512/1K/2K/4K x 9-bit L8C2011/2021

First-In/First-Out (FIFO) with Flags + OE L8C2031/2041

| FEATURES | | DESCRIPTION ]

0 First-In/First Out (FIFO) using The L8C2011, L8C2021, L8C2031,and  parallel. The active device is deter-
Dual-Port Memory L8C2041 are dual-port First-In/First-  mined by the Expansion In (XI) and

Q High Speed — to15 ns Access Time Out (FIFO) memories. The FIFO Expansion Out (XO) signals which are

Q Asychronous and Simultancous memory products are organized as: daisy chained from device to device.
Read and Write L8C2011 - 512 x 9-bit The read and write operations are

Q Fully Expandable by both Word L8C2021 - 1024 x 9"’# internally sequential through the use
Depth and /or Bit Width L8C2031 - 2048 x 9-bit of ring pointers. No address informa-

Q Empty and Full Warning Flags L8C2041 - 4096 x 9-bit tion is required to load and unload

Each memory utilizes a special data. The write operation occurs

d
Q Independent Output Enable algorithm that loads and empties data  when

s OF e Write (W) signal is LOW.
Control Pin OF on a first-in/first-out basis. Full and

s when Read (R) goes LOW
t Enable (OE) is LOW. The
e data Butputs go to the high im-

Q Almost Full or }.Empty Flag Empty flags are provided to prevent
O Auto Retransmit Capability data overflow and underflow. Threg

Q Plug Compatible with IDT720xx additional pins are also provided td Jajse state when R is HIGH or the
Q Package Styles Available: allow for unlimited expansion jn.both™\ \QE is HIGH. A Retransmit (RT) capa-
¢ 32-pin Plastic DIP word size and depth. Depth E bitity allows for reset of the read
¢ 32-pin Plastic LCC sion does not result in a fla@xthr pointer when RT is pulsed LOW,
¢ 32-pin Ceramic LCC penalty. The parts are hooke allowing for retransmission of data
with the data and coqt ti from the beginning. Read Enable (R)
% and Write Enable (W) must both be
L8C2011/2021/2031/2041 BLock Diagram  \\O\ N\ 7 HIGH during a retransmit cycle, and

~> then R is uﬁd to access the data. A
DAT[;_";:’UTS N Half Full (HF) output flag is available
in the single device and width expan-
Q'\ sion modes. In the depth expansion
TTTA NI . . . . s
0 configuration, thﬁpm provides the
Expansion Out (XO) information
which is used to tell the next FIFQ that
v it will be activated.

%
2 .
[?”H'TE 2RF 9-bit ¢ READ The FIFOs are designed to have the

o

WRITE
w CONTROL

4

K x o.bit POINTER " "
N r'wY fastest data access possible. Even in

lower cycle time applications, faster
K e access time can eliminate timing
okax LLTTTTTTT bottlenecks as well as leave enough
THREE- . margin to allow the use of the devices
STATE ; ;
BURPERS G mrser [ without external bus drivers.

LOGIC .

DATA QUTPUTS [— FLAT | The FIFOs are designed for those ap-

READ Qo-Ce plications requiring asychronous and
CONTROL simultaneous read/ writes in multi-

] T ¥ processing and rate buffer applica-

FLAG > FF tions.
LOGIC — > FF
L—;—%m AET Latchup and static discharge protec-
tion is provided on-chip. The FIFOs

EXPANSION |«
w— g toaic | . xomF

can withstand an injection current of
up to 200 mA on any pin without
damage.
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512/1K/2K/4K x 9-bit FIFO with Flags + OE L8C2011/2021/2031/2041

Maximum RATINGS Abova which useful life may be impaired (Notes t and 2)

Storage temperature ....................

DC voltage applied to outputs in High Z state....
DC input voltage ......

OO —65°C to +150°C

Oparating ambiont TOMPETALUIS .........cocieriiiierr et ecvine s s s e st sterb s an s s e bssensasas —55°C to +125°C
Vce supply voltage with respect to ground ....... .—-05Vto+7.0V
.-05Vto+7.0V
.—3.0Vto+70V

Power Dissipation .......ccccceverrrnnene rereenee e ne s e 1.0W
Output current into oW QUEPULS ..o stk d e 20 mA
LatChup CUITENE ... e e e e e UUT 0 SO > 200 mA

N A
OperaTING CONDITIONS To meet specified electrical and switching char{g@‘s})}é&\
Mode Temperature Range (Am xsijpply Voltage (Vco)
Active Operation, Commercial 0°C to +70°G, 50V £10%
Active Operation, Military ~55°C to +125°% 50V £10%

S N

ELecTricAL CHARACTERISTICS Over Operating Consji(é\»\s\

Symbol Parameter Test Condition \\%V Min | Typ | Max | Unit
VoH | Output High Voltage 1OH = —2. mw 24 v
VoL Output Low Voltage - oL = 8 0 mA \VQ\& Mln - - 70.4 . VA
VIH Input High Voltage / V - 22 vee | v

2 +03
VIL | Inputlow Voltage 1\ INele 3 -30 08 | v
hix Input Leakage Curru&Q//lQl/bé VIN < Vce -10 +10 | pA
loz | Output Leakage Bumanth\, R > Vs, GND < Vour sVeo 10 410 | pA
los | Output Short Cutyef VouT = GND, Ve = Max (Note 4) B -150 | mA
lccz Vcce Current, Stan&@ All Inputs = VIH MIN {Notes 7, 17) R 35 [ mA
Icca vcce Current, Powerdown | All Inputs = VCC (Note 13) 7 20 | mA
CIN Input Capacitance N Ambient Temp 25°C vec=45V pF
Cout | Output Capacitance Test Frequency = 1 MHz (Note 8) 7 pF
L8C2011/2021/2031/2041-

Symbol Parameter Test Condition 50 35 25 20 15 | Unit
lcct Vce Current.ﬁéc—t'iyvz_aﬂ _ Vce = Max., louT = 0 mA (Notes 5, 6, 17)] 80 90 90 | 100 | 100 | mA
Fs Shift Frequency o 15 | 20 2§ 733 40 | MHz

DEVICES INCORPORATED
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512/1K/2K/4K x 9-bit FIFO with Flags + OE

L8C2011/2021/2031/2041

| SIGNAL DESCRIPTIONS

INPUTS
RESET (RS)

Reset is accomplished whenever the Reset (RS) input is
taken to a low state. During reset, both internal read and
write pointers are set to the first location. A reset is
required after power up before a write operation can take
place. Both the Read enable (R) and Write enable (W)
inputs must be in the high state during the window shown
(i.e., twHsH before the rising edge of RS) and should not
change until tSHWL after the rising edge of RS. Hall-Full
Flag (HF) will be reset to high after Reset (RS).

WRITE ENABLE (W)

A write cycle is initiated on the falling edge of this input if
the Full Flag (FF) is not set. Data setup and hold time
must be adhered to with respect to the rising edge of the
Write enable (W). Data is stored in the RAM array se-
quentially and independently of any on-going read
operation.

To prevent data 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
after tRHFH, allowing a valid write to begin. When the
FIFO is full, the internal write pointer is blocked from W,
so external changes in W will not affect the FIFO when it
is full.

OUTPUT ENABLE (OE)

The data outputs Qo-Q8 are enabled when OE is low.
Once enabled, the outputs bEhave according to the condi-
tion of R and EF. When the OE is high, the outputs Qo-Qs
go to the high in impedance state regardless of the value of R
and EF. The OE pin only inhibits the output buffers. It
does not inhibit incrementing of the read pointer, there-
fore, it is possible to move the read pointer and have the
Q0-Q8 bus remain tristated.

READ ENABLE (R)

A read cycle is initiated on the falling edge of the Read
enable (y) R) provided the Empty Flag (EF) is not set. The
data is accessed on a First-In/First-Out basis, independent
of any ongoing write operation. After Read enable (R)
goes high, the Data Outputs (Qo-Q8) will return to a high
impedance condition until the next Read operation. When
all the data has been read from the FIFO, the Empty Flag
(EF) will go low, allowing the “final” read cycle but
inhibiting further read operations with the data outputs
remaining in a high impedance state. Once a valid write
operating has been accomplished, the Empty Flag (EF) will
go high after twilEll and a valid read can then begm
When the FIFQO is empty, the internal read pointer is
blocked from R so external changes in R will not affect the
FIFO when it is empty.

FIRST LOAD/RETRANSMIT (FL/RT)

This is a dual-purpose input. In the Depth Expansion
Mode, this pin is grounded to indicate that it is the first

loaded (see Operating Modes). In the Single Device Mode,
this pin acts as the retransmit input. The Single Device
Mode is initiated by grounding the Expansion In (XI).

The FIFOs can be made to retransmit data when the Re-
transmit enable control (RT) input is pulsed low. A
retransmit operation will set the internal read pointer to
the first location and will not affect the write pointer.
Read enable (R) and Write enable (W) must be in the high
state during retransmit. This feature is useful when less
than the full memory has been written between resets.
Retransmit will affect the Half-Full Flag (HF), depending
on the relative locations of the read and write pointers.
The retransmit feature is not compatible with the Depth
Expansion Mode.

EXPANSION IN (X1}

This input is a dual-purpose pin. Expansion In (X1) is
grounded to indicate an operahon in the single device
mode. Expar\smn In (X1) is connected to Expansion Out
(XO) of the previous device in the Depth Expansion or
Daisy Chain Mode.

DATA INPUTS (Do-Ds)

Data input signals for 9-bit wide data. Data has setup
and hold time requirements with respect to the rising
edge of W.

OUTPUTS

FULL FLAG (FF)

The Full Flag (FF) will go low, inhibiting further write
operation, indicating that the device is full. If the read
pointer is not moved after Reset (RS), the Full Flag (FF)
will go low after 512 writes for the L8C2011, 1024 wites for
the L8C2021, 2048 wites for the L8C2031, and 4096 writes
for the L8C2041.

EMPTY FLAG (EF)

The Empty Flag (EF) will go low, inhibiting further read
operations, when the read pointer is equal to the write
pointer, indicating 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 (X]) 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
to 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 deasserted by the rising edge of the read op-
eration.

In the Depth Expansion Mode, Expansion In (XI) is
connected to Expansion Out (XO) of the previous device.
This output acts as a signal to the next device in the Daisy
Chain by providing a pulse to the next device when the
previous device reaches the last location of memory.

FIFO Products
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512/1K/2K/4K x 9-bit FIFO with Flags + OE »

L8C2011/2021/2031/2041

ALMOST-EMPTY/ALMOST-FULL FLAG (AEF)

The AEF signal indicates that the FIFO is between Empty
and 1/8 Full or between 7/8 Full and Full. The distinsta-
tion between Almost-Empty and Almost-Full can be made
by using AEF in conjunction with HF. The AEF signal is
primarily designed for use in standalone applications.

DATA OUTPUTS (Qo-Qs)

Data outputs for 9-bit wide data. This data is in a high
dance condition whenever Read enable (R) is high,

O{Q is high, or the device is empty.

Status FLaGs
| NUMBER OF WORDSINFIFO |
512 1K 2K 4K FF | AEF |HF | EF
0 0 0 0 HlL[H[L
163 | 1-127 | 1-255 1511 | H| L |H|H
64-128 | 128-512 | 256-1024 | 5122048 | H| H |H | H
129-448| 513-896 [ 1025-1792 | 2049-3584 | H H L|H
449.511|897-1023|1793-2047 | 3585-4005| H| L | L | H
512 | 1024 2048 4006 | L| L |L|H

| OPERATING MODES

SINGLE DEVICE MODE

A single FIFO may be used when the application require-
ments are for the number of words in a single device. The
FIFOs are in a Single Device Configuration when the Ex-
pansion In (XI) control input is grounded. In this mode
the Half-Full Flag (1P, which is an active low output, is
the active function of the combination pin XO/HF.

WIDTH EXPANSION MODE

Word width may be increased simply by connecting the
corresponding input control signals of multiple devices.
Status flags (AEF, EF, FF, and HF) can be detected fr
any one device. Any word width can be attained

adding additional FIFOs. Flag detection is accompli

by monitoring the AEF, FF, EF, and I TF signals.on cithe

ati

Do not connect any output signals to

DEPTH EXPANSION (DAISY

The FIFOs can easily be adapte
requirements are for greater fha

jons where the
r of words in

ditional FIFOs. The FIFOs

The first device must be designated by grounding the
First Load (FL) control input.

All other devices must have FL in the high state.

The Expansion Out X0O) pin of cach device must be
tied to the Expansion In (XI} pin of the next device
with the last device connecting back to the first.
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
sct to generate the correct composite FF or EF).

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

o

BIDIRECTIONAL MOD

ta buffering between two
Read and Write opera-
iring FIFOs. Care must be

tored on the device when R is used). Both
3ign and Width Expansion may be used in

es of flow-through modes are permitted: a read
-through and write flow-through mode. For the read
ow-through mode, the FIFO permits the reading of a
single word after writing one word data into an empty
FIFO. The data is enabled on the bus in {WHEH + tRLQV)
ns after the rising edge of W, called the first write edge,
and 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 tRHQZ ns. The EF line would have a pulse
showing temporary de-assertion and then would be
asserted. In the interval of time that R is low, more words
can be written to the FIFO (the subsequent writes after the
first write edge will be de-assert the Empty Flag). How-
ever, the same word (written on the first write edge)
presented to the output bus as the read pointer, would not
be incremented when R is low. On toggling R, the other
words that are written to the FIFO will appear on the
output bus as in the read cycle timings.

In the write flow-through mode, 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 de-asserted 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 line must be toggled when FF is not asserted to
write new data in the FIFO and to increment the write
pointer. The user must be aware that there is no minimum
value for tRLEL and tWLFL. These pulses may be slight
during some operating conditions and lot variations.

FIFO Products
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512/1K/2K/4K x 9-bit FIFO with Flags + OE L8C2011/2021/2031/2041

l SWITCHING CHARACTERISTICS Over Operating Range (ns) ]

TimiNng REFERENCES

LBC2011/2021/2031/2041-
50 35 25 20 15

Symbol Parameter Min | Max | Min | Max | Min |Max | Min | Max | Min | Max
tRLRL Read Cycle Time 65 45 35 30 25

tALov | Read Low to Output Valid (Access Time) 50 RES 25 20| |15
tAHRL | Read High to Read Low (Notes 9, 10) T 16 |10 10 8

tALAH Read Low to End of Read Cycle (Notes 9, 10) 50 35 25| ] 20 15
| trioz | Read Low to Output Low Z (Note 2) 0] | s 5 s 3] |
tRHav | Read High to Output Valid - 5 5 51 |I's 5
‘tRHaz | Read High to Output High Z (Note 15) 30 20 |10 10 10
twLwL | Write Cycle Time (Note 10) “les| |45 |35 30 25|
tWLwH | Write Low to Write High (Notes 8, 10) ~ |s0 35| Las | |20 115
twHwL | Write High to End of Write Cycle (Notes 9, 10) 15 10~ {\Wo | 10 8] ]
tovwH | Data Valid to Write High (Notes 9, 10) 30 [ 18le—ys] |15 10
tWHDX Write High to Data Change (Notes 9, 10) L 5 /E*\L N ‘ 9 | o

tSLSH Reset Cycie Time (Notes 10, 11) 50 5 25 20 15

tsLwL Reset Low to Write Low (Notes 10, 11) T T es | gé//)\? I 25
twHsH | Write High 1o Reset High (Notes 10, 11) 50 K\ 35 25| 20| 15|
tansH | Read High to Reset High (Notes 10, 11) 80 [N\ s~ | 25 20| |15

tSHWL Reset High to Write Low (Notes 10, 11) f6§ \_<_Tbhk |10 1w 18

tSLEL Reset Low to Empty Flag Low Qw\x\s& 45 3| .3 25
tSLHH Reset Low to Half-Full Flag High \ 5 45 35 30 25
(tsLFH | Reset Low to Full Flag High NN >l 65| [as] 35| a0 | |25
tSLAL Reset Low to Almost Empty/Full Flag Low \\ Lo 65 45 35 30 25

< tDvwH twHDX
Do-Ds " DATA IN VALID DATA-IN VALID

ReseT TiMING

tsiwL
tsLSH
RS 5( 7
twHSH tSHWL ——
W XXX XXX AR X XXX XA —
tAHSH
R AX XXX XXX XXX XXXA
tSLEL, tSLAL
AEF, EF  2XXXXH 5
tSLHH, tSLFH

XXX XXX X XXX XXX KX XX XXX XXX ITKNK

————— — FIFO Products
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512/1 K/2K/4K x 9-bit FIFO with Flags + OE

L80201 1 /2021 /2031 /2041

| SWITCHING CHARACTERISTICS Over Operating Range (ns)

TimiNG REFERENCES

L8C2011/2021/2031/2041-
50 35 25 20 15

Symbol Parameter Min | Max | Min | Max | Min |Max | Min [ Max | Min | Mex|
| tALY | ~Read Low 1o Output Valid B D N 25 20 15
tALEL Read Low to Empty Flag Low 45 30 25 20 15
tRHFH Read High to Full Flag High ) T a5 ‘30| |25 25 | | 25]
tWHEH | Write High to Emply Flag High o 45 30| |25 25 25
[ twirl | Write Low to Full FlagLow o B 145 |30 ‘25 20 15
1TLAL Retransmit Cycle Time 65 a5 |38 |s0] |25
tTLTH Retransmit Low to End of Retransmit Cycle (Notes 10, 11) | 50 | 35 25 20 15

tAHTH Read/Write High to Retransmit Hngh (Notes 9, 10, 7141) 50 | | a5 |25 20 BRI

tTHAL Retransmit High to Read/Write Low (Nota 10) 15 1 10 'fj(\ﬁ)‘ |10 1 s

A

FuiL FLAG From Last WriTe 1o FirsT Reap

LAST WRITE IGNORED FIRST READ ADDITIONAL
WRITE WRITES
R N A
w SN N
TWLFL
(43
N \)
EmeTy FLAG From Last Reao o Finst Write % \
LAST READ ED \Q FIRSTWRITE | ADDITIONAL| FIRST READ
WRITES
W 4 AN /
R N N\ /
tWHEH

EF ~ }

DATA )z pnioy

ATA XS
ReTransmit
tTLAL
o tTLTH
RT X A l
tAHTH tTHAL *

FLAG VALID

,llll
lll"

n
i)
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512/1K/2K/4K x 9-bit FIFO with Flags + OE L8C2011/2021/2031/2041

| SWITCHING CHARACTERISTICS Over Operating Range (ns) l

TwiNG REFERENCES

L8C2011/2021/2031/2041-
50 35 25 20 15
Symbol Parameter Min | Max | Min | Max | Min |Max [ Min | Max | Min | Max
tRHFH Read High to Full Flag High 45 30 25 25 25
tEHRH | Read Pulse Width After Empty Flag High 50 35 25 20 5]
tWHEH | Write High to Empty Flag High 45 30 25 25| 28
tWLHL | Write Low to Hali-Fuli Flag Low 65 45| | as 30 25
tRHHH Read High to Half-Full Flag High 65 45 1 35 30 25
tFHWH Wirite Pulse Width After Full Flag High (Note 10) 50 35 h 25 20 15
tRHTA Read High to Transitioning AEF 65 Qtiiw 35 a0 25
tWLTA Write Low to Transitioning AEF 65 | 45 w 35 30 25
ICEV/NN

Ewmpry FLAG TiminG

N
_ \% N
w AN N .
EF & A

EF
[-— tEHRH
R \\\\\\\\\\\\\\\\\\‘(\3\\\\\\\\\\\\‘ }
PN

FuLL FLag Timing NN

2\
<7 ]

"
FF P
N [ tFHWH
WO ANNNNNN NSNS SNNNNNNNNNNNNNANNK ;l‘
NN
L >
ALmosT-Empry/FuLL FLA\O\QD Havr-Fuit FLag Timing
o
w 5< /
R
HALF-FULL (172) twLHL —+——— tAHHH HALF-FULL {172)
[ra HALF.FULL + 1 jﬁ
(778 FULL) |.‘ LRHTA (778 FULL)
AEF ALMOST-FULL (7/8 FULL + 1)
[e— tWLTA
AEF  ALMOST-EMPTY (158 FULL - 1) (178 FULL)
ALMOST EMPTY (1/8 FULL - 1)
———— FIFO Products
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512/1K/2K/4K x 9-bit FIFO with Flags + OE L8C2011/2021/2031/2041

| SWITCHING CHARACTERISTICS Over Operating Range (ns) 1

TiminGg REFERENCES

L8C2011/2021/2031/2041-
50 35 25 20 15
Symbol Parameter Min | Max | Min | Max | Min |Max | Min | Max | Min | Max
tALoL Read/Write to Expansion Out Low (Note 12) 50 35 \ 25 20 15
taHOH | Read/Mirite to Expansion Out High (Note 12) 50 35\ [ 2 20 15
tXLXH Expansion In Pulse Width (Notes 10, 12) 50 351 20 15
XHXL Expansion In High to Expansion In Low (Notes 10,12) 10 ) g 10 10 | 10|
tALXL Read/Write Low to Expansion In Low {Notes 10, 12) 15 N7 > 10 10 10
toHaz Qutput Enable High to Qutput High Z (Disable) 0 %\ 17 0| 12 0| 10 0| 10
toraz | Output Enable Low to Output Low Z (Enable) RIS 17| o112 o] 10| O 10]
toLav Output Enable Low to Output Valid (Qo—Qs) 5@ 20 15 10 10
EEGSSINN\Y
ExpansioN Qur N
WRITE TO %V
LAST PHYSICAL
w LOCATION READ FROM
LAST PHYSICAL
R }ﬁt_—‘ LOCATION
- taloL -ta tALOL L AHOH
X0 p oS E§ U ( N

Expansion IN N2

e

N
WRITE TO
tALL FIAST PHYSICAL
=T\ LOCATION /_(
W . READ FROM
ALXL FIRST PHYSICAL
A LOCATION VO
Qutput ENaBLE TiMiNg
AT\ /s

. i A
toLov | toHaz
D P,

toLoz—

—————— FIFO Products

DEVICES INCORPORATED
3-24 5/15/90




512/1K/2K/4K x 9-bit FIFO with Flags + OE L8C2011/2021/2031/2041

[—SWITCHING CHARACTERISTICS Over Operating Range (ns) |

TimiING REFERENCES

L8C2011/2021/2031/2041-
50 35 25 20 15
Symbol Parameter Min | Max | Min | Max | Min |Max | Min | Max | Min | Max
tRLEL Read Low to Emply Flag Low A5 30 25 20 15
tEHRH Read Pulse Width Atter Empty Flag High 50 35 25 20 15
tWHEH Write High to Empty Flag High 45 30 25 25 25
tRLQV Read Low to Output Valid 50 35 25 20 15
twhQz Write High to Output Low Z (Notes 14, 15) 15 10 5 5 3
tRHFH Read High 1o Full Flag High 45 30 { 25 25 25
['tWLFL | Write Low to Full Flag Low 45 30 [\\ 25 20 15
tFHWH | Write Pulse Width After Full Flag High 50 35 28 20 15
tovwH | Data Valid to Write High 30 L 3enY | 1% 15 10
| twHDx | Write High 1o Data Change 5 \0/ 0 0 [¢]
S
Reap Data FLow-THrouaH Mobe AT N
DN AN
DATA IN j( \ \\
N—>
W \
ZENAANANANNNN \ o —————
ho tRLEL
e AR 1
ENA - tALov
DATA OUT Q % DATA-OUT VALID D —
= — A —
77
/AN

Whrite Data FLow-THROUGH
N

tFHWH —
w

o |-— t RHFH —¢ tWLFL
FF A
tDVWH 1 twHDX
DATA IN DATA-IN VALID ji

tALQY
DATA OUT KK _ommorrvais XXX

SN o

%

IIIII
n

il
i
il

——— — FIFO Products
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51 2/1 K/2K/4K X 9- blt FIFO WIth Flags + OE

L8C2011/2021/2031 /2041

FIFO Memonry (DeptH Expansion) BLock DiaGram

FULL

_ _ Xo A
W = L :
3 [ EF 1
) 7 > L8C20xx >
» FL
A
X0
> - => > |—» >y
< 5 EF
> L8C20xx
/ d — |
> </~\\
Tl
% 1 AN
] Fr “_NEIP
9 EFE;
7 M Lsc20 -
. ==
RS >

EMPTY

AN

TasLe 1. Reset ano RetransMi¥ (SRar 2 DEvice ConricuraTion/'WiDTH Expansion Mope)
INJ \%Z ~ INTERNAL STATUS OUTUPUTS
MODE Rs ((AY Read Pointer |  Write Pointer EF | FF | HE | AEF
Reset /\ \§ \6 Location Zero Location Zero 0 1 1 0
Retransmit @ 0 0 Location Zero Unchanged X X X X
Read/Write \\ 1 0 Increment Increment X X X X
TapLe 2. ReseT anb First Loap TrutH TaBLE (DeprH Expansion/Comeouno Expansion Mope)
INPUTS INTERNAL STATUS OUTUPUTS
MODE RS | RT| Xi Reed Polnter Write Pointer | EF | FF | AEF
Reset First Device 0 o1 Location Zero Location Zero 4] 1 0
Reset All Others 0 1 (1) Location Zero Disabled Location Zero Disabled 0 1 0
Read/Write 1@ |m X X X X X

(1) See Depth Expansion Block Diagram above.

(2) Unchanged.

DEVICES INCORPORATED
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512/1K/2K/4K x 9-bit FIFO with Flags + OE

L8C2011/2021/2031/2041

[ NOTES

]

1. Maximum Ratings indicate stress specifi-
cations only. Functional operation of these
products at values beyond those indicated
in the Operating Conditions table is not
implied. Exposure to maximum rating con-
ditions for extended periods may affect re-
liability of the tested device.

2. The products described by this specifica-
tion indude internal circuitry designed to
protect the chip from damaging substrate
injection currents and accumulations of
static charge. Nevertheless, conventional
precautions should be observed during
storage, handling, and use of these circuits
in order to avoid exposure to excessive elec-
trical stress values.

3. This product provides hard clamping of
transient undershoot. Input levels below
ground willbe clamped beginningat-0.6 V.
A currentin excess of 100 mA is required to
reach-2 V. The device can withstand indefi-
nite operation with inputs as low as -3V
subject only to power dissipation and bond
wire fusing constraints.

4. Duration of the output short circuit
should not exceed 30 seconds.

5. Typical’ supply current values are not
shown but may be approximated. At 3
of +5.0 V, an ambient temperature
and with nominal manufacturing
ters, the operating supply
approximately 3/4 or less o
values shown.

6. Tested with outputs open and™d&
puts changing at the specified read and
wrtie cycle rate. The deviceis neither full or
empty for the test.

7. Tested with outputs open in the worst
static input control signal combination (i.e.,
W, R, XL, F1,, RS, and OE).

8. These parameters are guaranteed but not
100% tested.

9. Test conditions assume input transition
times of 5 ns orless, referencelevelsof 1.5V,
output loading for specified 100 and ICH
plus 30 pF (Fig. 1a),and input pulse levels of
010 3.0V (Fig. 2).

10. Each parameterisshown asa minimum
or maximum value. Input requirements are
specified from the point of view of the exter-
nal system driving the chip. For example,
trLrH is specified as a minimum since the
external system must supply at least that
much time to meet the worst-case require-
ments of all parts. Responses from the inter-
nal circuitry are specified from the point of
view of the device. Access time, forexample,
is specified as a maximum since worst-case
operation of any device always provid
data within that time.

11. When cascadingdevices, theres
width must be increased to equa
tsLHH.

12. It is not recommend
vices and other vend
together. The parts ar
for-pin compatibl&
voltage compensati

<gs canonly guar-
ic Devices parts to

, output disable time is less than
enable time for any given device.

. Transition is measured +200 mV from
steady state voltage with specified loading
inFig. 1b. This parameterijssampled and not
100% tested.

16. This productis a very high speed device
and care must be taken during testing in
order to realize valid test information. In-
adequate attention to setups and proce-
dures can cause a good part to be rejected as
faulty. Long high inductance leads that
cause supply bounce must be avoided by
bringing the VCC and ground planes di-
rectly up to the contactor fingers. A 0.01 uF
high frequency capacitor is also required
between VCC and ground. To avoid signal
reflections, proper terminations must be
used.

FiGURE 1a.

Ry 11K
+5V O——mMWA—

ouTPUT o_l—<L
30 pF Rz

NCLUDING 6800
IG AND
OPE

i—

R 1.1K

+5V

OouTPUT
Rz
INCLUDING 5 pF §80Q
JIG AND
SCOPE
FiGuRe 2,
+3.0V 90%

17. Both power and ground pins must be
hooked up externally. The pads are not
connected together onthedie or package. If
only one is connected, the device will not
work! Pins 17 and 32 are the [/O GND and
internal ground respectively.
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512/1K/2K/4K x 9-bit FIFO with Flags + OE

L8C2011/2021/2031/2041

ORDERING INFORMATION
32-pin - 32-pin
(0.6 wide) ves ()1 32(] voo )
]2 311 Da Bz s5ad
Ds .3 30|l bs - /
oy s 29|l o6 0;54321323302»
2 1]s 28|l pr Dy
o I]s 27| FLRT Do
Do L]/ 26| Rs
xi I8 25| OF AEX; Top
aer 1|9 24| Ef e View
Fr (]1o 23| XOHF o
e []11 221) ar o‘j
Qv ]2 21]] as ) a
ar 13 20(] Qs Q213 1516 17 '8 19°2)
Qs |14 1all Q4
as |15 1Bl R
GND |16 17]1 GND
Plastic DIP Plastic Leaded Ceramic Leadless
Speed (P14) Chip Carrler (J6) Chip Carrler (K7)
0°C to +70°C — COMMERCIAL SCREENING
50 ns LBC2011PC - 50 LBC2011JC 1 50 L8C2011KC [ 50
35ns L8C2021PC 35 1.8C2021JC 1.8C2021KC + 35
25ns LB8C2031PC 25 LB8C203 L8C2031KC |- 25
20 ns or 20 or I- 20
15ns L8C2041PC L (5 L%\?\,& L8C2041KC L 15
~55°C to +125°C — COMMERCIAL SCREENING . N T
50 ns S LBC2011KM - 50
35ns L8C2021KM + 35
25ns & L8C2031KM [- 25
20 ns N or -
15ns % L8C2041KM
NN
—55°C to +125°C — EXTENDED SCREENING AT
50 ns N L8G2011KME 50
35ns L8C2021KME + 35
25ns L8C2031KME |- 25
20 ns or
5 e @V L8C2041KME
—55°C 1o +125°C — MIL-8TD:8838 CoMpuant
50 ns L8C2011KMB 1 50
35ns L8C2021KMB - 35
25ns LBC2031KMB | 25
20ns or 20
15 ns LB8C2041KMB
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