Low Power
First-In First-Out (FIFO) 64x4

Memory
67L401

Features/Benefits Ordering Information
* Guaranteed 5 MHz shift-out/shift-in rates PART
* TTL inputs and outputs 67L401 N.NL | com 5 MHz 64x4 FIFO
* Readily expandable in the bit dimensions 67,401 T NL COoM S MHz 64x4 FIFO
¢ Structured pinouts. Output pins directly opposite corres- -
ponding input pins
* Asynchronous operation Block Diagram
* Pin compatible with Fairchild’s F3341 MOS FIFO and much 670401 64x4
faster .
Descripti 0p —e a %
cription 0 —S Lo .:>'izx.4"'arr rro g &
The 671401 is a low-power First-in First-Out (FIFO) memory 02 —:> SV _‘\. - HEGISTER :> osnsz (I 2;
device with TTL speed. This device is organized in a 64x4-bit 03 —*> e o4 10
structure and easily expandable to any width. A 5 MHz data rate i} {} s }
with fast “fall through” time allows usage in tape and disc RN W | —_
controllers, printers and communications buffer applications. wewr o2 |- . B SHIFT
This data rate is much faster than a comparable MOS device. READY™ cé",ﬁ!;'m :> Sisrer N Surear | s oouT
The FIFO is a register-based device. Data entered at the inputs . sWiT_ . 2] “Locic ~1oeke. M Tloee |, qureut
“falls through” to the empty space closest to the output. Data is o o i R 2
shifted out in the same sequence it is shifted in. Also, the width .~ - T ] b
can be increased by putting the Input Ready signals through an - - ) R
AND gate to give a composite Input Ready. Similarly, the Output o o - WASTER RESET
Ready signals should be gated to form a composwe Output I
Ready.
Generally, FIFOs are used in digital systems performmg daw
transfers when source and receiver are not bperatmg at the
same data rate. FIFOs are also used as data botfers where the -
source and receiver are not operating -at the 3qma time. The
671401 is particularly useful where |6w\p,ewer consumptnen is
critical. . .
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Absolute Maximum Ratings

Supply voltage VO v vt e e e -05Vto7V
DUE YOG .. e -1.5Vto7V
Off-state OUIPUL VOIAGE ... ... .. .. i -05Vto55V
S10rage temMPeratUre .. ... ... ... . e e -65° to +150°C
Operating Conditions
SYMBOL PARAMETER FIGURE| COMMERCIAL  aax UNIT
Voo Supply voltage 4.75 5 525 v
Ta Operating free-air temperature 0 A\‘L 75 °C
tgt Shift in HIGH time 1 55 RN ns
tgiL Shift in LOW time 1 55 J/NNN ns
tiDs Input data setup 1 0 \\ /} ) ns
YoM input data hold time 1 80 g{,? > ns
tson! Shift Out HIGH time 5 5 \\ (&) ns
tsoL Shift Out LOW time 5 CE ~ N~/ ns
tMARW Master Reset pulse 10~ N\& Sy ns
tMRS Master Reset to S| o{ N /;DA\ ns
PNV
Switching Characteristics Over Oper%g @ ﬁi«\u
e
SYMBOL PARAMETER FIGURE, /;@ COM#:C"" MAX UNIT
fiN Shift in rate {(\\ N )\\\@ MHz
tiaLt Shift in to Input Ready @\K\J / ( (1 \\/ 75 ns
tirut Shiftin to Input N \ // 75 ns
fout Shift Out rate \\‘\’ AN 5V 5 MHz
tortt Shift Out JeTIBYt Really’ LOWA \XMN 5 75 ns
torHt Shift Ou(!ﬁ OutMReady WN\\/ 5 80 ns
Toon | SRR | 5 | 8 E
tops W Opth Shift (next BQ\\V 5 70 ns
tpT \)dghput a\ 4,8 4 us
IMRORL | Master Reset to OR LB, 10 85 ns
tMRIRH Master Reset to IR HIGH 10 85 ns
tpH” Input Ready pulse HIGH 4 20 ns
topH’ Output Ready pulse HIGH 8 20 ns
t See AC test and application note.
* This parameter applies to FIFOs communicating with each other in a cascade mode.
Test Load
9 Input Pulse0to 3V
. . o $ 5600 Input Rise and Fall Time (10% - 90%)
T o sy nessinssren. $% g reprpopys  Snominmum
11K “:E = 300F Measurements made at 1.5 V
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Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ViL Low-level input voltage 08} v
ViH High-level input voltage 2t v
Vic Input clamp voltage Vee = MIN I} =-18mA -1.5 v
het Low-level Dg-D3 MR -0.8 | mA

. Vg = MAX V| =045v
L2 input current | SI, SO -16| mA
1%} High-level input current Vee = MAX Vi =24V N 50| WA
i Maximum input current Voo = MAX Vp =55V ( ( ) i\ 1{ mA
VoL | Low-evel output voltage Vee = MIN loL = 8mA N\ 05
— — _ ~/

VOH | High-level output voitage Vo = MIN lou=-0emA {{ \\V]24 v
los Output short-circuit current Vog = MAX Vo =ov SN/ [0 -90 | mA
lcc Supply Current Voo = MAX  Inputs Low, Outpﬁﬁ\h’({n [ 95 110 mA

* Not more than one output should be shorted at a time and duration of the short-circuit 3| t sxceMs secori. \g

t This is an absolute voltage with respect to device GND (Pin 8 or 8) and includes all owi e 10 test equi

Functional Description %

Data input

After power up the Master Reset is pulsed low (Fig. 11) put put Ready may also be used as status
prepare the FIFO to accept data in the first location, firb Input signal at the FIFQ is completely full (Input Ready
Ready (!R) is HIGH the location is ready to accepyfjatg orhfieasttpy) or completely empty (Output Ready

Dy inputs. Data then present at the data inpyte

location until St is brought LOW. WherhSk
the FIFO is not full, IR will go HIGbh-indite

tpT defines the time required for the first W8

ta to travel from input
to the output of a previously empty device.

Data Output

Data is read from the Ox outputs. When data is shifted to the
output stage, Output Ready (OR) goes HIGH, indicating the
presence of valid data. When the OR is HIGH, data may be
shifted out by bringing the Shift Out (SO) HIGH. A HIGH signal
at SO causes the OR to go LOW. Valid data is maintained while
the SO is HIGH. When SO is brought LOW the upstream data,
provided that stage has valid data, is shifted to the output stage.
When new valid data is shifted to the output stage, OR goes
HIGH. Iif the FIFO is emptied, OR stays LOW, and Ox remains
as before, (i.e. data does not change if FIFO i1s empty).

tieasttpy).

AC Test and Application Note

Since the FIFQO is a very-high-speed device, care must be exer-
cised in the design of the hardware and the timing. Though the
external data rate is 5 MHz internally the device is several times
as fast. Device grounding and decoupling is crucial to correct
operation, as the FIFQ will respond to very small glitches caused
by long reflective lines, high capacitances and/or poor supply
decoupling and grounding. We recommend a monolithic ceramic
capacitor of 0.1 uF directly between Vo and GND with very
short lead length. In addition, care must be exercised in timing
set up and measurement of parameters. For example, since an
AND gate function is associated with both the Shift In-Input
Ready Combination, as weil as the Shift Out-Output Ready
Combination, timing measurements may be misleading. i.e.,
rising edge of the Shift-In pulse is not recognized until Input-
Ready is High.If input-Ready is not high due to too high a
frequency, or the FIFQ being full or affected by Master Reset, the
Shift-In activity witl be ignored. This will affect the device from a
functional standpoint, and will aiso cause the “effective” timing
of Input Data Time (t|pH) and the next activity of Input Ready
{tiRL) to be extended relative to Shift-In going High.
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G) Input Ready HIGH indicates space is availabie and a Shift In puise may be applied

@ Input Data is loaded into the first word

@ input Ready goes LOW indicating the first word is full

@ The Data from the first word 1s released for “fall-through” 0 second word

@ The Data from the first word 1s transferred to second word. The first word 13 now empty as indicated by lnput Ready HIGH.
If the second word is aiready full then the data remains at the first word. Since the FIFO is now full input Ready remains low

NOTE: Shift In pulses applied while input Ready is LOW wilt be ignored (See Figure 5).
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@FIFO s intially full
}
@smn Qut pulse 1s apphed An empty location start "bubbhng” to th: t /
®Snm In 1§ held HIGH (g ; i

@As soon as input Ready beromes HIGH the input Dat

INPUT DATA

@ The Data from the first word 1s released for “falt t|

|———————itgyr ——————————|

SHIFT OUT

OUTPUT READY

10D (min)—=

OUTPUT DATA A-DATA C-DATA

©
@ The diagram assumes that at this tme. words 63. 62 61 are loaded with A 8. C Data respectively

Figure 5. Output Timing
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OUTPUT READY

B-DATA C-DATA

A-DATA AMARAALARAXY
OUTPUT DATA /

@ The diagram assumes, that at this tme words 63 62. 61 are loaded mm A

@ Data in the crosshatched region may be A or B Data
SHIFT OUT —l@\ é § g ,;/ %
OUTPUT READY \ ' :’\Eg g% ;

Figure 7. The Mechanism of Shifting Data Out of the FIFO

@ Output Ready HIGH indicates that data is available and a Shift Out puise may be applied
@ Shift Out goes HIGH causing the next step.

@ Output Ready goes LOW

@ Contents of word 62 (B-DATA) 1s released for “fatt through™” to word 63

@ Output Ready goes HIGH indicating that new data (B) is now available at the FIFO outputs

It the FIFO has only one word loaded (A-DATA) then Output Ready stays LOW and the A-DATA remarns unchanged at the outputs
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@ FIFO initially empty Figure 8. 1py and {opyy Specification
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OUTPUT READY < M vy ( (’2\\\1}
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OUTPUT DATA /} \Q}m) ‘

QOO K )
Qut is held HIGH. Output Ready goes immediately LOW

R XXX A)

soon as Shift Out goes LOW the Output Data is subject to change
shown by the dashed line on Output Ready

MASTER RESET

V‘ MRIRH / \

INPUT READY
)o weonL

OUTPUT READY \

® FIFO initsally full. Flgun 10 Tlmlng

SHIFT IN
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Applications e
FIFOs are typically used as temporary data ﬁqf_ ‘¢an also be used in a bidirectional operation as
mismatching data rates. Such an applica§d shéwn | - ‘Figure 14.
Figure 13. 4
SO
2671401 ©R
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l | SYSTEM A
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TAPE FIFO —
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s . TRI-STATE | ——
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NOTE' Both depth and width expansion can be used in this mode.

Figure 13. FIFO As Data Buffer Between Slow Steady Rate
and Fast ‘Burst’ Rate Figure 14. Bidirectional FIFO Application
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