Almost-Empty (1/8 Full - 1)

Figure 9. Aimost-Empty/Almost-Full Flag and Half-Full Timings

t
taoe OEHZ

VALID
DATA

toez

Figure 10. Output Enable Timings
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IDT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES

OPERATING CONFIGURATIONS Figure 11). In this mode, the Half-Full Flag (HF), which is an active
low output, is shared with Expansion Out (XO).
SINGLE DEVICE CONFIGURATIION

The IDT72021/031/041 is_in the Single Device Configuration
when the Expansion in (XI) control input is grounded (see

(HALF-FULL FLAG)  HF AEF

P ¢

WRITE (W) (R) READ

9 9
o m or [ Jornom
72021/031/041

FULL FLAG (FF) (EF ) EMPTY FLAG
—

RESET (R%) (AT) RETRANSMIT
(OE) QUTPUT ENABLE

EXPANSION IN {X1) l

Figure 11. Block Dlagram of Single 1K/2K/4K x 9 FIFO

WIDTH EXPANSION CONFIGURATION Figure 12 demonstrates an 18-bit word width by using two
Word width may be increased simply by connecting the corre- IDT72021/031/041 devices. Any word width can be attained by

sggndinqﬁput control signals of multiple devices. Status flags adding additional IDT72021/031/041s.

(EF, FF HF, and AEF) can be detected from any one device.

ey | o XL _4FF AEF 1 1 AF
DATA IN (D) 7 2
7 T YL _ ___ _ __ | (OE)OUTPUT ENABLE
WRITE (W) ———— ] (R) READ
QULAAG  (FF) 7202110511041 r20211091/041| _(EF) EMPTY FLAG
RESET (RS) ————t——— - — (RT) RETRANSMIT
9y 97
.7L

||}-—>
bt}

I
bt

s
; ’ (Q) DATA OUT

14 14

NOTE:
Flag detection is accomplished by monitoring the FF, EF, HF and AEF signals on sither {any) device used in the width expansion configuration. Do not
connect any output control signals together.

Figure 12. Block Diagram of 1K/2K/4K x 18 FIFO Memory Used in Width Expansion Configuration
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1DT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DEPTH EXPANSION (DAISY CHAIN) MODE

The IDT72021/031/041 can easily be adapted to applications
when the requirements are for greater than 1K/2K/4K words.
Figure 13 demonstrates Depth Expansion using three
IDT72021/031/041s5. Any depth can be attained by adding addi-
tional devices. The 1DT72021/031/041 operates in the Depth Ex-
pansion configuration when the foliowing conditions are met:

1. Thefirst device must be designated 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 tied to the
Expansion In (X!) pin of the next device. See Figure 13.

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 com-
posite FF or EF). See Figure 13.

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

For additional information, refer to Tech Note 9: “Cascading
FIFOs or FIFO Modules”.

COMPOUND EXPANSION MODE

The two expansion techniques described above can be applied
together in a straightforward manner to achieve large FIFO arrays
(see Figure 14).

BIDIRECTIONAL MODE

Applications which require data buffering between two systems
(each system capable of Read and Write operations) can be
achieved by pairing 1DT72021/031/041s as shown in Figure 15.

TRUTH TABLES

TABLE |—RESET AND RETRANSMIT
SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE

Care must be taken to assure that the appropriate flag is monitored
by each system (i.e. FF is monitored on the device where W is
used; EF is monitored on the device where R is 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 writa flow-through mode. For the read flow-through
mods (Figure 16), the FIFO permits a reading of a single word after
writing one word of data into an empty FIFO. The data is enabled
onthebus in (twer + ta) Ns after the rising edge of W, calied the first
write edge. It remains on the bus until the R line is raised from low-
to-high, after which the bus would go into a three-state mode after ’
tasz Ns. The EF line would have a pulse showing temporary dea-
ssertion and then would be asserted. In the interval of time that R
was low, more words can be written to the FIFO (the subsequent
writes after the first write edge will deassert the empty flag); how-
ever, the same word (written on the first write edgs), presented to
1he output bus as the read pointer, would not be incrementad when
R is low. On toggling R, the other words that were written to the
FIFO will appear on the output bus as in the read cycle timings.

In the write flow-through mode (Figure 17), the FIFO permits the
writing of a single word of data immediately after reading one word
of data from a full FIFQ. The R line causes the FF to be deasserted,
but the W fine being low causes it to be asserted again in anticipa-
tion of a new data word._On the rising edge of W, the new word is
loaded in the FIFO. Tha W line must ba toggled when FF is not as-
serted to write new data in the FIFO and to increment the write
pointer.

For additional information, refer to Tech Note 8: “Operating
FIFOs on Full and Empty Boundary Conditions” and Tech Note 6:
“Designing with FIFOs™.

MODE INPUTS INTERNAL STATUS OUTPUTS
RS RT X1 Read Pointer Write Polnter EF FF HF AEF
Reset 0 X 0 Location Zero Location Zero 0 1 1 0
Retransmit 1 0 0 Location Zero Unchanged X X X X
Read/Write 1 1 0 Increment Increment (1) X X X X

NOTE:
1. Pointer will increment if flag is high.

TABLE Il —RESET AND FIRST LOAD TRUTH TABLE

DEPTH EXPANSION/COMPOUND EXPANSION MODE

INPUTS INTERNAL STATUS OUTPUTS
MODE RS FL Xi Read Pointer Write Pointer EF FF
Aeset First Device 0 0 1) Location Zero Location Zero 0 1
Reset all Other Devices 0 1 ] Location Zero Location Zero 0 1
Read/Write 1 X 1 X X X X
NOTE:

1. Xl is connected to XO of previous device. See Figure 13.

RS = ResetInput, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, X1 = Expansion Input, HF = Half-Full Flag Output;
AEF = Almost Empty/Almost Full Flag.
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NOTE:
1. iDT only guarantees depth expansion with identical IDT part numbers and speed.

Figure 13. Block Diagram of 3K/6K/12K x 9 FIFO M y (Depth Expansion)
LN ] Qo- QN

IDT72021/ IDT72021/ IDT72021/
R.W.RS 031/041 « | 031/041 031/041
——®| DEPTH | DEPTH oo —P1 DEPTH

EXPANSION EXPANSION EXPANSION
BLOCK BLOCK BLOCK
Dy - Dy e e

NOTES:
1. For depth expansion block see section on Depth Expansion and Figure 13.

2. For Flag detection see section on Width Expansion and Figure 12.

Figure 14. Compound FIFQO Expansion
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Flgure 15. Bldirectional FIFO Mode
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Figure 16. Read Data Flow-Through Mode

SYSTEM B

$6-39



IDT72021/031/041 CMOS PARALLEL
FIRST-IN/FIRST-OUT FIFO WITH FLAGS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

\ N
R N /l
twee e
w \EEEQ\ ¥: !} /|
v
FF fo— trer o "37
w
+_ twer v
hat " ton
DATA IN
DATAN < VALID >_
}‘— tos —+|
le— t, v
DATAGur DATA OUT VALID ‘I x

ORDERING INFORMATION

Figure 17. Write Data Flow-Through Mode

D KXXXXX X X X X
Device Type Power Speed Package _ Process/
Temperature
Range
Blank Commercial (0°C to +70°C)
B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B
P Plastic DIP
D CERDIP
J Plastic Leaded Chip Carrier
L Leadless Chip Carrier
25 72021 - Com’). Only
30 72021 — Mil. Only
35 72021/031/041 - Com’l. Only
40 72021/031/041 —Mil. Only Access Time (1)
50 72021/031/041 - All Speed in Nanoseconds
85 72021/031/041 - All
80 72021/031/041—All
120 72021/031/041 - All
|'s Standard Power
1L Low Power
72021 1024 x 9-Bit FIFO
72031 2048 x 9-Bit FIFO
72041 4096 x 9-Bit FIFO
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