First-In First-Out (FIFO) 64x4 64x5

Standalone Memory

5/67401 5/67401A 67401B
5/67402 5/67402A 67402B

Features/Benefits

¢ Choice of 16.7, 15 and 10 MHz shift-out/shift-in rates

* Choice of 4-bit or 5-bit data width

e TTL inputs and outputs

» Readily expandable in the word dimension only

¢ Structured pin ouls. Output pins directly opposite
corresponding input pins

* Asynchronous operation

* Pin-compatible with Fairchild’s F3341 MOS FIFO and many
times as fast

Description

The 5/67401B/2B/1A/2A/1/2 are "fall-through” high speed First-
In First-Out (FIFO) memory organized 64 words by 4-bits and
64 words by S-bits respectively. A 16.7 MHz data rate allows
usage in digital video systems; a 15 MHz data rate allows usage
in high speed tape or disc controllers and communication buffer
applications. Word length is expandable; FIFO depth is not
expandable.
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Ordering Information

NUMTR | PKG |TEMP |  DESCRIPTION

57401 [JW@EOML)| Mil | 7MHz e4xd FIFO
67401 JN | Com | 10MHz 64x4 FIFO
57402 |JW20)(L)| Mil | 7MHz 64x5 FIFO
67402 JN | Com | 10MHz 64x5 FIFO
574014 JW@O)L)| Mil | 10MHz 64xd FIFO
67401A J Com | 15MHz 64x4 FIFO
57402A JW20){L), Mil 10MHz 64x5 FIFO
67402A J Com | 15MHz 64x5 FIFO
674018 J Com | 16.7 MHz 64x4 FIFO
674028 J Com 16.7 MHz 64x5 FIFO
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67401B/2B Standalone

Absolute Maximum Ratings

SUPPIY VOBOE Vo0« vttt e e e -15Vto7V
DU VOB . e e e -15Vto7V
Off-state OUIPUL VOAGE ... ... it e et e e e -05V1o55V
SHOrage teMPEIaAtUIE ... ..ot e e e e e e e e e e ~85° to +150°C
Operating Conditions 67401B/2B
SYMBOL PARAMETER FIGURE Ml’fo”’f"rs:c"‘;“ UNIT
Veo Supply voltage 4.75 5 5.25 \
Ta Operating free-air temperature c 75 °C
tg ¥ Shift in HIGH time 1 18 ns
tsiL Shift in LOW time 1 18 ns
tins Input data setup 1 5 ns
tipH Input data hold time 1 40 ns
tsom t Shift Out HIGH time 5 18 ns
tsoL Shift Out LOW time 5 18 ns
IMRW Master Reset pulse 10 35 ns
MRS Master Reset to St 10 35 ! ns
* Case temperaturg
Switching Characteristics 67401B/2B
Over Operating Conditions
SYMBOL PARAMETER FIGURE MI:OM:‘YEPRC'A; Ax UNIT
N Shift in rate 1 16.7 MHz
YiRL Shift In to input ready LOW 1 35 ns
HRH Shift In to input ready HIGH 1 37 ns
touT Shift Out rate 5 16.7 MHz
tomLt Shift Qut to Output Ready LOW 5 38 ns
torHT Shift Out to Qutput Ready HIGH 5 44 ns
toDpH Output Data Hold {previous word) 5 5 ns
tops Qutput Data Shift (next word) 5 44 ns
tpT Data throughput or “fall through” 48 i 13 us
tMRORL Master Reset to OR LOW 10 55 ns
YMRIRH Master Reset to IR HIGH 10 55 ns
tiPH Input Ready pulse HIGH 4 15 ns
toPH QOutput Ready pulse HIGH 8 15 ns

1See AIC Test and High Speed Application Note.
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5/67401A/2A Standalone

" ___— —— —————— ————_ ————————

Absolute Maximum Ratings

SUPPIY VORBGE Vo - et e e e e -05Vto7V
INPUL VORAGE . . e e s -15Vto7V
Off-state OUIPUL VORBOE . .. ... ot e e e s 05Vio585V

SIOrage IEMPEIAIUIE ... e e e e e R -65° to +150°C

Operating Conditions 5/67401A/2A

MILITARY

SYMBOL PARAMETER FIGURE MIN TvP MAX M'NCOMlT‘,E: C'A:n AX UNIT
Voo Supply voltage 4.5 5 55 4.75 5 5.25 Vv
Ta Operating free-air temperature -55 *105 o} 75 °C
tgt Shift in HIGH time 1 35 23 28+ ns
tsiL Shift in LOW time 1 35 25 ns
tips Input data setup 1 5 5 ns
tiDH Input data hold time 1 45 40 ns
tsont Shift Out HIGH time 5 35 23 ns
tsoL Shift Qut LOW time 5 35 25 ns
tMRW Master Reset puise 10 40 35 ns
tMRS Master Reset to Si 10 45 35 ns

*Case temperature

Switching Characteristics 5/67401A/2A

Over Operating Conditions
SYMBOL PARAMETER FIGURE MIN M'.:_':‘;ARY MAX M'NCOM:'I\’E: ClA': AX UNIT
fiN Shift in rate 1 10 15 Mz
trL t Shift In to Input Ready LOW 1 50 40 ns
tignt Shift in to Input Ready HIGH 1 50 40 ns
four Shift Out rate 5 10 15 MHz
tore 1 Shift Out 1o Output Ready LOW 5 65 45 ns
topHT Shift Out 1o Output Ready HIGH 5 65 50 ns
tODH Output Data Hold (previous word) 5 10 10 ns
tops Output Data Shift (next word) 5 60 45 ns
tpr Data throughput or “fall through” 4,8 22 16 us
'MRORL Master Reset to OR LOW 10 65 60 ns
tMRIRH Master Reset to IR HIGH 10 65 60 ns
1P input Ready pulse HIGH 4 20 20 ns
toPH Output Ready puise HIGH 8 20 20 ns
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5/67401/2 Standalone

Absolute Maximum Ratings

SUPPIY VOO V5 - v vttt t e ettt e e e e -05Vto7V
INPUE VO AGE L. e e e -15Vto7V
Off-state OUIPUL VOIBOE .. ... ..ottt ettt e et e e et e et at e -05Vto55V
StOrage tMPEIAIUIE ..o .ttt et e et e e e e e e e e -65° to +150°C
Operating Conditions 5/67401/2
SYMBOL PARAMETER FIGURE | "";,'::"Y ax | o eRCIAL | uNIT
Vee Supply voltage 45 5 55 4.75 5 5.25 \
Ta Operating free-air temperature -55 *125 Q 75 °C
tgiyt Shift in HIGH time 1 45 35 ns
tsiL Shift in LOW time 1 45 35 ns
tips Input data setup 1 10 5 ns
tipH input data hold time 1 55 45 ns
tsoH T Shift Out HIGH time 5 45 35 ns
tsoL Shift Out LOW time 5 45 35 ns
tMRW Master Reset pulset 10 30 35 ns
| tvRs Master Reset to Sl 10 45 35 ns

*Case temperature

Switching Characteristics 5/67401/2
Over Operating Conditions

|
SYMBOL | PARAMETER FGURE | MERY e | eCIA ax | UNIT
fiN Shift in rate 1 7 10 MHz
tige T Shift In to input ready LOW 1 60 45 ns
trHt Shift In to input ready HIGH 1 ; 60 45 ns
fout Shift Cut rate 5 7 10 MHz
torLT Shift Out to Output Ready LOW 5 65 55 ns
topHT Shift Qut to Output Ready HIGH 5 70 60 ns
topH Output Data Hold (previous word) 5 10 10 ns
tops Output Data Shift (next word) 5 65 55 ns
ipT Data throughput or “fall through” 48 4 3 us
tMRORL Master Reset to OR LOW 10 | 65 60 ns
tMRIRH Master Reset to IR HIGH 10 T 65 60 ns
HpH input Ready pulse HIGH 4 20 20 ns
toPH Qutput Ready pulse HIGH 8 20 20 ns
+See AC test and high speed application note.
Test Load w
input Puise 0to 3V
; <eon input Rise and Fall Time (10% to 90%)
2-5ns.
* The “TEST POINT" is driven by the output under test, 3__“,4,_@ TEST POINT* Measuremnents made at 1.5 V

and observed by instrumentation.
14KQ S 30pF

=
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5/67401A/2A/1/2,67401B/2B Standalone

Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ViL Low-level input voltage 0.8t v
Vi High-ievel input voitage 21 v
Vic Input clamp voltage Voo = MIN I} = -18mA 15 v
it y Dg-D4. MR -08 | mA
I High-level input current Voo = MAX V| = 24V 50 | uA
Iy Maximum input current VCC = MAX vy = 55V 1 mA
Voo Low-level output voitage Ve = MIN oL = 8mA 05 v
VOH High-level output voltage Voo = MIN loH = —0.9mA 24 \Y
los Output shortcircuit current * | Vo = MAX Vg = OV ~20 -0 | mA

5/67401 160

5/67402 180

lce Supply current \!/nc;it; lol\v:yAX 5/87401A 170
outputs open. 5/67402A 190

674018 180

674028 200

* Not more than one output should be shorled al a time and duraticn of the short circul should not exceed one second
+There are absolute voltages with respect to degree GND (PIN 8 or 9) and includes ali overshoots due to test equipment

Functional Description
Data Input

After power up the Master Reset is pulsed low (Fig. 10) to
prepare the FIFO to accept data in the firstlocation. When Input
Ready (IR) is HIGH the location is ready to accept data from the
Dy inputs. Data then present at the data inputs is entered into
the first location when the Shift in (SI) is brought HIGH. A SI
HIGH signai causes the IR to go LOW. Data remains at the first
tocation untit Sl is brought LOW. When Sl is brought LOW and
the FIFQ is not fuli, IR will go HIGH, indicating that more room
is available. Simultaneously, data will propagate to the second
location and continue shifting until it reaches the output stage
or a full location. The first word is present at the outputs before
a shift out is applied. if the memory is full, IR will remain LOW.

Data Transfer

Once data is entered into the second cell, the transfer of any full
cell to the adjacent (downstream) empty cell is automatic,
activated by an on-chip control. Thus data will stack up at the
end of the device while empty locations will “bubble” to the front.
tpT defines the time required for the first data 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. Qutput Ready (OR) goes HIGH, indicating the
presence of valid data. When the OR is HIGH, data may be
shifted out by bringing the Shift Qut (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
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HIGH. if the FIFO is emptied, OR stays LOW, and Oy remains as
before, (i.e. data does not change if FIFO is empty).

Input Ready and Output Ready may also be used as status
signals indicating that the FIFQO is completely full (Input Ready
stays LOW for at least tpT) or compietely empty (Output Ready
stays LOW for at least tpT).

AC Test and High Speed App. Notes

Since the FIFQ is a very-high-speed device, care must be exer-
cised in the design of the hardware and the timing utilized within
the design. The internal shift rate of the FIFO typically exceeds
20 MHz in operation. Device grounding and decoupling is cru-
cial to correct operation as the FIFO will respond to very small
glitches due to long reflective lines, high capacitance and/or
poor supply decoupling and grounding. We recommend a
monolithic ceramic capacitor of 0.1 uF directly between Voo
and GND with very short lead length. In addition, care must be
exercised in how the timing is set up and how the parameters are
measured. For example, since an AND gate function is asso-
ciated with both the Shift In-tnput Ready combination, as well 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 FIFO being full or affected by
Master Reset, the Shift-In activity will be ignored. This will affect
the device from a functional standpoint, and will also cause the
“effective” timing of Input Data Time (1pH) and the nextactivity
of Input Ready (t|RL) to be extended relative to Shift-In going
High. This same type of problem is aiso refated to 1|RH. tORL
and toRH as related to Shift-Out

Monolithic ﬁﬁﬂ Memorles




5/67401A/2A/1/2,674018B/2B Standalone
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Figure 2. Typical Waveforms for 10 MHz Shift in Data Rate (67401/2)
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Figure 3. The Mechanism of Shifting Dats Into the FIFQ

@ Input Ready HIGH indicates space is available and a Shift in puise may be appired

@ input Data 1s loaded into the first worg

@ tnput Ready goes LOW indicating the first word is full

@ The Data from the first word is released for “fall-through” to second word

@ The Data from the first word 1s transferred 1o second word. The first word is now empty as indicated by input Ready HIGH
11 the second word s already fuil ther the data remains at the first word Since the FIFO is now full Input Ready remains iow

NOTE: Shift in pulses applied while input Ready is LOW will be ignored. (See Figure 4.)
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5/67401A/2A/1/2,67401B/28 Standalone
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Figure 4. Data is Shifted in Whenever Shift in and Input Ready are Both HIGH

@FIFO is initially full

@ Shift Out pulse is applied. An empty location starts “bubbling” to the front
@ Shift In is held HIGH
@As soon as Input Ready becomes HIGH 1he Input Data is ioaded into the first word

@The Data trom the first word is released for “fall through” to second word
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SHIFT QUT SN |

WouT
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OUTPUT READY

\ / r—————1ORL

B-DATA
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Figure 8. Output Timing

@ The diagram assumes that at this hme. words 63. 62, 61 are loaded with A B. C Data. respectively

@ Data is shifted out when Shift Out makes a HIGH to LOW transition

C-DATA
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5/67401A/2A/1/2,67401B/2B Standalone
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Figure 6. Typical Waveforms for 10 MHz Shift Out Data Rate (67401/2)
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C-DATA

OUTPUT DATA

® The diagram assumes, that at this time, words 63. 62. 81 are loaded with A, B, C Data. respectively

@ Data in the crosshatched region may ke A or B Data

SHIFY QUT

OUTPUT READY

o

OUTPUT DATA A-DATA B-DATA

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

@ Qutput Ready HIGH indicates that data is available and a Shift Out pulse may be applied

@ Shitt Out goes HIGH causing the next step

@ Output Ready goes LOW

@ Contents of word 62 (B-DATA) is released for “fall through" to word 63

@ Qutput Ready goes HIGH indicating that new data (B) is now avaiiabie at the FIFQ oulputs

if the FIFO has only one word loaded {A-DATA} then Output Ready stays LOW and the A-DATA remains unchanged at the outputs

NOTE: Shift Qut pulses applied when Qutput Ready is LOW will be ignored.

moncitithic I memories 7-35



5/67401A/2A/1/2,67401B/2B Standalone

SHIFT IN —/_\\

SHIFT OUT /
tpT /
}) e topH—
OUTPUT READY

Figure 8. tpy and tgp) Specification

S

@ FIFO initially empty.

SHIFT OUT

OUTPUT READY - ; l
QUTPUT DATA ﬁ A-DATA

Figure 9. Data is Shifted Out Whenever Shift Out and Output Ready are Both HIGH.

\/®

@ Word 63 1s empty

@ New data (A) arrives at the outputs (word 63}
@ Output Ready goes HIGH indicating the arrival of the new data
@ Since Shitt Qut s held HIGH. Output Ready goes immediately LOW

@ As soon as Shift Out goes LOW the Output Data is subject to change as shown by the dashed line on Qutput Ready
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5/67401A/2A/1/2,67401B/2B Standalone

tMAW

MASTER RESET —-\ /

INPUT READY
b 'MRORL
OUTPUT READY

\

S 'MRS‘—-——W
SHIFT IN

Figure 10. Master Reset Timing

@ FIFQ initially full
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5/67401A/2A/1/2, 67401B/2B Standalone
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Die Configurations
57401 Die Pattern

Step: G
Die Size: 128x166 mil2
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oR 0o 01

1

o}
13

03
12

e 1182 ] ] e |

356 408 348, 348, 348,
i ,i 5"7’; 1‘ e

SO 17, ut7 Wit w15 mis g 12
*104 T M sHFTouT ouTPUTO, O, O oy SR,
o f READY 3 O +230,
10 MR : - N
WMASTER RESET
1087, MASTER RESET 10
%
100, | ALL PADS EXCEPT GND AND Vo =
B A 100, x 1004
vce s BB vce (DIE SIZE 166 x 128 mils) 17204
Y ATs ;
i 246,
y - X
NC.1 saou] (PIN1-NC) -
[ 9 Yoy
9 GND 2 INPUT GND I
R 2 -1--l| 2®ReADY i
e . w 30<WHiFT IN Dg  MMi 574026 Dy D D3 Dy [ %68
ddévtbm wdt w“r-“. lllﬂ]l‘\ 3 M4 ssssveons sasSManstllia woenexl7 M8
3 4 5 6 7 8 : : -
st Do D1 D2 D3 Dy - 600> (= -1500) -~ = };24: b 736y > | !

= e 1504

7.38 Monolithic [l Memories



