57C401/13 57C402/23 57C4033

Military CMOS Zero Power FIFOs

[64x45 76448 W2 ia3B" 12 MHz (Cascadable)

Tonforms 1o MIL-STD-883, Tlass B (Latest Revision)

o\

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

» Zero standby power

« High-speed 12 MHz shift-in/shift-out data rates
« Very low active power consumption

« Cholce of 4-bit or 5-bit data width

« TTL-compatible inputs and outputs

+ Readily expandabie in word width and depth

- RAM-based architecture for short fall-through delay

+ Full CMOS 8-transistor cell for maximum noise immunity
» Asynchronous operation
« Output Enable feature (57C4013/23/33)

GENERAL DESCRIPTION

The 57C40X/XX series devices are high-performance
CMOS RAM-based First-In First-Out buffer memory
products organized as 64 words by 4 or 5 bits wide. These
devices use Advanced Micro Devices’ CMOS process
technology and meet the demands for high-reliability,
high-speed, low-power operation. By utilizing an on-chip,
dual-port RAM, a very short fall-through time is realized,
improving overall system performance. Separate on-chip

Read and Write pointers address each memory location, allowing
the data to propagate to the outputs in much less time than in tradi-
tional register-based FIFOs. These FIFOs are easily integrated into
many applications and perform particularly well in high-speed disk
controllers, graphics, and communication systems. The 550 uwatt
standby power of these devices makes them ideal for ultra-low-
powered and battery-powered systems.

CONNECTION DIAGRAMS

For Ceramic DIP Packages
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ORDERING INFORMATION

57 C 401 3 -12 J /883B
n n
0 O "57C401-12)/883B"0 I Dj TT T T T
TEMPERATURE CODE PROCESSING
57 = -55°C 10 125°C /883B = MIL-STD-883, Class B
'CMOS PACKAGE
FIFO FAMILY J = 57C401-12-CD 016
J = 57C401-13-CD 016
PART NUMBER J = 57C402-12-CD 018
OUTPUT TYPE J = 57C4023-12-CD 018
Blank = Totem Pole J = 57C4033-12-CD 020
3 = Three State SPEED
(MHz)
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ABSOLUTE MAXIMUM RATINGS

Supply voltage, V. oo -05Vto+7.0V
eI 03-123/8838" T T L2V 170
Storage temperature ........coccceceeeeieevenrecinceenens -65°C to +150°C

Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis 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 device reliability. Absolute maximum ratings are for system
design reference; parameters given are not tested.

OPERATING CONDITIONS

Symbol Parameter Figure Min Max Unit
Veo Supply Voitage 45 55 v
tom Shift-In HIGH Time 1 16 ns
g Shift-In LOW Time 1 ' 25 ns
tos Input Data Setup to Si (Shift In} 1 0 ns
tiom Input Data Hold Time to S! {Shift In) 1 40 ns
taios Input Data Setup to IR (input Ready) 3 [¢] ns
toioH Input Data Hold Time to IR (Input Ready) 3 30 ns
fin Shift-In Rate 1 12 MHz
four Shift-Out Rate 4 12 MHz
tsom Shift-Out HIGH Time 4 27 ns
tsoL Shift-Out LOW Time 4 25 ns
tarw Master Reset Pulse 8 45 ns
tars Master Reset to S| 8 75 ns
\ Low Level Input Voitage 0.8 \%
Vin" High Level Input Voltage 2.0 \'%
T, Operating Temperature -55 125 °C

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

*  Ifthe FIFO is not full (IR HIGH) MR LOW forces IR LOW, followed by IR returning high when MR goes high.

*** t,ns IS Measured on initial characterization lots only and is not directly tested in production.

1 Instant-On Case Temperature.
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Conforms to MIL-STD-883; Group A, Subgroups 1, 2, and 3.

og CHIB?M‘DERIQTAW@M;; Conditions

Symbol Parameter Test Conditions Min Max Unit
I|N Input Current vcc = MAX 0 V<V'N <55V -1 1 pA
lg =20 pA 0.1
V, - | Qutput V¢ V.. =MIN Vv
oL Low-Level Output Voltage cc o, =8m A 04
loy =—20pA Ve 01
\ High-Level Vol V...=MIN \Y
OH igh-Level Output Voltage fe iOH ~amA 22
Off-State Output Current _ }
oz (14013, '4023, '4033 devices) Voo = MAX 0 VVpyr<55 v 5 5 HA
'os. Qutput Short-Circuit Current Ve = MAX V=0V -20 -80 mA
lecop™” Maximum Operating Current Ve = MAX, All outputs open, f = 12 MHz 40 mA
Maximum Standby Current _
I sty (“C2" devices only) Ve = MAX, All outputs open. 100 HA

*

** Tested on initial qualification lot only .

No more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.

STANDARD TEST LOAD*
5V
Fh
OUTPUT o {® TEST POINT

$R2 T 30pF

input Pulse Amplitude =3 V

input Rise and Fall Time (10% — 90%) =2.5 ns

Measurement made at 1.5 V

THREE STATE TEST LOAD*
Vee
TEST POINT % Ry
S1
OouTPUT
G ;Eﬂz
SpF

*Equivalent test load may be used for automatic testing.

S2

Mo

505 107

RESISTOR VALUES
IOL Ri R2
8mA 600 1200 Q
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Conforms to MIL-STD-883; Group A, Subgroups 9, 10, and 11.

SWITCHINGSIABASTERISTICS) [

Symbol Parameter Figure Min Max Unit
tia 1 Shift In T to Input Ready LOW 1 70 ns
trut Shift In { to Input Ready HIGH 1 65 ns
tort Shift Out T to Output Ready LOW 4 65 ns
toruT Shift Out | to Output Ready HIGH 4 60 ns
tonHT Output Data Hold (previous word) 4 5 ns
toos Output Data Shift (next word) 4 40 ns
tor Data Throughput 3,6 110 ns
tMRORL Master Reset | to Cutput Ready LOW 8 120 ns
YRIRH Master Reset T to Input Ready HIGH B 120 ns
turo Master Reset | to Cutputs LOW 8 45 ns
tRHFL Master Reset | to Half-Full Flag LOW (4033 only) 9 120 ns
taRAEH Master Reset | to Almost Empty Flag HIGH (4033 only) 9 120 ns
ten Input Ready Pulse HIGH 3 12 ns
topu Output Ready Pulse HIGH 6 10 ns
toro Output Ready T to Data Valid 4 0 ns
tagn Shift Out T to AF/E High (4033 only) 10 125 ns
taEL Shift in T to AF/E LOW ('4033 only) 10 125 ns
tarL Shift Out T to AF/E LOW (4033 only) 1 125 ns
tapn Shitt In T to AF/E HIGH (4033 only) 1 125 ns
L. Shitt In T to HF HIGH ('4033 only) 12 125 ns
e Shift Out T to HF LOW ('4033 only) 12 125 ns
oz 30
‘pLz" Qutput Disable Delay (4013, ‘4023, '4033 devices only) A 30 ns
oz 35
o Output Enable Delay ('4013, ‘4023, 4033 devices only) A e ns

*  If the FIFO is not full (IR HIGH), MR LOW forces IR LOW, followed by IR returning high when MR goes high.
**  Actual test limits may be different to compensate for ATE.

t  See timing diagram for explanation of parameters

CAPACITANCES*

Symbol Parameter Test Condition Min Max Unit
Cw Input Capacitance T,=25°, f=1MHz 10 pF
Cour Output Capacitance Vec =45V 7 pF

* These parameters are not tested in production but are evaluated at initial characterization and anytime the design is modified where
capacitance may be affected.
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ICC vs. FREQUENCY MILITARY CASE OUTLINES
"57C401-121/883B" 1 [ [1 Device Package
J (Cerdip)
Conforms to
“or Package MIL-M-38510
Outline Appendix C
30 [ Case
E' Veg =55V 57C401 16J D-2
8 fin =fout T
= 20 - V)L =08V 57C4013 16J D-2
M et 57C402 18 D6
10 57C4023 184 D-6
§7C4033 20J D-8
0 L 1 i | 1 |
0 2 4 6 8 10 12 1
FREQUENCY - MHz
MILITARY BURN-IN

Military burn-in is in accordance with the current revision of MIL-
STD-833, Test Method 1015, Conditions A through E. Test con-
ditions are selected at AMD's option.

DYNAMIC BURN-IN CIRCUITRY
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P o i) | as—{7 v o Square wave puises on A, to A, are:
_QM_E E—"“ _w,_E E_%_ 1. 50% t 15% duty cycle

4 3 10— w—{3] Ot 2. Logic “0"=-1V10 0.7 V
A2 4] ] 2 {3 Flw— 3. Logic“1"=2.4Vto Vg
As 12 W i [1e] vt 4. Frequency of each address is to be one-half of
a3 WAt as & 15} —w—¢ each preceding input, with A, beginning at 100
ag ~{7 12}y sy 7] Wt kHz.
a3 0 s —i] )W eg. Ay=100kHz
;E u}— ar *e 2 O A, =50 kHz £ 10%

it o} s A,=25kHz £ 10%

A =172A_, +10%, ofc.
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Waveform 1 Is for an output with internai conditions such that the output is low

except when disabled by the output control.

Waveform 2 is for an output with intemal conditions such that the output is high

except when disabled by the output control.

Figure A. Enable and Disable {(57C4013/23/33 Only)

FUNCTIONAL DESCRIPTION

Data input

The FIFO consists of a duai-port RAM and two ring counters for
read and write. After power-up, the Master Reset should be
pulsed LOW, which internally resets both the read and write
counters. When the Input Ready (IR) is HIGH, the FiFO is ready
to accept DATA from the D, i nputs. Data then present at the inputs
is written into the first location of the RAM when Shift-in (SI) is
brought HIGH. An SI HIGH signal causes the iR to go LOW. When
the Sl is brought LOW and the FIFO is not full, IR will go HIGH,
indicating that more room is available. The write pointer now
points to the next location in the RAM. If the memory is full, then
IR will remain LOW.

Data Output

Data is read from the O, outputs. Just after the first shift-in, the first
data word is available at the outputs, which is indicated by the
Output Ready (OR) going HIGH. Whenthe ORis HIGH, data may
be shifted out by bringing the Shift Out (SO) HIGH. A HIGH signal
at SO causes the read pointer to point to the next location in the
RAM, and aiso the OR to go LOW. Valid data is maintained while
the SO is HIGH. When the SO is brought LOW, the OR goes
HIGH, indicating the presence of new valid data. If the FIFO is
emptied, OR stays LOW and O, remains as before, (i.e., data
does not change if the FIFO is empty). A dual port HAM inside the
chip provides the capability of simuitaneous and asynchronous
writes (Shift-Ins) and reads (Shift-outs).

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. Device grounding and decoupling is crucial to correct
operation as the FIFO will respond to very small glitches due to
long reflective lines, high capacitances and/or poor supply decou-
pling and grounding. We recommend a monolithic ceramic capac-
itor of 0.1 pF 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 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 (a) too high a frequency,
or {b) FIFO being full or effected by Master Reset, the Shift-In
activity will be ignored. This will affect the device from a functionai
standpoint, and will also cause the “effective” timing of Input Data
Hold time (t,5,,) and the next activity of Input Ready (t;,) to be
extended relative to Shift-in going HIGH. This same type of
situation occurs with t,.,, 15, toa, and the Status Flag timing as
related to Shift-in and Shift-Out. For high-speed applications,
proper grounding technique is essential.

57C401113 57C402/23 57C4033

2221

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



http://www.dzsc.com/ic/sell_search.html?keyword=57C401-12J/883B

HF AND AF/AE STATUS FLAGS
(5764433-98)12)/883B" 0 [ [J

The Half-Full (HF) wilt be high only when the netbalance of words
shifted into the FIFO exceeds the number of words shifted out by
thirty-two or more (i.e., when the FIFO contains thirty-two or more
words). The Almost-Full/Empty (AF/AE) flag will be HIGH when
the FIFO contains fifty-six or more words or when the FIFO con-
tains eight or fewer words (see Figures 10, 11 and 12).

Care should be exercised in using the status flags because they
are capable of producing arbitrarily short pulses. For example, if

the FIFO contains thirty-one words, and Si and SO pulses are
applied simultaneously, the HF fiag may produce an arbitrarily
short pulse, depending on the precise phase of Sl and SO.

The flags will always settle to the correct state after the appropri-
ate delay (8.g., L, t,c, in this example). This property of the
status flags will clearly be a function of dynamic relation between
Sland SO. Generally, the use of level-sensitive, rather than edge-
sensitive status detection circuits will alieviate this hazard.

SHIFT IN A s sy

INPUT READY —_\—__/——.- tia

INPUT DATA

Figure 1.

505 115

Input Timing

e O
ondil

INPUT READY

O

-

wronns YN wrr—X XXX XX XK XK XKXKXKXKIKR

@ Input Ready HIGH indicates space is available and a Shift-in pulse may be applied.

@ input Data is loaded into the first available memory location.

@ Input Ready goes LOW indicating this memory location is full.

@ Shift-In going LOW allows input Ready to sense the status of the next memory location. The next memory location is empty as indicated

by Input Ready HIGH.
® if the FIFO is already full, then the Input Ready remains low.

Note: Shift-In pulses applied while Input Ready is LOW will be ignored.

Figure 2. The Mechanism of Shifting Data into the FIFO

2-222
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@ FIFO is initially full.
@ Shift In is held HIGH.

@ Shift Out puise is applied. An empty location is detected by the intemal pointers on the falling edge of SO.
@ As soon as input Ready becomes HIGH the Input Data is loaded into this location.

Figure 3. Data Is Shifted In Whenever Shift in and Input Ready Are Both HIGH

1four oyt |

SHIFT OUT _7£ 5( £ _( ! *

l¢——tsoH —me——— 150t >
OUTPUT f
Reapy (U \ 7

[¢——toos I-toRD [*- toAL:

DATA A-DATA B-DATA C-DATA

@ The diagram assumes that the FIFO contains at least three words: A-Data (first input word), B-Data (second input word), and C-Data (third
“input word).

® Output data changes on the falling edge of SO after a valid Shift-Out Sequence, i.e., OR and SO are both high together.

Figure 4. Ouput Timing

SHIFT OUT \—\
OUTPUT READY RO \)\/ 2 @
OUTPUT DATA A-DATA B-DATA
AonB

@® Output Ready HIGH indicates that data is available and a Shift-Out puise may be applied.

@ Shift-Out goes HIGH causing (B-Data (second input word) to advance to the output register
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 at the data outputs.
® If the FIFO has only one word loaded (A-Data) then Output Ready stays LOW and the output data remains the same (A-Data).

Figure 5. The Mechanism of Shifting Data Out of the FIFO

57C401/13 57C402/23 57C4033 2-223
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@ FIFQ is initially empty.

@ Shift Out is held HIGH.

® Shift-In pulse applied. A full location is detected by the internal pointers on the falling edge of Shift-In.
@ As soon as Output Ready becomes HIGH, the word is shifted out.

L

Figure 6. 1., and t,, Specification

SHIFT OUT \ﬁ

O\ LT
ROIPO)

OUTPUT DATA x A-DATA x

The internal logic does not detect the presence of any data in the FIFO.
New data (A} arrives at the outputs.

Output Ready goes HIGH indicating arrival of the new data.

Since Shift Qut is held HIGH, Output Ready goes immediately 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 upstream words in the Fl FO.

® ® © 8 0o

Figure 7. Data Is Shifted Out Whenever Shift Out and Output Ready Are Both HIGH

MASTER RESET 3 A

weuTReapy (D Jf | U

IMRIRH *

OUTPUT READY
[¢— IMRORI iuRs

SHIFT IN 7[

DATA OUTPUTS ”HH |b

Figure 8. Master Reset Timing
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NASTERRESET 5‘____/—
00 O "57C401-12)/883B"00 O O |

UMRHFL
HALF-FULL FLAG *_
le— ‘MRAEH—J
ALMOST FULL/EMPTY

@ FIFO initially has between 32 and 56 words.

Figure 9. 1t andt

ISOH —
SHIFT OUT 7
[¢—— tAEH
ALMOST FULL/EMPTY /

SHIFT IN

MRHEL mraen SPecifications

fe—— tAE

tsin —

@ FIFO contains 9 words (one mere than almost empty).

Figure 10. t

sIH ——ﬂ
SHIFT IN 7—
a—_ ] j
ALMOST FULLVEMPTY }D —}—
[ tAFL

Aen @Nd t, o, Specifications

SHIFT OUT A
) 'soH —
@ FIFO contains 55 words (one short of almost full).
Figure 11. 1, andt, Specifications
SHIFT IN 7
tsiH —]
HALF FULL
|<——- thrH tsoH —]
SHIFT OUT 7
THFL ‘{
® FIFQ contains 31 words (one short of almost full).
Figure 12. t ., andt  Specifications
57C401/13 57C402/23 57C4033 2-225

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003


http://www.dzsc.com/ic/sell_search.html?keyword=57C401-12J/883B

PHYSICAL DIMENSIONS*
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*  For reference only. All dimensions are measured in inches. BSC is an ANSI standard for Basic Space Centering.
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