DEVICES INCORPORATED

L8C201/202/203/204

512/1K/2K/4K x 9-bit Asynchronous FIFO

FEATURES

DESCRIPTION

O First-In/First-Out (
Dual-Port Memory

I o |

Asynchronous and
Read and Write

O

O |

= 28-pin Plastic DI

e 32-pin Plastic LCC
= 28-pin Ceramic Flatpack

Advanced CMOS Technology
High Speed — to 10 ns Access Time

Fully Expandable by both Word
Depth and/or Bit Width

Empty and Full Warning Flags
Half-Full Flag Capability
Auto Retransmit Capability
Package Styles Available:

The L8C201, L8C202, L8C203, and
L8C204 are dual-port First-In/First-
Out (FIFO) memories. The FIFO
memory products are organized as:

L8C201 — 512 x 9-bit
L8C202 — 1024 x 9-bit
L8C203 — 2048 x 9-bit
L8C204 — 4096 x 9-bit

Each device utilizes a special algorithm
that loads and empties data on a first-

FIFO) using

Simultaneous

are provided to prevent data overflow
and underflow. Three additional pins
P are also provided to allow for unlimi

device.

in/first-out basis. Full and Empty flags
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EXPANSION -
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The read and write operations are
internally sequential through the use
of ring pointers. No address informa-
tion is required to load and unload
data. The write opgfation occurs

i5' used to access the data. A Half-Full
(HF) odtput flag is available in the
singie device and width expansion
pAoges. In the depth expansion
gnfiguration, this pin provides the
Expansion Out (XO) information
which is used to tell the next FIFO that
it will be activated.

These FIFOs are designed to have the
fastest data access possible. Even in
lower cycle time applications, faster
access time can eliminate timing
bottlenecks as well as leave enough
margin to allow the use of the devices
without external bus drivers.

The FIFOs are designed for those
applications requiring asychronous
and simultaneous read/writes in
multiprocessing and rate buffer
applications.

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

SIGNAL DEFINITIONS “final”” read cycle but inhibiting
further read operations with the data
outputs remaining in a high imped-
ance state. Once a valid write operat-
ing has been accomplished, the Empty
Flag (EF) will go HIGH after tWHEH
and a valid read can then begin.
When the FIFO is empty, the internal
read pointer is blocked from R so
external changes in R will not affect
the FIFO.

Inputs
RS — Reset

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).

FL/RT — First Load/Retransmit

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 a:
the retransmit input. The Single
Device Mode is initiated by gre

W — Write Enable Itie
the Expansion In (XI).

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
sequentially and independently of any
on-going read operation.

The FIFOs can be made to retransiy
data Whel the Retransmit Enable
control (RT) input i§ palsed LOW. A

To prevent data overflow, the Full
Flag (FF) will go LOW, inhibiting
further write operations. Upon the
completion of a valid read operatioy
the Full Flag (FF) will go HIGH aftp
tRHFH, allowing a valid write to
begin. When the FIFO is f ]

At write painters. The retransmit
feature i’ngt compatible with the

lw pansion Mode.

X1 — Expansion In

This input is a dual-purpose pin.
Expansion In (XI) is grounded to
indicate 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.

ing write operation. After Read
Enable (R) goes HIGH, the Data
Outputs (Ds-0) 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

Ds-0 — Data Input

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

512/1K/2K/4K x 9-bit Asynchronous FIFO

Outputs
FF — Full Flag

The Full Flag (FF) will go LOW,
inhibiting further write operations,
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 L8C201, 1024
writes for the L8C202; 2048 writes for
the L8C203, ang4096 writes for the

ingte Device Mode, when Expansion
v (X1) 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 operation.

In the Depth Expansion Mode,
Expansion In (YLis 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.

Qs8-0 — Data Output

Data outputs for 9-bit wide data. This
data is in a high impedance condition
whenever Read Enable (R) isin a
HIGH state or the device is empty.

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

OPERATING MODES
Single Device Mode

A single FIFO may be used when the
application requirements are for the
number of words in a single device.
The FIFOs are in a Single Device
Configuration when the Expansion In
(XI) control input is grounded. In this
mode the Half-Full Flag (HF), which is
an active-low output, is the active
function of the combination pin X0/
HF.

Width Expansion Mode

Word width may be increased simply
by connecting the corresponding input
control signals of multiple devices.
Status flags (EF, FF, and HF) can be
detected from any one device. Any
word width can be attained by adding
additional FIFOs. Flag detection is
accomplished by monitoring the FF,
EF, and HF signals on either (any)
device used in the width expansion
configuration. Do not connect any
output signals together.

Depth Expansion (Daisy Chain) Mode

The FIFOs can easily be adapted to
applications where the requirements
are for greater than the number of
words in a single device. Any dep
can be attained by adding additio
he

FIFOs. The FIFOs operates i
Depth Expansion configurati
the following condition

Expansion XD-pin of the next
device with the last device connect-
ing back to the first.

512/1K/2K/4K x 9-bit Asynchronous FIFO

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).

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

Bidirectional Mode

Applications which require data
buffering between two systems (each
system capable of read and write
operations) can be achieved by pairing
FIFOs. Care must be taken to assure
that the appropriate flag is monitored
by each system (i.e., FF is monitorgd
on the device when W is used; E
monitored on the device whe
used). Both Depth Expansion’a
Width Expansion may be used i
mode.

FIFO Products
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DEVICES INCORPORATED 512/1K/2K/4K x 9-bit Asynchronous FIFO

Maximum RATINGS Above which useful life may be impaired (Notes 1, 2)

—65°C to +150°C
-55°C to +125°C

STOrAQE LEIMPETALUIE ...eiiiiiiieitiee ettt ettt ettt et ettt e s sa e e e ek be e e e sabe e e s abbeeeebbe e e s anbeeesnsbeeaann
Operating ambient tEMPEIAtUIE ........ceeeii i e e e e e e e e s e e e reees
Vcce supply voltage with reSPect 10 groUNd ...........ceeiiiiiiiiiiiiiiiiiei e -0.5Vto+7.0V
Input signal With reSPect t0 groUNd .............ueiiiiiiiiiiiia e e e -0.5Vto+7.0V
Signal applied to high IMpedance OULPUL ...........ccooiiiiiiii e -3.0Vto+7.0V

OULPUL CUITENT INTO TOW OULPULS ...ttt ettt ettt e e e e e e e e e e e e e e s e e s e e nbbnbbeaaaaaeaeaaas 25 mA
4
OPEerATING CONDITIONS To meet specified electrical and switching characteristics // D
Mode Temperature Range (Ambient)
Active Operation, Commercial 0°C to +70°C
Active Operation, Industrial —40°C to +85°C
Active Operation, Military -55°C to +125°C
ELecTRICAL CHARACTERISTICS Over Operating Conditions (Note 5) // A \>
v L8C201/202/203/204
Symbol Parameter Test Condition j Min  Typ Max Unit
. _ _ N
\OH Output High Voltage Vcc =45V, IoH = —@% 2.4 \%

VoL Output Low Voltage Vcec =4.5 V,I},:_B.O\mx\ ” 04| V

VIH Input High Voltage \\7 2.0 Vce | V
+0.3

ViL Input Low Voltage (Note 3) \\ // -0.5 08| V
lix Input Leakage Current //CSEﬁnd < \\Mc/ 1 | HA

N

loz Output Leakage Current K&/ﬁz/ , G %s Vourt £ Vcc +10 | pA

Icc2 Vcc Current, ﬂ All Inpu %H MIN (Note 6) 15 | mA
lccs vce Curre(@OS}@\Am = Vcc (Note 12) 5| mA

CIN Inw}kﬁ < /Ambient Temp = 25°C,Vcc =45V

Cout /mw \}7 Test Frequency = 1 MHz (Note 9) 7| pF

[

v L8C201/202/203/204-
Symbol Pata Test Condition 40 30 25 20 15 12 10 Unit
Icci Vcc Current, Active (Note 5) 90 95 100 |110 | 120 | 150 | 180 | mA

FIFO Products
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DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Commercial and Industrial Operating Range

ASYNCHRONOUS AND RESET TIMING (ns)

L8C201/202/203/204—
25 15 12 10
Symbol Parameter Min | Max [ Min |Max |Min |Max [Min Max
tRLRL Read Cycle Time (MHz) 35 25 20 15
tRLQV Read Low to Output Valid (Access Time) 25 15 N 12 10
tRHRL Read High to Read Low (Notes 8, 9) 10 10 5
tRLRH Read Low to End of Read Cycle (Notes 8, 9) 25 15 AZ A 10
tRHQV Read High to Output Valid 5 5 5 4 5
| _ s
tRHQZ Read High to Output High Z (Note 14) 20 /> }& \// 15 //\> 15
N 7
twiwL | Write Cycle Time (Note 9) 35 //(Zg Vé\ / /Xg
twLwH | Write Low to Write High (Notes 8, 9) 25 }E\ 1)\\// 10
: N N A%
twHwL | Write High to End of Write Cycle (Notes 8, 9) 190 / }Sk \ 8 5
. . . N
tDVWH Data Valid to Write High (Notes 8, 9) //}Z) 10 \\ 8 8
tWHDX Write High to Data Change (Notes 8, 9) /// 0 0 \/ 0 0
"4
tSLSH Reset Cycle Time (Notes 9, 10) < < ZV 15 12 10
tsLwL Reset Low to Write Low (Notes 9, 10) \\\/é /{§> 20 15
tWHSH Write High to Reset High (Notes 9, 10) \\2\5\ /AS 12 10
trusH | Read High to Reset High (Notes 9, 10) <\ %\V/ 15 12 10
. . ve
tSHWL Reset High to Write Low (Notes 9, 10) \\ A 10 8 5
4
tSLEL Reset Low to Empty Flag Low \\ 25 15 12 10
tSLHH Reset Low to Half-Full Flag High // \\ \\// 25 15 12 10
tSLFH Reset Low to Full Flag High \ \ 25 15 12 10
1\ |
AsYNCHRONOUS READ AND WRITE C);-ERgTIéQ\ / /
N N~
tRLRL tRLRH
LQV —» t%ﬁ——-—fﬁgv
R 4
tRHQV —— tRHQZ
Qs-0 DATA-QUT VALID DATA-OUT VALID
S tydC,Z
twLw, + TWHWL ——=
W <\
/ > ) r*tDVWH4> tWHDX —=
/Bsr \ / t DATA-IN VALID Y DATA-IN VALID
7 Z SN SV 7
RESET ﬂll ING \\
tsLwL
tsLsH
RS - K
‘ tWHSH tSHWL —
W F S~
i tRHSH
R F
tSLEL
EF &S
tSLHH, tSLFH
AF. FF 7

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Commercial and Industrial Operating Range

FuLL/EmMPTY FLAG AND RETRANSMIT TIMING (ns)

L8C201/202/203/204—
25 15 12 10
Symbol Parameter Min | Max | Min |Max |[Min |Max [Min Max
tRLQV Read Low to Output Valid (Access Time) 25 15 12 10
tRLEL Read Low to Empty Flag Low 25 15 N 12 10
tRHFH Read High to Full Flag High 25 15 / 12 10
tWHEH Write High to Empty Flag High 25 1 4/ V\ 10
tWLFL Write Low to Full Flag Low 25 1 % 10
tTLAL Retransmit Cycle Time 35 /2}5>(\<\2(;/}{ /'1}5//\>
tTLTH Retransmit Low to End of Retransmit Cycle (Notes 8, 9, 10) 25 //(Zg \Vé\ ///16
tAHTH Read/Write High to Retransmit High (Notes 8, 9, 10) 25 /\\}E\ 1}\\// 10
tTHAL Retransmit High to Read/Write Low (Note 9) l/Q / }ﬂk\\ 8 v 5
i AN
FuLL FLaGc FrRom LAsT WRITE TO FIRST READ / ™ \>
LAST WRITE IGNORED FIRST READ <W /ADDITIONAL
WRITE E W S
R N 71— //
w SN Q\ RN /
tWLFL | — \t%H A
FF N I
/[ AVAN
[ \
EmMPTY FLAG FROM LAST READ TO FIRST Wigl}\g ) }
WRITE ADDITIONAL | FIRST READ
WRITES
N [
N
tWHEH ——7I(
XX X

tTLAL

tTLTH

tAHTH

tTHAL

WR 777777

HF, EF,

T

XXX XXX XXX XXX KKK XXX XXX XXX XXX XXX XXX XXX XXX XX

FLAG VALID

FIFO Products
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L8C201/202/203/204
PEVICES INCORPORATED 512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Commercial and Industrial Operating Range

FuLL/HALF-FuLL/EmPTY FLAG TIMING (ns)

L8C201/202/203/204—

25 15 12 10
Symbol Parameter Min | Max [ Min |Max |Min |Max [Min Max
tRHFH Read High to Full Flag High 25 15 12 10
tEHRH Read Pulse Width After Empty Flag High 25 15 12A 10
tRHHH Read High to Half-Full Flag High 25 15 / 12 10
tWHEH Write High to Empty Flag High 25 1 4/ 10
tWLHL Write Low to Half-Full Flag Low 25 (L( // }Z/ 10
tFHWH Write Pulse Width After Full Flag High (Note 9) 25 >

/ l \\ //
EmPTY FLAG TiMING //\\ \/

t H
R \\\\\\\\\\\\\\\\\\\\\\\\)m\\\\\\\\\\sé/ A?I‘

NN
FuLL FLac Timing / \ \\//

N\ =) H, 7?””““1

N
N //\\

HaLF-FuLL FLacg T|M\NQ

HALF-F LL;E/ MORE THAN HALF-FULL OR LESS
HALF-FULL

A

/

/I

AN &

[=—— twLHL ~—— tRHHH
HF ;L ;l‘

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Commercial and Industrial Operating Range

ExpANsION TIMING (ns)

L8C201/202/203/204—
25 15 12 10
Symbol Parameter Min | Max | Min |Max |[Min |Max [Min Max
tALOL Read/Write to Expansion Out Low (Note 11) 25 15 12 12
tAHOH Read/Write to Expansion Out High (Note 11) 25 15 . 12 12
EXLXH Expansion In Pulse Width (Notes 9, 11) 25 15 /é/ 10
EXHXL Expansion In High to Expansion In Low (Notes 9, 11) 10 10 //ﬁ) A 10
tALXL Read/Write Low to Expansion In Low (Notes 9, 11) 15 12 ( 8 // / 8
Expansion Out // \\ //
\4
WRITE TO
LAST PHYSICAL )
W LOCATION (
READ FROM
LAST SICAL
R TION
taLoL tAHOH ) ) tALO% tAHOH
X0 €
N\ V/
\\ /\
ExPANSION IN /\ \\
tXLXH ; tXHXL \:\\ \/
Xi Nc 7‘1 /
tALXL B WRITE T
FIRST P SI
W
taxL 4 READ FROM
FIRST PHYSICAL
R LOCATION /—

[

FIFO Products
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L8C201/202/203/204
PEVICES INCORPORATED 512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Military Operating Range

ASYNCHRONOUS AND RESET TIMING (ns)

L8C201/202/203/204—
40 30 20
Symbol Parameter Min | Max [ Min |[Max |Min [Max
tRLRL Read Cycle Time (MHz) 50 40 30

40 30 20

ELIE

A HDNES

tRHQV Read High to Output Valid 5 ( 5 // 5
}S\\

trRHQz | Read High to Output High Z (Note 14) \///20 A> 15

D
twiLwL Write Cycle Time (Note 9) //(5({ ‘VO\\ ///3({

tRLQV Read Low to Output Valid (Access Time)

tRHRL Read High to Read Low (Notes 8, 9) 10

tRLRH Read Low to End of Read Cycle (Notes 8, 9) 40

4
twLwH | Write Low to Write High (Notes 8, 9) / )& 30 N4 20
twHwL | Write High to End of Write Cycle (Notes 8, 9) V/\}\\\ 10 \V/ 10
. . . : A\ N
tDVWH Data Valid to Write High (Notes 8, 9) // 20 \\ 18 12
tWHDX Write High to Data Change (Notes 8, 9) // A 0 \,> 0 0
tSLSH Reset Cycle Time (Notes 9, 10) < < // 40 30 20
tsLwL Reset Low to Write Low (Notes 9, 10) \\// y 40 30

tWHSH Write High to Reset High (Notes 9, 10) \\ AO 30 20

trusH | Read High to Reset High (Notes 9, 10) <\ \\// 40 30 20

tSHWL Reset High to Write Low (Notes 9, 10) \\ A 10 10 10
tSLEL Reset Low to Empty Flag Low /_\ / 50 40 30

tSLHH Reset Low to Half-Full Flag High // \\ \V/ 50 40 30
V'

tSLFH Reset Low to Full Flag High { ( \ \ 50 40 30

L\ ||
AsyNcHRoNous Reab anp WRITE O}ERngo\\ / /
N ~—

tRHQZ
DATA-OUT VALID
/ > ) r*tDVWH4> tWHDx+‘
/Dﬂ" \ / t DATA-IN VALID Y DATA-IN VALID
[/ N\ N_V /
RESET fIM{NG \\
tsLwi
tsLsH
RS N H
‘ tWHSH tSHWL ——
% )<
i tRHSH
R F
tSLEL
EF &S
tSLHH, tSLFH
HF, FF K

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Military Operating Range
FuLL/EmMPTY FLAG AND RETRANSMIT TIMING (ns)
L8C201/202/203/204—
40 30 20
Symbol Parameter Min | Max [ Min |[Max |Min [Max
tRLQV Read Low to Output Valid (Access Time) 40 30 20
tRLEL Read Low to Empty Flag Low 30 . 30 20
. . )3
tRHFH Read High to Full Flag High 35 30 20
//
tWHEH Write High to Empty Flag High 39\ 20
tWLFL Write Low to Full Flag Low <§ /A/ 20
tTLAL Retransmit Cycle Time /? \\4(</ /;);//)
tTLTH Retransmit Low to End of Retransmit Cycle (Notes 8, 9, 10) 0
i Lo ran / N A
tAHTH Read/Write High to Retransmit High (Notes 8, 9, 10) / /\}G\ SCN\ / 20
tTHAL Retransmit High to Read/Write Low (Note 9) V }8\‘\ 10 v 10
N\
FuLL FLac From LAsT WRITE TO FIRST READ // ™ \>
LAST WRITE IGNORED FIRST READ < A@gﬁl?}b{/ADDITIONAL
WRITE WBW}S
_ —
R N 7 //
w /1T \ / N\ /
B tWLFL | tRNFH A
FF / % \/
N\
[ \ )
EmpPTY FLAG FROM LAST READ TO FIRST WF\T\E\ ) }
LAST READ NORE W‘PRITE ADDITIONAL | FIRST READ
@D\ WRITES
_ T
w N [
R /3 N\ /
( LEL tWHEH —
EF A V2 ;L
L@
DATA
oU \\ (AT XXX XX AT XKD
[ | \
RETRAN\I{V\}}{ / /
tTLAL
tTLTH
RT NC A
tAHTH tTHAL ]
@ %
HF, EF, FF FLAG VALID

FIFO Products
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L8C201/202/203/204
PEVICES INCORPORATED 512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Military Operating Range

FuLL/HALF-FuLL/EmPTY FLAG TIMING (ns)

L8C201/202/203/204—
40 30 20
Symbol Parameter Min | Max [ Min |[Max |Min [Max
tRHFH Read High to Full Flag High 35 30 20
tEHRH Read Pulse Width After Empty Flag High 40 30A 20
. . )3
tRHHH Read High to Half-Full Flag High 50 40 30
ad H | //
tWHEH Write High to Empty Flag High 35 39\ 20
tWLHL Write Low to Half-Full Flag Low <€ //g)/ 30
tFHWH Write Pulse Width After Full Flag High (Note 9) % \%/ ;I/}

N\
Empty FLAG TIMING //\\ \\7
N
w AN {//> \>
7
w<4/ 0
N
AV
ERRH
R ‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘><*§\‘\\‘\\‘\\‘\\‘\\‘\\‘\\‘\\:::\///, ___:]‘

—~\\
FuLL FLac Timing / \ \\//

. . L))

= ™ —

R \\\\\\\\\>%@QTWWW?& il(
/

HALF-FULL'OR LESS MORE THAN HALF-FULL OR LESS
HALF-FULL

A

/

/I

AN &

[=—— twLHL ~—— tRHHH
HF ;L ;l‘

FIFO Products
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L8C201/202/203/204
DEVICES INCORPORATED 512/1K/2K/4K x 9-bit Asynchronous FIFO

SWITCHING CHARACTERISTICS over Military Operating Range

ExpaNsION TIMING (ns)

L8C201/202/203/204—
40 30 20

Symbol Parameter Min | Max [ Min |[Max |Min |Max
tALOL Read/Write to Expansion Out Low (Note 11) 40 30 20
tAHOH Read/Write to Expansion Out High (Note 11) 40 30 20
tXLXH Expansion In Pulse Width (Notes 9, 11) 40 /8@ 20
TXHXL Expansion In High to Expansion In Low (Notes 9, 11) 10 A 10
tALXL Read/Write Low to Expansion In Low (Notes 9, 11) 10 / / 10

\\/

Expansion Out / / \& / ?
N

WRITE TO
LAST PHYSICAL )
W LOCATION (
READ FROM
LAST SICAL
R ION
tALoL tAHOH ALOL tAHOH

__ ) ) {
XO

N \V/
\

AN
R ,/,@} \/

ExpansioN IN

Xi X /
tALXL i WRITE TO
FIRST ICA
W
AL READ FROM
) FIRST PHYSICAL
R LOCATION ) —

FIFO Products
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L8C201/202/203/204

PEVICES INCORPORATED 512/1K/2K/4K x 9-bit Asynchronous FIFO
Ficure 1. FIFO Memory (DepTH ExpPANsION) BLock DIAGRAM
W » 0 | R
FFE EF
Ds-0 ¥ 3 18C20X [—> » Q8.0
Xl FL|« cc
X0 <€
FULL «— ( FE EF ) TY
—X Y 3! L8C20X |—>
—> X1 FL[—
T 4
X0 |« ///
FFEF .
2yl 18c20x |2 < ‘\/ ?
RS » X FL — X
TABLE 1. RESET AND RETRANSMIT S/NGL\{ &QVICE CONFI(}LBI\TION/VVIDTH Expansion MopE)
INPUTS //‘\/ \\—/MERNAL STATUS OUTPUTS
MODE RS | RT |/¥ | _—Read Pointer Write Pointer EF |FF
Reset 0 X Q/ Location Zero Location Zero 0 1
Retransmit 1 /'O\ 0 tion Zero Unchanged X X
Read/Write /éfh 0 Increment Increment X X X
TABLE 2. T D\R@S{ WTRUTH TABLE (DeptH Exransion/Compounp ExpANSION MoDE)
\INP S INTERNAL STATUS OUTPUTS
E RS | RT | Xi Read Pointer Write Pointer EF
0 Q) Location Zero Location Zero 1
1 Q) Location Zero Disabled Location Zero Disabled 1
Read/Write 1 (2) Q) X X X

(2) Unchanged

(1) See Figure 1 (Depth Expansion Block Diagram)
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

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 include 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 will be clamped beginningat-0.6 V.
A current in excess of 100 mA is required to
reach -2 V. The device can withstand in-
definite operationwith inputsaslowas-3 V
subject only to power dissipation and bond
wire fusing constraints.

4. “Typical” supply current values are not
shown but may be approximated. AtaVcc
of +5.0 V, an ambient temperature of +25°C
and with nominal manufacturing parame-
ters, the operating supply currents will be
approximately 3/4 or less of the maximum
values shown.

5. Tested with outputs open and data in-
puts changing at the specified read and
write cycle rate. The device is neither full or
empty for the test.

6. Tested with outputs open in the
static input control signal combinatio
W, R, XI, FL, and RS).

7. These parametersare guarg
100% tested.

of the exter-
or example,
tRLRH is spesifi um since the
external systert

much time to meet the worst-case require-

ments of all parts. Responses from the inter-

nal circuitry are specified from the point of HEUR=Cc:

view of the device. Access time, for ex-

ample, is specified as a maximum since 5V Rl 4800

worst-case operation of any device always

provides data within that time. OUTPUT o

10. When cascading devices, the reset pulse

width must be increased to equal tsLsH + INCLUDING 30 pF

tSLHH. JIG AND 2550
SCOPE

11. It is not recommended that Logic De-
vices and other vendor parts be cascaded
together. The parts are designed to be pin-
for-pin compatible but temperature and
voltage compensation may vary from ven-
dortovendor. Logic Devices can only guar-
antee the cascading of Logic Devices parts to
other Logic Devices parts.

12. Tested with output open and RS = FL,

=XI=R=W = Vcc.

13. At any given temperature an
condition, output disable time i

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C201 — ORDERING INFORMATION

28-pin — 0.3" wide

28-pin — 0.6" wide

— \J — U
w [J1 28[] Vcc w [J1 28] Vcc
Ds []2 27]] Da Ds []2 27]] Da
D3 []3 26[] Ds D3 []3 26[] Ds
D2 []4 25]] Dse D2 []4 25(]
D1 []5 241 D7 D1 []5 24
Do []6 230 FLRT Do []6 FLIRT
X 07 2200 Rs X 7 { RS
FF [Js 210 EF FF []s8 2 EF
Qo [J9  20[] XO/HF Qo []9 F
Qi [Jio 19[] Q7 Q1 40 19
Q2 [J11 18[] Qs QA1 18[] Qs
Q3 [J12 170 s 3 171 Qs
Qs [J13 161 Qs 8 []13 16]] Q4
GND [f14 150 R ND []14 1 R
Plastic DIP / \\7 Plastic DIP
Speed (P10) \ (P9)
0°C to +70°C — COMMERCIAL SCREENING ( \ )

25 ns / L8C201NC25

15 ns L8C201NC15

12 ns L8C201NC12

10 ns L8C201NC10

25 ns L8C201NI25

15 ns L8C201NI15

12 ns L8C201NI12

10 ns L8C201NI10
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C201 — ORDERING INFORMATION

32-pin — 0.490" x 0.590"

adlzz>aa
I_ll_ll_ll_ll_ll_ll_l‘
/4 3 2 1323130
D2 []5 ° 29[] Ds
D1 []6 28[] D7
Do [7 270 NC
X1 s Top 26[] FL/IRT
FE [o . 251 RS
Qo [J10 View 24[1 EF
Q1 [J11 23[1 XO/HF
NC [J12 220 Q7
Q2 [J13 211 Qs
(14 15 16 17 18 19 20
| IS N [ N [ N [y NN N I |
8828368
o

~

28-pin

w5
Ds —§——
D3 —§—
D2 ]
D1
Do —§—]
X
FF — %
Qo ¢
Q1 %]
Q2
Q3 ¢
Qs Eﬁ
GND

~
P P O©0o~NOOUBMWNDNLPR

* 28 ¢ vcc

Plastic J-Lead Chip Carrier / N \\7 Ceramic Flatpack

Speed (J6) \ (M2)

0°C to +70°C — C oMMERCIAL SCREENING( \ )
25 ns L8C201JC25 \/ /
15ns L8C201J
12 ns L8C204J€12
10 ns L8C2014C10

—40°C to +85°C — GomMERCIAL CREENING//
25 ns
15ns
12 ns
10 ns

—55°Ct0 +1 4-\2'5\b\ b@M}éAL SCREENING
40 ns L8C201MM40
30 ns L8C201MM30
20 ns L8C201MM20

—55°C-t0 +125°C — MIL-STD-883 C oMPLIANT
40 ns L8C201MMB40
30 ns L8C201MMB30
20 ns L8C201MMB20

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C202 — ORDERING INFORMATION

28-pin — 0.3" wide

28-pin — 0.6" wide

— U — U
w [J1 28[] Vcc w [J1 28] Vcc
Ds []2 27]] Da Ds []2 27]] Da
D3 []3 26[] Ds D3 []3 26[] Ds
D2 []4 25[]] De D2 []4 251 D
D1 []5 241 D7 D1 []5 24
Do []6 23[0 FLRT Do []6 2 L/IRT
X 7 2200 Rs X 7 2 RS
FF [J8 210 EF FF []s8 21\ EF
Qo [o 20[0 Xo/HF Qo []o [1\XO/aF
Q1 [fio 19[1 @7 Q1 [ Q
Q2 [f11 180 Qs Q2 ]
Q3 12 1700 o5 1 Qs
Qs 13 16 Qa4 O [1 Q4
GND [J14 150 R D [ \:I>§
Plastic DIP / N \\7 Plastic DIP
Speed (P10) \ P9)
0°C to +70°C — COMMERCIAL SCREENING ( \ )

25 ns // L8C202NC25

15 ns L8C202NC15

12 ns L8C202NC12

10 ns L8C202NC10

25 ns L8C202NI125

15 ns L8C202NI115

12 ns L8C202NI12

10 ns L8C202NI10
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C202 — ORDERING INFORMATION

32-pin — 0.490" x 0.590"

aadlzz>aa
l_ll_ll_ll_ll_ll_ll_l‘
/4 3 2 1323130
D2 []5 ° 291 Ds
D1 [}6 28] D7
Do [}7 27[1 NC
X [s Top 26[] FL/RT
FE o . 25[1 RS
Qo [0 View 24[] EF
Q1 11 23[] XO/HF
NC 12 22[1 Q7
Q2 [13 2100 Qs
(14 15 16 17 18 19 20
AN N [y N [ N [ N [y N |
86883568
o

~

28-pin

N\
J

AN
Plastic J-Lead Chip Carrier / N \\7 Ceramic Flatpack
Speed (J6) \ (M2)
0°C to +70°C — C oMMERCIAL SCREENING( \ )
25 ns L8C202JC25 \/ /
15ns L8C202
12 ns L8C2 12
10 ns L8C202JC10
—40°C to +85°C —/GOMMERCMREENING//
25 ns
15ns
12 ns
10 ns
—55 °Cto +1 4-\25(23\ B@ng/lAL SCREENING
40 ns L8C202MM40
30 ns L8C202MM30
20 ns L8C202MM20
—SS\NL,ZS/C MIL-STD-883 C omPLIANT
40 ns L8C202MMB40
30 ns L8C202MMB30
20 ns L8C202MMB20

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C203 — ORDERING INFORMATION

28-pin — 0.3" wide

28-pin — 0.6" wide

— \J — U
w [J1 28[] Vcc w [J1 28] Vcc
Ds []2 27]] Da Ds []2 27]] Da
D3 []3 26[] Ds D3 []3 26[] Ds
D2 []4 25[]1 De D2 []4 25[1 D
D1 []5 241 D7 D1 []5 24
Do []6 230 FLRT Do []6 2 L/IRT
X 7 2200 Rs X 7 2 RS
FF [Js 210 EF FF []s8 21\ EF
Qo [J9 20[] XO/HF Qo []9 [1\XO/AF
Q1 1o 19[1 Q7 Q1 [ Q
Q2 [J11  18[0 Qs Q2 ]
Q3 12 17[d 05 1 Qs
Qs [J13 160 Qa4 O [1 Q4
GND [f14 150 R D [ \:I>§
Plastic DIP / N \\7 Plastic DIP
Speed (P10) \ P9)
0°C to +70°C — COMMERCIAL SCREENING ( \ )

25 ns // L8C203NC25

15 ns L8C203NC15

12 ns L8C203NC12

10 ns L8C203NC10

25 ns L8C203NI25

15 ns L8C203NI15

12 ns L8C203NI12

10 ns L8C203NI10
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C203 — ORDERING INFORMATION

32-pin — 0.490" x 0.590"

aadlzz>aa
l_ll_ll_ll_ll_ll_ll_l‘
/4 3 2 1323130
D2 []5 ® 29[1 Ds
D1 []e6 28[1 D7
Do [7 271 NC
X1 s Top 26[] FL/RT
FE [o . 2501 RS
Qo [J10 View 24[1 EF
Q1 [J11 23[] XO/HF
NC [J12 22[1 Q7
Q2 []13 21[1 Qs
(14 15 16 17 18 19 20
AN N [ N [ N [ Ny N |
d86s8xs686
o

~

28-pin

w5
Ds —§—]
D3 —§—]
D2 —§—]
D1
Do —§—]
Xi =5
FE %
Qo ¢
Q1 —=¢—
Q2 —¢—
Q3 35—
Qs =<
GND

~
P P OO0 ~NO O~ WNDNLPR

¢ 28 =% vcc

Plastic J-Lead Chip Carrier / N \\7 Ceramic Flatpack

Speed (J6) \ (M2)

0°C to +70°C — C oMMERCIAL SCREENING( \ )
25 ns L8C203JC25 \/ /
15ns L8C203J
12 ns L8C203J£12
10 ns L8C2(3JC10

—40°C to +85°C — GomMERCIAL CREENING//
25 ns
15ns
12 ns
10 ns

—55°Ct0 +1 4-\2'5\b\ b@M}éAL SCREENING
40 ns L8C203MM40
30 ns L8C203MM30
20 ns L8C203MM20

—55°C-t0 +125°C — MIL-STD-883 C oMPLIANT
40 ns L8C203MMB40
30 ns L8C203MMB30
20 ns L8C203MMB20

FIFO Products
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C204 — ORDERING INFORMATION

28-pin — 0.3" wide

28-pin — 0.6" wide

— U — U
w [J1 28[] Vcc w [J1 28] Vcc
Ds []2 27]] Da Ds []2 27]] Da
D3 []3 26[] Ds D3 []3 26[] Ds
D2 []4 25[]] De D2 []4 251 D
D1 []5 241 D7 D1 []5 24
Do []6 23[0 FLRT Do []6 2 L/IRT
X 7 2200 Rs X 7 2 RS
FF [J8 210 EF FF []s8 21\ EF
Qo [o 20[0 Xo/HF Qo []o [1\XO/aF
Q1 [fio 19[1 @7 Q1 [ Q
Q2 [f11 180 Qs Q2 ]
Q3 12 1700 o5 1 Qs
Qs 13 16 Qa4 O [1 Q4
GND [J14 150 R D [ \:I>§
Plastic DIP / N \\7 Plastic DIP
Speed (P10) \ P9)
0°C to +70°C — COMMERCIAL SCREENING ( \ )

25 ns // L8C204NC25

15 ns L8C204NC15

12 ns L8C204NC12

10 ns L8C204NC10

25 ns L8C204NI125

15 ns L8C204NI15

12 ns L8C204NI12

10 ns L8C204NI10
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L8C201/202/203/204

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Asynchronous FIFO

L8C204 — ORDERING INFORMATION

32-pin — 0.490" x 0.590"

adlzz>aa
I_ll_ll_ll_ll_ll_ll_l‘
/4 3 2 1323130
D2 []5 ° 29[] Ds
D1 []6 28[] D7
Do [7 270 NC
X1 s Top 26[] FL/IRT
FE [o . 251 RS
Qo [J10 View 24[1 EF
Q1 [J11 23[] XO/HF
NC [J12 220 Q7
Q2 [J13 211 Qs
(14 15 16 17 18 19 20
| IS N [ N [ N [y NN N I |
882838
o

~

28-pin

W 5
Ds —§—]
D3 —§—]
D2 —§—]
D1
Do
Xi =
FF 35—
Qo ¢
Q1 ¢
Q2 5
Qs =%
Qs =54

~
.
N
5]
J\J
<
Q
o]

GND

Plastic J-Lead Chip Carrier / N \\7 Ceramic Flatpack

Speed (J6) \ (M2)

0°C to +70°C — C oMMERCIAL SCREENING( \ )
25 ns L8C204JC25 \/ /
15ns L8C204J
12 ns L8C204J€12
10 ns L8C2044C10

—40°C to +85°C — GomMERCIAL CREENING//
25 ns
15ns
12 ns
10 ns

—55°Ct0 +1 4-\2'5\b\ b@M}éAL SCREENING
40 ns L8C204MM40
30 ns L8C204MM30
20 ns L8C204MM20

—55°C-t0 +125°C — MIL-STD-883 C oMPLIANT
40 ns L8C204MMB40
30 ns L8C204MMB30
20 ns L8C204MMB20
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