L8C211/221/231/241

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

FEATURES DESCRIPTION
O First-In/First-Out (FIFO) using The L8C211, L8C221, L8C231, and The read and write operations are
Dual-Port Memory L8C241 are synchronous dual-port internally sequential through the use
0 Write and Read Clocks can be First-In/First-Out (FIFO) memories. of ring pointers. No address informa-
synchronous or asynchronous The FIFO memory products are tion is required to load and unload
O Advanced CMOS Technology organized as: data. Data present dtyithe input port is
0 Hieh Speed — to 15 ns Cvcle Ti L8C211 — 512 x 9-bit written to the FIFO/it the Write Clock
18h opee 0 lomsiycle Lime X o-ol is pulsed wherf the devige\is enabled
O Empty and Full Warning Flags L8C221 — 1024 x 9-bit .
O Programmable Almost-Empty and L8C231 — 2048 x 9-bit FIFO if the hen
Almost-Full Warning Flags L8C241 — 4096 x 9-bit o(rigb
O Plug Compatible with IDT722x1 ile FIFOs

Each device utilizes a special algo-
rithm that loads and empties data on a
first-in/first-out basis. Full and
Empty Flags are provided to prevg
data overflow and underflow.
grammable Almost Full and Alxn
Empty Flags are provided and
programmed to trigger at any po
in the memory array.

O Package Styles Available:
¢ 32-pin Plastic LCC, J-Lead

ess possible. Even in
er cycle time applications, faster
access tifiye can eliminate timing

s as well as leave enough
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1L8C211/221/231/241

DEVICES INCORPORATED

SIGNAL DEFINITIONS WEN1 — Write Enable 1
Power If the FIFO is configured to allow
vee and GND loading of the offset registers, WEN1 is

the only write enable. If WEN1 is

+5V power Supply All plns must be LOW, data on D8-0 is written to the

connected. FIFO on the rising edge of WCLK. If
WEN1 and LD are LOW, data on Ds8-0
Clocks is written to the programmable offset

registers as defined in the WEN2/ LD
section. If the FIFO is configured to
have two write enables, data on D8-0 is
written to the FIFO on the rising edge
of WCLK if WEN1 is LOW and WEN2
is HIGH. When the FIFO is full,
WEN!1 is ignored except when loading
the offset registers.

WCLK — Write Clock

Data present on D8-0 is written into
the FIFO on the rising edge of WCLK
when the FIFO is configured for
writing. The Full Flag (FF) and the
Programmable Almost-Full Flag (PAF)
are synchronized to the rising edge of

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

WEN2/LD — Write Enable 2/Load

The function of this signal is defined
during reset. If during reset WEN2/
LD is HIGH, this signal functions as a
second write enable (WEN2). WEN2 is
used when depth expansion is needed
(see Depth Expansion Mode Section).
If during reset WEN2/LD is LOW, this
signal functions as afyoffset register

WCLK. Ficure 1. OFFseT REGISTER” \\
RCLK — Read Clock L \v>
L8C21YOFFSEA REGISTERS
Data is read from the FIFO and BN S5 4d3]2]1]0
presented on the output port (Qs-0) PAE LSB X NE7’| £6 | Es [ £a{E3 [ E2 | E1 | Eo
after tD has elapsed from the rising PAE MSB X | XX X TA [ x [ x| x |Es
edge of RCLK if the FIFO is config- PAF (OB, < | F \FQVF%/ Fa 1 Fs T B2 T FLl Fo
ured for reading and if the output port PAFMBB ~ | X | X bX T X | X | x | X | X | Fe
is enabled. The Empty Flag (EF) and
the Programmable Almost-Empty Flag \\ / /
(PAE) are synchronized to the rising \ \ L\BQ% FFSET REGISTERS
edge of RCLK. The Write and Read \ \ Ml 716l s5lal3]211]0
Clocks can be tied together and driven PAELSB| | | X [E7|E6 | Es|Ea|E3|E2|E1]|Eo0
by the same external clock or they PAEMSE / | X | X | X | X | X | X | X | Eo | Es
lelszrk}z.e controlled by seperate extern CD ,B/ < 1F7 1 Fe | Fs | Fa | F3 | F2 | F1 | Fo
PAF MSB XX | X | X|X|X]|X]|Fo|Fs
Inputs /—\
— L8C231 OFFSET REGISTERS
RS —Reset 8[7[6][5][4]3][2]1]0
PAE LSB X |E7|Ee|Es | E4|E3|E2|E1|E0
PAE MSB X | X | X | X | X | X |Eiw]|E9|E8
PAF LSB X |Fr|F6|Fs|Fa|F3|F2|F1|Fo
PAF MSB X[ X | X | X | X | X |Fio|Fo|Fs
L8C241 OFFSET REGISTERS
8|7]|]6|5[4|3]2|1]O0
¢ PAE LSB X |E7|Ee|Es|E4|E3|E2|E1|E0
Programmable “Empty Flag_ PAE MSB X [ x [ x| x [ x [Ex1|Ero0] Eo | Es
(szEg are set Log/;/, fi‘le Full Iflal%gl:) PAF LSB X | F7|Fe|Fs|Fa|Fs|F2|F1]Fo
and Programmable Almost-Full Fla
(PAF) a rf‘v; set HIGH, and the WENZ% PAF MSB X | X | X | X | X [F11|F10| Fo | F8
LD signal is configured. Eo/Fo are the least significant bits.
X =Don't Care.

FIFO Products
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1L8C211/221/231/241

DEVICES INCORPORATED

When WEN2/LD is configured to be
an offset register load /read control, it
is possible to write to or read from the
offset registers. The values stored in
the offset registers determine how the
Programmable Almost-Empty (PAE)
and Programmable Almost-Full (PAF)
Flags operate (see PAE and PAF
sections). There are four 9-bit offset
registers. Two are used to control the
Programmable Almost-Empty Flag
and two are used to control the
Programmable Almost-Full Flag (see
Figure 1). Data on Ds-0 is written to
an offset register on the rising edge of
WCLK if LD and WEN1 are LOW.
After reset, data is written to the offset
registers in the following order: PAE
LSB, PAE MSB, PAF LSB, PAF MSB.
After the PAF MSB register has been
loaded, the sequence repeats starting
with the PAE LSB register. If register
loading is stopped, the next register in
sequence will be loaded when the next
register write occurs. If LD, REN1,
and REN2 are LOW, data is read from
an offset register and presented on (8-0
(if the output port is enabled) after tD
has elapsed from the rising edge of
RCLK. The offset registers are read in
the same order they are written to. It
is not possible to read from and write
to the offset registers at the same time

REN1, REN2 — Read Enables 1 and ?
Data is read from the FIFO and-pre-

Ds-0is the 9-bit Tegi
port.

ered data input

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

OE — Output Enable OPERATING MODES

When OE is LOW, the output port
(Q8-0) is enabled for output. When
OE is HIGH, Q8-0 is placed in a high-
impedance state. The flag outputs are
not affected by OE.

Single Device Mode

A single FIFO may be used when the
application requirements are for the
number of words in a single device.

Width Expansion Mode

Outputs
Q8-0 — Data Output

(Q8-0 is the 9-bit registered data output
port.

FF — Full Flag

The Full Flag goes LOW when the

FIFO is full of data. When FF is LOW,
the FIFO can not be written to. The
Full Flag is synchronized to the rjsing
edge of WCLK.

EF — Empty Flag

LOW when the
te the write

The Empty Flag goe ¢
read pointer is equa of data into the cascaded FIFOs, depth

expansion can be accomplished.

V-wien the write pointer
locations ahead of the

ed to the rlsmg edge of WCLK.

PAE — Programmable Almost-Empty Flag

PAE goes HIGH when the write
pointer is (N + 1) locations ahead of
the read pointer. N is the value stored
in the PAE offset register and has a
default value of 7. PAE is synchro-
nized to the rising edge of RCLK.

FIFO Products
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T L8C211/221/231/241
512/1K/2K/4K x 9-bit Synchronous FIFO

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

STOrAQE LEIMPETALUIE ...eiiiiiiieiiiie ettt ettt et ettt e sttt e e ek be e e e sabe e e s b beeeebbe e e s anbeeesbbeeaann
Operating ambient tEMPEIALUIE ........uuuuiiiiiieieeee e e e e e e e e e e aeeeeae e s s e s sanannnnes 0°Cto +70°C
Vcce supply voltage with reSPect t0 groUNd ...........cccoioiiiiiiiiiiiiiee e -0.5Vto+7.0V
Input signal with reSPect t0 gGroUNd .............ueiiiiiiiiiiiia e -0.5Vto+7.0V
Signal applied to high IMpedance OULPUL ...........ccoiii i -0.5Vto+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 nnnnbbeaaaaaeaeaeas 50 mA
72
OrerATING CONDITIONS To meet specified electrical and switching characteristics // D
Mode Temperature Range (Ambient)
Active Operation, Commercial 0°Cto +70°C
Active Operation, Industrial —40°C to +85°C
ELEcTRICAL CHARACTERISTICS Over Operating Conditions //

L8€211/221/231/241
Symbol  Parameter Test Condition /> Min |Typ Max Unit

\VOH Output High Voltage Vcc=4.5V, loH=-2.0mA \\// 2.4 \%
A\
VoL Output Low Voltage Vcc =45V, loL = 8.0%7\{\ \/ 04| V

/N
ViH Input High Voltage //_\\\\// 2.0 v
VIL Input Low Voltage ( 08| V

lx Input Leakage Current N ro dW:// -1 +1 | pA

loz Output Leakage Current // GI‘WT_ -10 +10 | HA

Icca Vcc Current, Active Q/ )) 90 | mA

CIN Input Capacy/ \ i p=25°C,Vcc=45V 10 | pF

Court Output Ca&{i / \Test Frequency = 1 MHz 10 | pF

FIFO Products
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1L8C211/221/231/241
PEVICES NCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

SWITCHING CHARACTERISTICS oOver Operating Range

REeseT TIMING Notes 3, 4, 5 (ns)

L8C211/221/231/241—
50 25 20 15
Symbol Parameter Min | Max [ Min |Max |Min Max [Min Max
tRs Reset Pulse Width 50 25 20 15
tRss Reset Setup Time 50 25 20/\ 15
tRSF Reset to Flag and Output Valid 50 25 / 20 15
AN
Za

ReseT TimiNG << /
N
7 N
RS N Y/ N
- A trss % N
REN1 —
RES_; tRSF § //0 \>

PAE

g i N/ZE
- NS
RS2

WEN2/LD NN\ NN/
-~ tRsF 1 \\ A
if OE = 1.

*after reset, Q8-0 will be LoWandNMPE-/é

N

Qs-0*

FIFO Products

5 03/04/99-LDS.8C211/21/31/41-C




1L8C211/221/231/241
PRVICES INCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

SWITCHING CHARACTERISTICS oOver Operating Range

WRITE CycLE TIMING Notes 3, 4 (ns)

L8C211/221/231/241—

50 25 20 15
Symbol Parameter Min | Max [ Min |Max |Min Max Min Max
teyc Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8/\ 6
tPwL | Clock Pulse Width LOW 20 10 8/ 6
tbs Data Setup Time 10 6 1/5 A 4
tDH Data Hold Time 1 1 < < 1 /// 1
tENS Enable Setup Time 10 \\A/ 4 P
tENH Enable Hold Time 1 //;fa/> \\V.<\ /,//\
tWFF Write Clock to Full Flag y\\\ 15 \X 10
tskew1 | Skew Time Between Read and Write Clocks for Empty and Full Flags (Note 6) JR / }9\\ 8 v 6

WRITE CycLE TIMING // /) N

tcyc

=\ "’/ X .
Ve =7 .

FIFO Products
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1L8C211/221/231/241
PEVICES NCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

SWITCHING CHARACTERISTICS oOver Operating Range

Reap CycLE TIMING Notes 3, 4 (ns)

L8C211/221/231/241—
50 25 20 15
Symbol Parameter Min | Max [ Min |Max |Min Max [Min Max
teyc Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8/\ 6
tPwL | Clock Pulse Width LOW 20 10 % 6
to Output Delay 3 25 3 1 1/2 9\ 2 10
tENS Enable Setup Time 10 6 ( < 5 /// 4
tENH Enable Hold Time 1 /1/> \‘\/// ﬁ>
toe Output Enable to Output Valid 3 ZEV// 13 ‘X’,\\ 10/// 8
toLz Output Enable to Output in Low Impedance (Notes 7, 8) 0 0\ v 0
toHz Output Enable to Output in High Impedance (Notes 7, 8) §\ \/25/\\2\\\\{3 3 \{O/ 3 8
tREF Read Clock to Empty Flag /// 25 \\{A\ 12 10
tskew1 | Skew Time Between Read and Write Clocks for Empty and Full Flags (Note 9 //15 /N 10 \/) 8 6
7
Reap CvycLE TIMING \\// / /
tcve <\ \/
tPWH } WL

RCLK g ?—\

i tENS tENH /‘\ \/

REN2

tREF | tREF |
E—F I

Qt
HIGH IMPEDAV)/ % HIGH IMPEDANCE

Ol

Yo f toHz 1

( F

FIFO Products
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1L8C211/221/231/241

DEVICES INCORPORATED

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

SWITCHING CHARACTERISTICS oOver Operating Range

FirsT DATA WORD TIMING Notes 3, 4 (ns)

L8C211/221/231/241—-
50 25 20 15
Symbol Parameter Min | Max | Min |Max [Min Max [Min Max
tcye Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8/\ 6
tpwL | Clock Pulse Width LOW 20 10 8/ 6
to Output Delay 3 25| 3 |1 //2 12| 2 | 10
tbs Data Setup Time 10 6 ( < 5 /// 4
. N V
tDH Data Hold Time 1 Nt >
| //{> \\ / ,///\
toe Output Enable to Output Valid 3 25/ /{ 13 \3\ 1(y 8
toLz Output Enable to Output in Low Impedance (Notes 7, 8) 0 /\\\G\ (\v 0
t Read Clock to Empty FI 25 \\ 15 \{2 10
REF ead Clock to Empty Flag A \\
tskew1 | Skew Time Between Read and Write Clocks for Empty and Full Flags //}5/ 10 \ 8 6

FirsT DATA WORD TIMING

I tcyc
m

Ds-0

RCLK

REN1

XX XXX XXX

WCLK
tps tFRL*
WEN1 /_\\
N4
— tSKEWl/ \\ \\/
WEN2

et—

tDS

"@‘ZO

R oAt /X X

XX oz XXX oarn XXX
S S N

REN2 /\
( ( ) LA trer
EF N\ ‘/I/
\\// N
~— tOLZ 41

tD

tOE

i8 less than minimum specification, tFRL = tCYC + tSKEW1.

is greater than minimum specification, tFRL = 2(tCYC) + tSKEW1.

X

DATA1

FIFO Products

03/04/99-LDS.8C211/21/31/41-C



||||||
¢
()
iy,

1L8C211/221/231/241

DEVICES INCORPORATED

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

SWITCHING CHARACTERISTICS

Over Operating Range

EmpPTY FLAG TIMING Notes 3, 4 (ns)

L8C211/221/231/241—

50 25 20 15
Symbol Parameter Min | Max [ Min |Max |Min [Max [Min Max
tcye Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8/\ 6
tPwL | Clock Pulse Width LOW 20 10 5/ 6
tp Output Delay 3 25 3 1 1/2 1}\ 2 10
tbs Data Setup Time 10 6 ( < 5 /// 4
toH Data Hold Time 1 /1/> \‘\/1/// ﬁ>
tENS Enable Setup Time 10 //(( ‘\5\ ///(
tENH Enable Hold Time 1 /\\\\ 1\\:/ 1
tREF Read Clock to Empty Flag A \/25 \\{5 12 10
tskew1 | Skew Time Between Read and Write Clocks for Empty and Full Flags //}5/ 10 \\\ 8 6

EmpTY FLAG TIMING

WCLK — N____A

WEN1

WEN2

——

tENS [=—

tDH &
|t—

tFRL*

|<— tREF j/_

1 is greater than minimum specification, tFRL = 2(tCYC) + tSKEW1.

FIFO Products
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1L8C211/221/231/241
PRVICES INCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

SWITCHING CHARACTERISTICS oOver Operating Range

FuLL FLac TiMING Notes 3, 4 (ns)

L8C211/221/231/241—
50 25 20 15
Symbol Parameter Min | Max [ Min |Max |Min Max Min Max
teyc Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8/\ 6
tPwL | Clock Pulse Width LOW 20 10 % 6
to Output Delay 3 25 3 1 /2 1}\ 2 10
tbs Data Setup Time 10 6 < < 5 /// 4

tDH Data Hold Time 1 /1/> \\/{// ﬁ>

tENS Enable Setup Time 10 /// V\\ ///(
tENH Enable Hold Time 1 /‘\\ 1\\\// 1
. h N,
twee | Write Clock to Full Flag N /55 \\{5 12 10
tskew1 | Skew Time Between Read and Write Clocks for Empty and Full Flags //}5/ 10 \\ 8 6
/A A%
FuLL FLac TiMING << //
N/
tcyc —=
tPWL  [~—
tPWH
WCLK 2 N, N
—=| tSKEW1l [=— —= tsK -—
WEN1 \ PN
A/ NN\ \]
WEN2 /
tDH —={ tDH
tD tDS |=—
Ds-0

T
T

F=— twFF ~:I =— twWFF :I

RCLK

REN1
REN2

FIFO Products
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1L8C211/221/231/241
PEVICES NCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

SWITCHING CHARACTERISTICS oOver Operating Range

ProGgrAMMABLE ALMoST-EMPTY/FuLL FLAG TIMING Notes 3, 4 (ns)

L8C211/221/231/241—~
50 25 20 15
Symbol Parameter Min | Max [ Min |Max |Min Max [Min Max
teyc Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8/\ 6
tPwL | Clock Pulse Width LOW 20 10 5/ 6
tENS Enable Setup Time 10 6 /A A 4
tENH Enable Hold Time 1 1 ( < 1 /// 1
tPAF Write Clock to Programmable Almost-Full Flag 25 /> k\‘\///ﬂ A> 10
tPAE Read Clock to Programmable Almost-Empty Flag 25/// 15 ‘\\\ 12/// 10
tskew2 | Skew Time Between Read/Write Clocks for Almost-Empty/Full Flags 30 //‘\}\ 1A‘\//' 15
. AN i

PROGRAMMABLE ALMOST-EMPTY FLAG Note 10 / / \\

hY%

WCLK

tENS

WEN1

WEN2

PAE

RCLK

REN1
REN2

«tPAF*~:l\ ~=— tPAF ~:I[

ISKEW2 f=—

RCLK

REN1
REN2

*PAF is synchronized to the rising edge of WCLK, but in this case the PAF transition takes place in the next clock cycle.

FIFO Products
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1L8C211/221/231/241

DEVICES INCORPORATED

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

SWITCHING CHARACTERISTICS oOver Operating Range

WRITE/READ OFFSET REGISTER TIMING Notes 3, 4 (ns)

L8C211/221/231/241—
50 25 20 15
Symbol Parameter Min | Max | Min |Max |Min [Max [Min Max
teyc Cycle Time 50 25 20 15
tPWH Clock Pulse Width HIGH 20 10 8 =N 6
tPwL | Clock Pulse Width LOW 20 10 A/ 6
to Output Delay 3 25 3 1§/ﬁ 1/?,\ 2 10
tbs Data Setup Time 10 6 ( 5 /// 4
i v
toH Data Hold Time 1 //’l/> \\1/< /ﬁ>
tENS Enable Setup Time 10 5
: /] (( \ \v/ ,/
tENH Enable Hold Time 1 //‘\\ 1\\ 1
toe Output Enable to Output Valid 9\\45 \{3 3 \fO 3 8
toLz Output Enable to Output in Low Impedance (Notes 7, 8) 1/9/ 0 ‘\\‘ 0 0
/ A\ \/
WRITE OFFSET REGISTER ( < //
N
tcye ——=
tPWL  [=—
tPWH
WCLK
— tENH
tENS [=—
D T\ y
\\7
WEN1 //?// \\\;\\
Ds-0 XX XK parmse X X X X X X

ReAD OFFseT REGISTER

Y,
tPWL )
RCLK
— tEN
NS
LD
\’L tD —»
REIN1
RENz2
f toE
OE
toLz
QB-O PAE LSB X PAE MSB X PAF LSB X PAF MSB >@XXXXX

FIFO Products
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1L8C211/221/231/241

DEVICES INCORPORATED

512/1K/2K/4K x 9-bit Synchronous 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. Test conditions assume input transition
times of 5ns or less, reference levelsof 1.5V,
and input pulse levels of 0 to 3.0 V (Fig. 2).

4. Each parameter is shown as a minimum
or maximum value. Input requirements are
specified from the point of view of the exter-
nal system driving the chip. For example,
tDS 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, for ex-
ample, is specified as a maximum since
worst-case operation of any device always
provides data within that time.

5. The Read and Write Clocks can be free-
running during reset.

6. tSKEW1 is the minimum time between the
rising edge of RCLK and the rising edgé

next rising WCLK edge.

7. These parameters are g1
100% tested.

10. tsKEW2 is the minimum time between the

rising edge of WCLK and the rising edge of FieusC

RCLK to guarantee that the Programmable 430V |
Almost-Empty Flag will make a transition ’ 90%
to HIGH during that clock cycle. If tsSKEw2is 10%

not satisfied, the Programmable Almost- GND
Empty Flag may not make the transition to <3ns
HIGH until the next rising edge of RCLK.

11. tSKEw2 is the minimum time between the
rising edge of RCLK and the rising edge of
WCLK to guarantee that the Programmable
Almost-Full Flag will make a transition to
HIGH during that clock cycle. If tSKEw2 is
not satisfied, the Programmable Almost-
Full Flag may not make the transition to
HIGH until the next rising edge of WCLK.

12. It is not recommended that Logic De-
vices and other vendor parts be cascaded
together. The parts are designed to be pj
for-pin compatible but temperature/a

antee the cascading of Logic Devie
other Logic Devices parts.

13. This productisa very high speed de
and care must be taken during testing %

FIFO Products
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1L8C211/221/231/241

DEVICES INCORPORATED

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

L8C211 — ORDERING INFORMATION

32-pin

N o < n © ~ el
A8AB88A84
|_||_||_|l_||_|l_||_|‘
/4 3 2 1323130 _
D1 [5 ° 291 RS
Do [6 28[1 WEN1
PAF [J7 27 WCLK
PAE []s Top 26[1 WENz2, LD
GND []9 . 25[1 Vce
REN: []10 View 24[1 Qs
RCLK [J11
REN2 a2
OE [J13
(14 15
| Ny |
Irif s
Wi

PN ”

23[1 Q7
22[1] Qs
21[1 Qs

16 17 18 19 20

N N N Ny |

o «=H N o <

(e e oo oy

/Wip\{\yé/
Speed 6)
0°C to +70°C — C OMMERCIAL SCREENING ( \ )
50 ns \LEJE/?/‘ 50
25 ns L JC25
20 ns 11JC20
15 ns /-\ L8C211JC15
—40°C to +85°C —/C‘OMMERCMREENING//
50 ns & L8C211J150
25 ns L8C211JI125
20 ns 0 L8C211J120
15 ns L8C211J115
.

o~

FIFO Products
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1L8C211/221/231/241
PEVICES NCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

L8C221 — ORDERING INFORMATION

32-pin

N o < n © ~ el
lalfalfalalialalal
|_||_||_||_|l_|l_|l_|‘
/4 3 2 1323130 _
D1 [5 ° 291 RS
Do [6 28[1 WEN1
PAF [J7 27 WCLK
PAE []s Top 26[1 WENz2, LD
GND []o 2501 Vee

REN: []10 View 24[1 Qs
RCLK [J11 23[1 Q7
REN2 a2 22[1 Qs
OE []13 211 Qs
14 15 16 17 18 19 20
Ny N [y Ny N N Ny
it 88868 &

~ . ”
/, stic I B‘(\\hip\w
Speed 6)

0°C to +70°C — COMMERCIAL SCREENING ( \ )

50 ns L8C2 50
25 ns L JC25

20 ns 213C20

15 ns /-\ L8C221JC15

—40°C to +85°C — C-omVERCIAL CREENING//

50 ns & L8C221JI50

25 ns L8C221J125

20 ns 0 L8C221J120

15 ns L8C221J115
~

o~

FIFO Products

15 03/04/99-LDS.8C211/21/31/41-C




T L8C211/221/231/241
512/1K/2K/4K x 9-bit Synchronous FIFO

L8C231 — ORDERING INFORMATION

32-pin

N o < n © ~ el
lalfalfalalialalal
|_||_||_||_|l_|l_|l_|‘
/4 3 2 1323130 _
D1 [5 ° 291 RS
Do [6 28[1 WEN1
PAF [J7 27 WCLK
PAE []s Top 26[1 WENz2, LD
GND []o 2501 Vee

REN: []10 View 240 Qs

RCLK [J11 23[1 Q7

RE&[lZ 22[1] Qs

OE []13 211 Qs
14 15 16 17 18 19 20
Ny N [y Ny N N Ny
W&m@

~ A
m hip\Catrie
Speed 6

0°C to +70°C — C oMMERCIAL SCREENING( \ \ )

50 ns \Egg?l c50
25 ns L JC25
20 ns 231JC20
15 ns /-\ L8C231JC15

—40°C to +85°C — GomMERCIAL CREENING//

50 ns & L8C231J150

25 ns L8C231J125

20 ns L8C231J120

15 ns L8C231JI15
N

o

FIFO Products
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u
)
|I:=i;

1L8C211/221/231/241
PEVICES NCORPORATED 512/1K/2K/4K x 9-bit Synchronous FIFO

L8C241 — ORDERING INFORMATION

32-pin

N o < n © ~ el
lalfalfalalialalal
|_||_||_||_|l_|l_|l_|‘
/4 3 2 1323130 _
D1 [5 ° 291 RS
Do [6 28[1 WEN1
PAF [J7 27 WCLK
PAE []s Top 26[1 WENz2, LD
GND []o 2501 Vee

REN: []10 View 240 Qs

RCLK [J11 23[1 Q7

RE&[lZ 22[1] Qs

OE []13 211 Qs
14 15 16 17 18 19 20
Ny N [y Ny N N Ny
W&m@

~ A
m hip\Catrie
Speed 6

0°C to +70°C — C oMMERCIAL SCREENING( \ \ )

50 ns L8C241JC50
25 ns L JC25
20 ns 241JC20

15 ns /-\ L8C241JC15

—40°C to +85°C — GomMERCIAL CREENING//

50 ns & L8C241J150

25 ns L8C241J125

20 ns L8C241J120

15 ns L8C241J115
N

o

FIFO Products
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