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Advanced
Micro

Military First-In First-Out (FIFO) 64x5 Memory 25MHz (Standalone) Devices

Conforms to Mil-Std-883, Class B*

DISTINCTIVE CHARACTERISTICS

« High-speed 25 MHz shift-In/shift-out rates

« High-drive capabiiity
« Three-state outputs

- Half-Full and Aimost-FulVEmpty status flags
. Structured pinouts, Output pins directly oppo-

site corresponding Input pins
- Asynchronous operation
« TTL-compatible Inputs and Outputs

« Dose rate (transient upset) junction-isoiated
bipolar process 2x10' RADs (Sl)/s recovery

time of 50 to 70 us from 1 us puise

GENERAL DESCRIPTION

The 57413A is a high-speed, 64x5 First-In-First-Out
(FIFO) memory which operates at a 25 MHz input/output
rate. The data is loaded and emptied on first-in-first-out
basis. It is a three-state device with high-drive (I, =
12 mA) data outputs. This device can be connected in
parallel to give FIFOs of any word length. Ithas a Hatf-
Full flag (thirty-two or more words full) and an almost full/
empty flag (fifty-six or more words or eight or less words).
The main applications of the 57413A are rate buffers;
sourcing and absorbing data at different rates. Other
applications are high-speed tape and disk controllers,
data communications systems and plotter control
systems.

« Neutron fluence (permanent damage): 1x10"
N/cm2
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Absolute Maximum Ratings*

Supply voltage, V. -05Vio7V
Input Voltage range -15Vto7V
Off-state output voltage ...... ~-0.5Vio55V
Storage temperature .................ocueevvveeeerieesesnnereens —65°C to +150°C
*Note:

Stresses greater than those listed under “Absolute Maximum Ratings*" may cause permanent damage to the device. This is a stress
rating only, and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect
reliability. Absolute maximum ratings are for system design reference; parameters given are not tested.

Operating Conditions

Symbot Parameter Figure Min Max Unit
Vee Supply voltage 4.5 55 v
ot Shift in HIGH time 1 16 ns
tn ! Shiftin LOW time 1 20 ns
tos Input data setup time 1 2 ns
tom Input data hold time 1 25 ns
fn Shift in rate 1 DC 25 MHz
four Shift Out rate 4 DC 25 MHz
teon' Shift out HIGH time 4 10 ns
Yol Shift out LOW time 4 27 ns
Yaaw Master Reset pulse 8 35 ns
tns~ | Master Reset to Si 8 35 ns
v Low level input voltage 0.8 v
V' High level input voltage 2.0 A
T Operating temperature ~55 126 °C

Vi, and V,, are input conditions of output tests and are not themselves diractly tested. V, and V,, are absolute voltages
with respect to device ground and include alt overshoots due to system and/or tester noise. Do not attempt to test these
values without suitable equipment.

** tuns is measured on initial characterization lots only and is not directly tested in production.

1 See AC test and high speed application note.

*** Instant-On Case temperature.

505022
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DC Characteristics Over Operating Conditions

Conforms to MIL-STD-883; Group A, Subgroups 1, 2, & 3.

Symbol Parameter Test Conditions Min Max | Unit
Vie Input clamp voltage Vo= MIN |, =—-18 mA -15 v
L Low-lavel input current Vo = MAX V, =045V -250 HA
b High-level input current Vo = MAX V, =24V 50 pA
| Maximum input current Vo = MAX V=55V 1 mA
Io, (Data outputs) 12 mA
Voo Low-level output voltage Veo = MIN Io, (IR, OR) 8 mA? 0.5 Vv
lo, (Flag outputs) 8 mA
I, (Data outputs) -3.0mA
Vau High-level output voltage Vo = MIN I, (IR, CR) -0.9 mA 2.4 "
15, (Flag outputs) —0.9mA
los" Output short-circuit Vo = MAX V=0V -20 -90 mA
current
bz Off-state output current Voo = MAX Vo=24V e pA
I, V.o = MAX Vy=04V -20 pA
loe ** Supply current V. = MAX, inputs low, outputs open 240 mA

* Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second.
** See curve for |, vs. temp.

1 Care should be taken to minimize as much as possible the

frequencies above 26 MHz.

DC and capacitive load on IR and OR when operating at

Switching Characteristics Over Operating Conditions

Conforms to MIL-STD-883; Group A, Subgroups 9, 10, 11.

Symbol Parameter Figurs Min Max | Unit
tet Shiftin T to Input Ready LOW 1 28 ns
b Shift in | to Input Ready HIGH 1 25 ns
tya! | ShitOut T to Output Ready LOW 4 28 | ns
toru Shift Out I to Output Ready HIGH 4 25 ns
toon’ Output Data Hold (previous word) 4 10 ns
toos Output Data Shift (next word) 4 40 ns
tor Data throughput or “fall through® 3,6 750 ns
tuom, | Master Reset 1 to Output Ready LOW 8 30 ns
Yummn | Master Reset T to Input Ready HIGH 8 30 ns
tymn | Master Reset | Input Ready LOW 8 30 ns
turo Master Resst | to Outputs LOW 8 55 ns

* i the FIFO is not full (IR High), MR low forces IR low, followed by IR returning high when MR goss high.

t+ See AC test and high-speed application note.

2-206
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Switching Characteristics Over Operating Conditions (Cont.)

Symbot Parameter Figure Min Max | Unit
| H Input ready pulse HIGH 3 5 ns
torn Output ready puise HIGH 6 5 ns
torp Output ready T HIGH to Data Valid 4 20 ns
taen' Shift Out T AF/E HIGH 9 145 ns
e Shift in T to AF/E LOW 9 650 ns
tar” Shift Out T to AF/E LOW 10 650 ns
LA Shiftin T to AF/E HIGH 10 145 ns
| W ShiftIn T to HF HIGH 1 380 ns
b Shift Out Tto HF LOW 11 380 ns

- A 30 ns
b Ouput Disable Delay
" A 30 ns
o A 30 ns
Output Enable Delay
L A 50 ns
Note: Input rise and fall time (10%—90%) = 2.5 ns. Conforms to MIL-STD-883; Group A, Subgroups 9, 10, & 11.
* See timing diagram for explanation of parameters.
** Actual test limits mabe be different to compensate for ATE.
Standard Test Load Design Test Load E
5V TESTPONT
2Ka
OUTPUT TEST POINT
OUTPUT
Input Pulse Amplitude = 3 V
Input Rise and Fall Time (10% — 90%) = 2.5 ns 30 pF
. Measurements made at 1.5 V :[
505 107 =
bor R1 R2 = = 505 19
12 mA 390Q 760
8 mA 600Q 1200 Q
SOB5025A
Three State Test Load*
av
Veo GUTPUT ENABLE N v, m
K 7 ov
TEST POINT* R1 [— tozn — otz oSV
WAVEFORM 1 2 pad 5( Ve S 15V
Vo
L IO—'PHz—O ¥ 1
OUTPUT
WAVEFORM 2 siopen  _f\ Y=
&—MZ_“ | St and 52
Closed

Vr=13V osv

Waveform 1 is for an output with inlernal conditions such that
the output is low except when disabled by the output controf.

Waveform 2 is for an output with internatl conditions such that
the output is high except when disabled by the output control.

505 108 506 150

* Equivalent test loads may be used for automatic testing Figure A. Enable and Disable
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Typical I vs Temperature (V. = MAX)
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Military Burn-In
Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test
conditions are selected at AMD'’s option.

Dynamic Burn-In Circuitry

Veo
T-m.nx = 12500
; Vo, =525+025V
Square wave pulses on A, to A, are:
2 1. 50% + 15% duty cycle
Ao 4 7 2. Logic“0"=-1Vt0 0.7V
A s 18 3. logic*1"=24VioV,,
gl P 15 4. Frequency of each address is to be one-half of each
A’ ' preceding input, with A, beginning at 100 kHZ.
4+ —17 14 -~
As 8 13 F~d e.g., A, =100 kHz
A, = 50 kKHz + 10%
i DA I A, =25 kHz 10%
L " 505 152 A =12A_ +10%
2-208 57413A
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FUNCTIONAL DESCRIPTION

Data Input

After power up the Master Reset is pulsed low (Figure 8)
to prepare the FIFO to accept data in the first location.
Master Reset must be applied prior to use to ensure
proper operation. When Input Ready (IR) is HIGH the
first location is ready to accept data from D, inputs. Data
then present at the data inputs is entered into the first
location when the Shift-In (Sl) is brought HIGH. A SI
HIGH signal causes the IR to go LOW. Once data is
entered into the first cell, the transfer of data in any full cell
to the adjacent (downstream) empty cell is automatically
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 when data is shifted out), t,; defines
the time required for the first data to travel from input to
the output of a previously empty device. When Sl is
brought LOW and the FIFO is not full, IR will go HIGH,
indicating more room is available. if the memory is full,
IR will remain LOW.

Data Output

Data is read from the O, outputs. When data is shifted to
the output stage, Output Ready (OR) goes HIGH, indicat-
ing 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 thatthere is
valid upstream data, is shifted to the output stage. When
new valid data is shifted to the output stage, CR goes
HIGH. If the FIFO is emptied, OR stays LOW and Data
output will not be valid.

Input Ready and Output Ready may aiso be used as
status signals indicating that the FIFO is completely full
(Input Ready stays LOW for at least t,,;) or completely
empty (Output Ready stays LOW for at least t,;).

AC Test and High-Speed App. Notes

Since the FIFOis a very-high-speed device, care mustbe
exercised in the design of the hardware and the timing
utilized within the design. The internal shift rate of the
FIFO typically exceeds 60 MHz in operation. Device
grounding and decoupling is crucial to correct operation
as the FIFOwill respondto very small glitches due to long
refiective lines, high capacitances and/or poor supply
decoupling and grounding. We recommend a monolithic
ceramic capagcitor of 0.1 uF directly between V. 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 associated with both the Shift-In-Input
Ready combination, as well as the Shift-Out-Output
Ready combination, timing measurements may be mis-
leading, i.e., rising edge of the Shift-In pulse is not high
due to (a) too high a frequency, or (b) FIFO being full or
effected by the 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 Hold time (T ) and the next activity of Input
Ready (T,) to be extended relative to Shift-In going
HIGH. This same type of problem is also related to T,
Toaw @nd Ty, as related to Shift-Out. Data outputs
driving a bus should be limited to 10 MHz frequency. For
high-speed applications, proper grounding technique is
essential.

SHIFT IN A tSiH IsiL

INPUT READY —-\—-/_

e v e N

re—URL-

INPUT DATA tIDH —»
je—ti0s

505 153

Figure 1. Input Timing

57413A
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SHIFTIN _/_.?_\/'——‘1 \__\
INPUT READY L 5(@ L_g\i'&—:
wronns TRz ma— X CXKRKRRR XXX

@ input Ready HIGH indicates space is available and & Shift-in puise may be applied.
@ Input Data is loaded into the first word. The Data from the first word is reieased for “fall through” to second word.
@ Input Ready goes LOW Indicating the first word is full.
@ Shift-In going LOW allows input Ready to sense the status of the first word. The first word is now emply as Indicated by Input Ready HIGH.
@ It the second word is already full then the data remains at the first word. Since the FIFO is now full Input Ready remains low.
Note: Shift-in pulses applied white Input Ready s LOW will be ignored (Seea Figure 4).

Figure 2. The Mechanism of Shifting Data Into the FIFO 505 173

SHIFT OUT

@
SHIFT IN _/ \___

INPUT READY ®\ tpy ® A ten—

(@ FIFOis initially full.

(@ shift-Out pulsa is appiied. An empty location starts “bubbling” to the tront.

(@) shift-In is held HIGH.

@ As soon as Input Ready becomes HIGH the Input Data is loaded into the first word.

Figure 3. Data Is Shifted in Whenever Shift In and Input Ready Are Both HIGH 505 155
oyt Vtour
st __fotson—f——tea——3 i |
torH

OUTPUT READY \ onm- —— —\—/_
OUTPUT DATA | A-DATA >®

B-DATA | C-DATA

O~

(D The diagram assumes that at this time words 63, 62 and 61 are ioaded with A, B and C Data, respeciively.
(@ Output data changes on the falling edge of SO after a valid Shift-Out Sequence, |.e., OR and SO ar both high together.

Figure 4. Output Timing 505 156

2-210 57413A
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SHIFT OUT ®\ \Y’—‘“
OUTPUT READY \@ L—A\/@ “_®\’/ —— e ——

OUTPUT DATA A-DATA

(D Ouput Ready HIGH indi that data is available and a Shift-Out pulse may be applied.
@ Shift-Out goes HIGH causing the contents of word 62 (B-DATA) 1o be released for fali through to word 63.

Output data remains as valid A-Data while Shift-Out is HIGH.
(® Output Ready goes LOW.
@ Shift-Out goes LOW causing Output Ready to go HIGH and new data (B) to appear a the data outputs.
(® ff the FIFO has only one word loaded (A-Data) then Output Ready stays LOW and the output data become invaid.
Note: Shift-Out pulses applied when Output Ready is LOW will be ignored {See Figure 7).

Figure 5. The Mechanism of Shifting Data Into the FIFO

505 157
SHIFT IN
SHIFT OUT /
!‘ ter
OUTPUT READY p 7
[e——1topH
(@ FIFO I8 Initially empty
505 158 Figure 6. 1, and t,, Specification

SHIFT OUT \/©

OUTPUT READY \@ (2)\/—/<@\/CD ’Wi[/][/][ﬂm
ovrruronT X e XXX

(D Word 63 is empty.

(@ Output Ready goes HIGH indicating arrival of the new data.

@ New data (A) arruves at the outputs (werd 63).

@ Since Shift-Out is held HIGH, Output Data is subject to change. Output Ready will go HIGH or LOW.

@ As soon as Shift-Out goes LOW the Output Data is subject to change. Output Ready will go HIGH or Low
depending on whether there are any additional upsteam words in the FIFO.

505 150 Figure 7. Data Is Shifted Out Whenever Shift Out and Output Ready Are Both HIGH
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Power ed

MASTER RESET 3( 7(

tuRw

INPUT READY pu [
le—tuRiAL l&———— tMRIRH———]

OUTPUT READY
[ 4~ UMRORL" i’——— tMRs ————

SHIFT IN v

DATAcUTPUTS [THTHIN

tmRo —>|

Figure 8. Master Reset Timing 505 180
SHIFT QUT 7
tsoH
ALMOST FULLEEMPTY /‘ \.
le—— taEn ‘{:{ tsiv
SHIFT IN " 2
le——— tagy —
() FIFO contains 9 words {one more than aimost empty).
Figure 9. t, .. t,., Specifications 505 181
SHIFT IN y,
tsi o
ALMOST FULLEMPTY ) 0 " p
N
le——tamm tsom
SHIFT OUT A
le—— tar ———»
(D) FIFO contains.55 words (one short of aimast full).
Figure 10. t, . t, . Specifications 505 162
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SHIFT IN 71_\-‘ n
o—.l—

HALF FULL /C‘D ﬂ( * E(_
fo——then Z:I tsoH

SHIFT OUT 7

tHFL

() FIFO containa 31 words (one short of half full).

506 163 Figure 11. t__ .t Speclfications

OUTPUT

I

OF
—1HF AF/AE
IR SO SHIFT OUT
st OR|
Do (o]
D1 ot

D3 o3

LIl

8
RERA

HF OEFIAE

g 2 COMPOSITE
A OUTPUT READY

D1 o1
D2 02
D3 o3
D4 . O4

COMPOSITE _C.
INPUT READY H

TTENRAE
4
2
TTTT]

|
I

1

HF OBWAE
IR SO
SHIFT IN sl OR|
Do 0o
D1 (o)}
D2 02
D3 o3
D4 MR 04

L MASTER RESET

FTTTT

[ 1111

FIFOs are expandable in width. However, in forming wider words
two externai gates are required to generate composite input and
Output and Output Ready Flags. This requirement is due to the
different fall through times of the FIFOs.

506 184 Figure 12. 64 x 15 AIFO with 57413A
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8-BITS
areR | sum
TAPE 84x8
READER st
ENBL St IR

ALMOST FULLY

EMPTY E

HALF FULL FLAG
505 165

Note: Expanding the FIFOs in word width is done by ANDing
the IR and OR a shown in Figure 12.

CPU

0 RDY

INTERRUPT

Figure 13. Application for the 57413A “Slow and Steady Rate to Fiat ‘Blocked Rate’ ”

505 165
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