New Data

File Number 2122

st
1

CD54/74HC7030
CD54/74HCT7030

% e 64-Word x 9-Bit FIFO Register; 3-State
| ] —
p— -— Type Features:
; - ! u Synchronous or asynchronous m Cascadable to 25 MHz (typ.)
} :J "_ : operation s Readily expandable in word and
! . = 3-state outputs (standard) bit dimensions
T 1 ®» Master-reset inputs to clear data ® Pinning arranged for easy board
08~ [ O ot and control functions layout: input pins directly opposite
SHIFT IN —— [~ READY w 25-MHz (typ.) shift-in, shift-out output pins
SRIFT 0UT — I~ DR rates with flags » lgc category: LSI
WMESTER j 525 42860 » 40-MHz (typ.) burst-in, burst-out w Functionally equivalent and pin
RESET - rates without flags capatible with the TRW to TD21030
FUNCTIONAL DIAGRAM g P

The RCA-CD54HC/HCT7030 and CD74HC/HCT7030 are
high-speed expandable silican-gate CMOS first-in first~out
(FIFO) memories organized as 64-word by 9-bit registers. A
25-MHz data-rates makes them ideal for high-speed
applications. Burst data-rates of 40 MHz can be obtained in
applications where the status flags are not used.

With separate controis for Shift-in (S1) and Shift-Out (50),
reading and writing operations are comptetely independent,
allowing synchronous and asynchronous data transfers.
Additional controls include a Master-Reset input (MR) and
and Output Enable Input (OE). Flags for Data-In-Ready
(DIR) and Data-Out-Ready (DOR) indicate the status of the
device.

Devices ¢an be interconnected easily to expand word and
bit dimensions. All output pins are directly opposite the
corresponding input pins thus simplifying board layout in
expanded applications.

INPUTS AND OUTPUTS
Data Inputs (Do to Dg)

As there is no weighting of the inputs, any input can be
assigned as the MSB. The size of the FIFO memory can be
reduced from the 9 x 84 configuration, i.e. 8 x 64, 7 x 64,
down to 1 x 64, by tying unused data input pins to Vcc or
GND.

Data Outputs {Qo to Qs)

As there is no weighting of the outputs any output can be
assigned as the MSB. The size of the FIFO memory can be
reduced from the 9 x 64 configuration as described for data
inputs. in a reduced format, the unused data output pins
must be left open.

Master-Reset (MR)

When MR is LOW, the control functions within the FIFO are
cleared and data content is declared invalid; the Data-in-
Ready (DIR) flag is set HIGH and the Data-OQut-Ready flag
(DOR) is set LOW. The output stage remains in the state of
the last word that was shifted out, or in the random state
existing at power-up.

Applications:

Bit-rate smoothing

CPU/terminal buffering

Data communications

Peripheral buffering

Line printer input bufters
Auto-dialers

CRT buffer memories

Radar data acquisition
High-speed disc or tape controller
Video synthesis

i/O formatter for digital filters and FFTs

Family Features:

@ Fanout (Over Temperature Range):
Standard Qutputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
a Wide Operating Temperature Range:
CD74HC/HCT: -40 to +125°C
m Balanced Propagation Delay and Transition Times
® Signiticant Power Reduction Compared to
LSTTL Logic ICs
® Alternate Source is Philips/Signetics
8 CD54HC/CD74HC Types:
2to 6 V Operation
High Noise Immunity: Ny = 30%, Nw = 30% of Ve,
@Vec=5V
» CD54HCT/CD74HCT Types
4.51t0 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vie=0.8V Max., Viu=2V Min.
CMOS Input Compatibility
h<T1uA @ Vo, Vou
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Status Flag Outputs (DIR, DOR)

Indication of the status of the FIFO is given by two status
flags, Data-In-Ready (D!R) and Data-Out-Ready (DOR):

DIR = HIGH indicates the input stage is empty and ready to
accept valid data;

DIR = LOW indicates that the FIFO is full or that a previous
shift-in operation is not complete;

DOR = HIGH assures valid data is present at the outputs Qo
to Qs (does not indicate that new data is awaiting transfer
into the output stage);

DOR = LOW indicates the output stage is busy or there isno
valid data.

Shift-In Control (S1)
Data is loaded into the input stage on a LOW-to-HIGH

MAXIMUM RATINGS, Absoiute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vce):

{Voltage referencedtoground) ............ ..ottt
DC INPUT DIODE CURRENT, §ix (FOR Vi < -0.5 VOR V|, > V¢c 0.5 V)
DC OUTPUT DIODE CURRENT, lok (FOR Vo < -0.5 V OR Vo > Vec +0.5 V)
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR 0.5 V < Vo < Vg¢ +0.5 V):

STANDARD OUTPUT .. i

BUSDRIVER QUTPUT ... it iiin e

DC Vec OR GROUND CURRENT, (icc):

STANDARD OUTPUT ... e
BUS DRIVEROQUTPUT ... . i

POWER DISSIPATION PER PACKAGE (Po):

For Ta = -40to +100°C (PACKAGE TYPEE) ....................

For Ta = +100 to +125°C (PACKAGE TYPE €}...

For Ta = -55 to +100°C (PACKAGE TYPE H)

For Ta = +100 to +125°C (PACKAGE TYPE H)
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPEF, H. .o

PACKAGE TYPEE M.....................
STORAGE TEMPERATURE (Tug)
LEAD TEMPERATURE (DURING SOLDERING):

transition of Si. A HIGH-to-LOW transition triggers an
automatic data transfer process (rippie-through).

Shift-Out Control (§0)

A LOW-to-HIGH transition of SO causes the DOR flag to go
LOW. A HiGH-to-LOW transition of SO causes upstream
data to move into the output stage, and empty locations to
move towards the input stage (bubble-up).

Output Enable (OE)

The outputs Qo to Qs are enabled when OE = LOW. When
OE =HIGH the outputs are in the high impedance OFF-State.

These types are supplied in 28-lead dual-in-line plastic
package E suffix. These types are also available in peliet
{die) form H suffix.

-55to +125°C
-40to +125°C
-65 to +150°C

At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm) from case for 10 S MAX. . ... . ittt i i ittt ivisaneanes +265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)

with solder contacting lead tips ONlY . ... .o i it i e e e e +300°C
RECCMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that operation is always within
the following ranges:
LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For Ta = Full Package Temperature Range) Vce: *
CD54/74HC Types 2 6
CD54/74HCT Types 4.5 5.5 v
DC Input or Qutput Voltage, Vi, Vo 0 Vee
Operating Temperature, Ta:
CD74 Types -40 +125 oc
CD54 Types -55 +125
Input Rise and Fall Times, t., t«:
at2v o] 1000
at45v 0 500 ns
at6Vv 0 400
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3-STATE
INPUT ouUTPUT
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DO ___.D_*‘]
[} 1 OIO
! 9264 [
tot DATA S
HE REGISTER 1 :
pe —L

s

TPUT
OEUNAPBUL € (QE}
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SHIFT OUT(50)
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(MR} 9205 - 43088

Fig. 1 - Functional biock diagram.

suo—% 1 28— Ve
GRD-—] 2 27— MR
DIR— 3 26— SO
s1— 4 25— DOR
00— 5 24— QO
01— 6 23— 03
02— 7 22p—Q2
p3— 8 24— 03
04 — 9 20— Q4
o5 — 10 19— 05
D6 —i it 18 b~ Q6
D7—412 17— Q7
pe——q13 16— o8
GND.— 14 15— OF
92C5-42858

Fig. 2 - Terminal connections.
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Fig. 3 - Logic diagram.
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STATIC ELECTRICAL CHARACTERISTICS

CDT4HC7030/CD54HC7030 CD74HCT7030/CD54HCT7030
TEST 74HC/54HC 74HC 54HC TEST 74HCT/54HCT | 74HCT | 54HCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
125°C -40/ -55/ 125°C -40/ -85/
+85°C +125°C +85°C +128°C
vi o [Vee \ ] Veo
v mA v L‘ v v
Min [Typ Max |Min Max |Min Max Min (Typ [Max [Min [Max (Min [Max
High-Level 2 |15 ]|— j— [15 ]~ |15 | — 45
Input Voitage Vin 45 B15;— | — BI5| — B15]| — - to {2 |~-|—]2 |—]2|—
6 |42 |— [— |42 | — |42 | — 5.5
Low-Level 2 — [~ |05 |— |05 |— [05 4.5
Input Voltage Vi 45 |— |— {135 |~ N3] - 135 —_ to |— |— |08 |— |68]— |08
] - |- 118 |— |18 |~ |18 55
High-Level Vi 2 |19 |—|— |1 ]|— |18 |— Vi
Output Voltage Vo or |-0.02 [45 [44 |— | — |44 | — |44 | ~— or 45 (44 | — | — |44 | — |44 | —
CMOS Loads Vin 6 [59 |— I— |59 ]|— [59 | Vin v
Vie Vi
TTL Loads or -4 |45 398 | — | — BB4|— |37 | — or 45 [308| — | — [3B4} — [37 | —
Vi |-52 |6 [548 | — {— 534~ [52 | — Vi
Low-Level Vi 2 |—(|— |0V |~ |01 |— |01 Vi
Qutput Voltage Vou or 002 |45 |— (— |0t | — {01 |— {01 or 45— |~ |01 | — {01 | — |01
CMOS Loads Vin 6 |— |— (01 [— |01 |[— O Vie
Vi Vie
TTL Loads or 4 45 |[— |— P26 |~ [033|— |C4 or 45 | — | — [026| — [033| — |04
Vin 52 6 |— |— [026|~ j033|— |04 Vi
Input Leakage Any
Current I Veo Voltage
or 6 — | = BEOY|[— |xt | — |&1 55— | — HO1| — [£1 | — |11
Gnd Between
Vee & Gnd
Quiescent Vee Vee
Device Current lec or 0 6 |— [— | 8 |— |500|— {1000 or 55 | — | — |50 | — |500| — [1000
(LS Gnd Gnd uA
Additional
. N 45
Quiescent Device Vee-21  |to | — |100 a0 | — [as0 | — |4s0
Current per input 55
pin: 1 unit load Alge”
3-State Leakage Vie  |Vo=Vcd Vie
Current loz ar or 6 |— |— pOS|— [£5 |— [E10 or 55 | — | — p05] — |£5 | — |x10
Vi | Gnd Vin
*For dual-supply systems theoretical warst case (Vi = 2.4 V, V¢c = 5.5 V) specification is 1.8 mA.
HCT INPUT LOADING TABLE
INPUT UNIT LOADS *
OE 1
sl, 50, MR 1.5
Dn 0.75
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SWITCHING CHARACTERISTICS (Vcc =SV, Ta = 25°C, input t,, t; = 6 ns)

C TYPICAL
CHARACTERISTIC (p;) HC HCT UNITS
Propagation Delay ten
. ten
MR to DIR, DOR 21 26 ns
B8t 0. 15 36 a0
St to DIR teni 20 21
S0t DOR 25 26
Maximum Si, 50 Frequency 15 33 29 MHz
Power Dissipation Capacitance * Ceo — 660 660 pF
* Cro is used to determine the dynamic power consumption, per package.
Po = Cpp Vec?fi + X (CL Vec®to) where: 1 = input frequency C. = output load capacitance
fo = output frequency Vee = supply voltage
PRE-REQUISITE FOR SWITCHING FUNCTION
TESY +25° C -40° lél:t:.‘;sss" C -55° C to +125° C
CHARACTERISTIC CO::::"I,?NS HC HCT 7aHC 74HCT 54HC SAHCT UNITS
MiIN. [MAX.| MIN. | MAX.| MIN.| MaX.] MIN.| MAX] MinL]mAX] MiN. [MAX.
81 Pulse Width tw 2 50 — - -— 65 — ~ — 75 — — -
HIGH or LOW 45 10 ~— 12 - 13 — 15 - 15 -— 18 —
Fig. 4 [ g f—|=~]=|{11 =t~} ]13]~-11~1]=
S0 Pulse Width tw 2 100 — | — [ — 125 | — |~ | — |180] — | — | —
HIGH or LOW 45 20 — 15 - 25 — 19 — 30 — 22 -~
Fig. 7 6 7 j— -]~ { -]~ =126~ 1~
DIR Pulse Width tw 2 50 1145 { — — — 1180 | ~ - — 220t — —
HIGH 45 10 29 13 37 — 36 - 46 — 44 — 56
Fig. 5 6 9 25 — — — 31 — — - 38 — —
DOR Pulse Width tw 2 50 |145 | — — ~— | 180 | — — -~ ]220 ] — —
HIGH 4.5 10 29 12 35 — 36 -~ 44 — 44 — 53
Fig. 8 & 9 29 — - — 31 — — — a8 — —
MR Pulse Width tw 2 |- |—-]~{%|—-]~|=1108]—~1{—~]~ ne
LOW 45 4 | — 118 |~ 18]~ |23~ 120 |~— 1271}~
Fig. & 6 2{—-j|—~]|~]B]~|~-]={18]~]-]=
Removal Time trem 2 -] — — — 100 | — — — 120 | ~ - -
MR to SI 45 % | — |18 |~ 20|~ {23!~ (24|~ |27 |~
Fig. 13 8 |-t - -7 ]| -]~ =]20]|~-]|-1]~
Setup Time tsu 2 -35 [ — — ~ {45 | — -— — |55 | — —_ -
Dato S! 4.5 -7 — -8 -— -9 -~ -0 ] — |11 — | -12 —
Fig. 11 6 6 |- |~ | ~]-8] -]~ —=1]-9 |~ {—]=
Hold Time 2 1oy — | - |~ |14 ~ |-}~ 18] — |~ |~
Dn to St 45 22 — 22 — 28 — 28 — 33 — 33 —
Fig. 11 6 9| - |-~ ]2aj~]|~]|]=|28]|—-]~1|~
Mgﬂ{"“?rggg: c“;"'” fuax 2 36 |~ |~ |~ (28|~ |~ |=J2a] -]~ |~
S1, SO (Burst Mode or 45 18— {15 —~ 14|~ 12]—=1}|12-]10]-
Using Flags)
Figs. 4,7, 9 and 10 8 21 — — — 16 — — — 14 — — - Mz
Maximum Clock funx 2 28 | — | — | — Jeeb -} — | ~118) <}~ |-
Pulse Frequency
Si, 83 (Cascaded) 45 1“4 [— 13~ 1n}{~11w0f|-—-|92]|—-178}]--
Figs. 4 and 7 6 17 — —_ — 13 — — — 11 —_ — —
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SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,, t; = 6 ng)

LIMITS
TEST +25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITIONS UNITS
Vec (V) HC HCT 74HC T4HCT 54HC 54HCT
MIN._LAAX. MIN. MAX. [MIN. LAAX. MIN. [MAX. [MIN. IMAX. [MIN. [MAX.

Propagation Delay tene 2 - 210 | — — — |265 | — — — 315 | — —

MH to DIR, DOR teLn 45 — |42 | — |51 | — |53 |~ [53|— |63 | — |63

Fig. 6 — 13 | — — — 145 | —~ - — |54 | — | —
Propagation Delay teun — |23 | — — — (2085 | — —_ — | 385 | — —

Sito DIR 45 - 47 _— 49 -— 59 - 61 - 71 — 74

Fig. 4 — 40 -— — — 50 — — _ 60 —-— -
Propagation Delay tere - |31 | — —_ — 395 | — - — | 475 | — —

S0 to DOR 45 — | 63 — |67 | — |79 |~ [84 ) — |96 | — |101 ns

Fig. 7 [ — 50 — — — 63 - — — 76 —_ —
Propagation Deilay tew. - 35 — — —_ 45 - —_ — 55 - —

DOR to Qn teun 45 — 7 — | 22 — 9 -~ |28 | — b — ]33

Fig. 8 6 — 6 — — — 8 — - - 9 — —
Propagation Delay tenL 2 — | 345 | — — — | 430 | — — — | 520 | — —

50 to Qn tow 45 — |69 | — |78 | — |86 | — {98 [ — |104 | — |117

Fig. 12 6 — |55 | — — — |69 | ~ — | — |83 | — —
Propagation Delay trLw 2 — 8 - —_ —_ 10 —_ — — 12 — —

Ripple through Delay 45 — 16 _ 1.6 — 2 - 2 — 2.4 — 2.4

Sito DOR Fig. 8 6 — 1.3 — — — 1.6 — — — 19 — —_
Propagation Delay teLn 2 — 10 - — — |125 | — — — 15 — — i

Ripple through Delay 45 - 2 — 2 — 125 | — |25 | — 3 — 3

SOtoDIR Fig.5 6 — |6 j~]=-]=—jJ2|=-|=]=]24|-=1]==
3-State Output Enable tpzn 2 — 176 — — — J220 ) — — — 265 | — —_

OE to Qn tez 4.5 — |35 | — {35 | — 46 | — |44 [ — [53 | — |53

Fig. 14 6 —Jo |- |-t |~-|—-—|=|4]|~-|—=
3-State Qutput Disable tonz 2 — | 150 | — — — 190 | — — — 225 | — —

DE to O, torz 45 — |3 | — |3 [— |3 |~ |4 | — [4 | — |53 ns

Fig. 14 6 — | |- |- — |33 |~ ]|—~-]|—|[338]|~]|—
Output Transition Time  frw — 75 — — — a5 — — — 110 | — —

Standard QOutputs TLH 4.5 — 15 — 15 — 19 - 19 — 22 — 22

Fig. 12 6 — 13 — — — 16 — - — 19 — —
tnput Capacitance Cy — — 10 — 10 — 10 -— 10 — 10 — 10 \pF
3-State Qutput Capacitance|{Co — _ 15 — 15 — 15 — 15 — 15 — 18
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FUNCTIONAL DESCRIPTION
Data input

Following power-up, the Master-Reset (MR) input is pulsed
LOW to clear the FIFO memory. The Data-In-Ready flag
(DIR = HIGH) indicates that the FIFO input stage is empty
and ready to receive data. When DIR is valid (HIGH), data
present at Dp to Ds can be shifted-in using the Sl control
input. With S| = HIGH, data is shifted into the input stage
and a busy indication is given by DIR going LOW.

The data remains at the tirst location in the FIFO untii Sl is
set to LOW. With S! = LOW the data moves through the FIFO
to the output stage, or to the last empty location. if the FIFO
is not full after the S! pulse, DIR again becomes valid
(HIGH) to indicate that space is available in the FIFO. The
DIR filag remains LOW if the FIFO is full (see Fig. 6).

With the FIFQ full, Si can be held 1LOW until a Shift-Out (SO)
puise occurs. - Then, following a Shift-Out of data, an empty
location appears at the FIFO input and DIR goes HIGH to
allow the next data to be Shifted-in (this data remains at the
first FIFO location until SI again goes LOW) (see Fig. 5).

Data Transter

After data has been transferred from the input stage to the
FIFO foliowing Si = LOW, the data moves through the FIFO
asynchronous and is stacked at the output end of the
register. Empty locations appear at the input end of the
FIFO as the data moves through the device.

Data Output

The Data-Out Ready flag (DOR = HIGH) indicates that there
is valid data the output (Qo to Q). The initial Master-Reset
at power on (MR = LOW) sets DOR to LOW (see Fig. 6).

After MR = HIGH, data shifted onto the FIFO moves through
to the output stage causing DOR to go HIGH.

As the DOR tlag goes HIGH, data can be shifted-out using
the SO control input. With SO = HIGH, data in the output
stage is shifted out and a busy indication is given by DOR
going LOW. When S0 is made LOW, data moves through

AC WAVEFORMS

fe-—— /¢
WORD 64

L

St INPUT ;

~el
OIR OUTPUT 3 iy‘ls YKVs F \ 7
et
——
Op INPUT "
. XXX, XXX
'su.l st yyetn] 92C5- 42865

The above waveforms show the Si input to DIR output
propagation delay times; the 51, DIR puise widths; and the
S1 maximum pulse-frequency.

Fig. 4 - Shift-In sequence timing waveforms
(FIFO empty to FIFO full).
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the FIFO to fill the output stage and an empty location
appears at the input stage. When the output stage is fiiled
DOR goes HIGH, but if the last of the valid data has been
shifted out leaving the FIFO empty the DOR flag remains
LOW (see Fig. 11). With the FIFO empty, the last word that
was shifted-out is latched at the output Qo to Qs.

With the FIFO empty, the SO input can be held HIGH until
the Si control input is used. Following an Si pulse, data
moves through the FIFO to the output stage, resulting ir- the
DOR flag puising HIGH and a Shift-Out of data occuring.
The SO control must be made LOW before additional data
can be shifted out (see Fig. 8).

High-Speed Burst Mode

If it is assumed that the Shift-In/Shift-Out puises are not
applied until the respective status flags are valid, it foliows
that the Shift-in/Shift-Out rates are determined by the
status flags. However, without the status flags a high-speed
burst-mode can be implemented. In this mode, the burst-
in/burst-out rates are determined by the pulse-widths ¢f the
Shift-in/Shift-Out inputs and burst rates of 40 MHz can be
obtained. Shift pulses can be applied without regard to the
status flags but Shift-In pulses that would overflow the
storage capacity of the FIFO are not aliowed (see Fig. 9and
10).

Expanded Format

With the addition of a logic gate, the FIFO is easily
expanded to increase word length (see Fig. 19). The basic
operation and timing are identical to asingle FIFO, with the
exception of an additional gate delay on the flag outputs.
Word length can be expanded beyond the 18-bits x 64
words configuration shown in Fig. 15.

The"7030" is easily cascaded to increase the word capacity
and no external components are needed. In the cascaded
configuration, all necessary communications and timing
are performed by the FiFQs themselves. The inter-
communications speed is determined by the minimum flag
puise widths and the flag delays. The data rate of cascaded
devices is typically 25 MHz. Word-capacity can be expanded
to and beyond 128-words x 9-bits (see Fig. 16).

TEST VOLTAGES FOR FIGS. 4 TO 14.

TEST VOLTAGE 54/74HC 54/TAHCT

Input Level Veo 3V

50% Vec

Switching Voitage, Vs 13v

NOTES:

DIR initially HIGH; FIFQ is prepared for valid data.

Si set HIGH; data loaded into input stage.

DIR drops LOW, input stage busy.

S set LOW, data from first location “rippie through”.

DIR goes HIGH, status flag indicates FIFQ prepared for

additional data.

Repeat process to toad 2nd word through to 84th word

into FIFO.

7. DIR remains LOW,; with attempt to shift into full FIFO,
no data transfer occurs.

m AR
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“ |
S2

$0 INPUT

1

=T

L"PLH tw

BUBBLE uP
DELAY

DiR OUTPUT 3 4

92C€s-42864

The above waveforms show bubble-up delay, 3O input to
DiR output and DIR output pulse-width.

Fig. 5 - Bubble-up delay timing waveforms.

MR INPUT 2 }-Vs Y5

tPLH =™

DIR OUTPUT

1 —al
DOR CUTPUT

92C5-42866

The above waveforms show MR input to DIR, DOR output
propagation delay times and the MR pulse-width.

Fig. 6 - MR input timing waveforms.

¥%% PuLSE
1” MAX—
2ND 5D PULSE 64T 50 PULSE
50 INPUT zﬁv 4

'PHL

OUTPUT

Q@ OUTPUT — ST worp XY 2" woro X . 64™ woro

92¢s-42863

The above waveforms show the SO input to DOR output
propagation delay times, the SO, DOR pulse-widths, and
SO maximum pulse frequency.

Fig. 7 - SO input timing waveforms.
(FIFO tull to FIFO empty)
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NOTES:

1. FIFO is initially full, shift-in is held HIGH.

2. SO pulse; data in the output stage is unloaded, bubble-
up process of empty iocation begins.

3. DIR HIGH; when empty location reaches input stage,
flag indicates FIFO is prepared for data input.

4. DIR goes LOW, data shift-in to empty location is
complete, FIFQ is full again.

5. Sibrought LOW; necessary to complete shift-in process,
DIR remains LOW, because FIFO is full.

NOTES:

1. DIR LOW, output ready HIGH; assume FIFQ is fuli.

2. MR pulse LOW; clears FIFO.

3. DIR goes HIGH; flag indicates input prepared for valid
data.

4. DOR drops LOW; flag indicates FIFO empty.

NOTES:

1. DOR HIGH; no data transfer in progress, valid data is
present at output stage.

2. SO set HIGH; results in DOR going LOW.

3. DOR drops LOW; output stage busy.

4. 50 set LOW; data in the input stage is unloaded, and
new data replaces it as empty location bubbles-up to
input stage.

5. DOR goes HIGH; transfer process completed, valid
data present at output.

6. Repeat process to unload the 3rd through to the 64th
word from FIFO after the specified propagation delay
times.

7. DOR remains LOW; FIFO is empty.
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SOINPUT
% Vs,

8
|

e

R{PPLE-THRU
DELAY
DOR OUTPUT vs 4 @
s
> == teuL /teLn
Qn OUTPUT 3 )’
92CS-4287¢6

The above waveforms show ripple-through delay times, Si
input to DOR output, DOR output pulse-width, and
propagation delay times from the DOR pulse-width to the
Qn output.

Fig. 8 - Ripple-through delay timing waveforms.

S

i"—'n
°"°”'""///////////////////Z/Z/Z

920542877

ST INPUT

Dp INPUT (

The above waveforms shaw SI minimum pulse-width and St
maximum pulse frequency, in high-speed Shift-In burst
mode.

Fig. 9 - 81 pulse-width timing waveforms.

174 MAX—.‘
'\v

\ \_
$O INPUT
—-4 o tpH{ /1 PLH
Q, OUTPUT
—] by
DOR QUTPUT

92¢5-42869
The above wavetorms show SO minimum pulse-width and
maximum pulse frequency, in high-speed, Shift-Out burst
mode.

Fig. 10 - S0 pulse-width timing waveforms.
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NOTES: .

1. FIFO is initiaily empty, SO is heid HIGH.

2. Sl puise; loads data into FIFO and initiates ripple
through process.

3. OQutput transition; data arrrives at output stage (after
specified propagation delay times between rising edge
of the DOR pulse to Q. output).

4. DOR HIGH; DOR flag signals the arrival of valid data at
the output stage.

5. DOR goes LOW; data shift-out is compilete, FIFD is
empty again.

6. 50 set LOW, nacessary to complete shift-out process.
DOR remaing LOW, because FIFO is empty.

NOTE:

In the high-speed mode, the burst-in rate is determined by
the minimum Shift-in HIGH and Shift-in LOW specifications.
The DIR status flag is a don’t care condition, and a Shift-tn
pulse can be applied regardiess of the flag. An Si pulse
which would overflow the storage capacity of the FIFO is
not permitted.

NOTE:

In the high-speed mode, the burst-out rate is determined by
the minimum Shift-Out RIGH and Shift-Out LOW
specifications. The DOR flag is a don’t care condition and
an SO pulse can be applied regardiess of the flag.
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The above waveforms show hold and set-up times for Dn
and Sl input.

Fig. 11 - Hold and set-up timing waveforms.

S0 INPUT Vs

tPLH

Q, OUTPUT

triM HHL

92Cs-42872

The above waveforms show SO input to Q. output,
propagation delay times, and output transistion times.

Fig. 12 - Propagation delay and transition timing waveforms.

O

E INPUT
0%

Qn OUTPUT
LOW TO OFF
OFF TO LOwW

Qn OUTPUT
HIGH YO OFF
OFF TO HIGH

ENABLED

NOTE:
The shaded areas indicate when the input is permitted to
change for predictable output performance.

NR INeUT Vs

$1 INPUT vs

32C5~- 42872

The above waveforms show MR outputand Si input removal
time.

Fig. 13 - Removal timing waveforms.

DISABLED
92CS-42873

ENABLED

The above waveforms show the 3-state enable and disable

times for input OE.

Fig. 14 - 3-state enable and disable timing waveforms.
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Application Information on Expanded Format

Fig. 16 shows two FIFOs connected in cascade. The
obtained capacity is 128 words of 9 bits.

Fig. 17 shows the signals on the nodes of both FIFOs at the
application of one Shift-In pulse when the FIFOs are initially
empty. After a ripple_th through delay, data arrives at the
output of FIFO A. As SO(A) is HIGH at this time instant a
DOR(A) pulse is generated. The width of this DOR(A) pulse
and the timing between the rising edge of this pulse and the
signal change of Qa(A) meets the requirement of S{(B) and
Dn(B) of FIFO B. After a second ripple through delay data
arrives at the output of FIFO B (Qa(B)).

9 9
| DATA
ID:;GT E:::> On On r> OUTPUT
CO”POE'ECI:J__‘ DlmeDOﬂ CO%”OSITE
OIR FLAG . sI :1 e

50
3 o MR ot )
WR oF
DR poR
SI 539 SD

9 | MR GEp=

oaTa 'NPUYL“_’_m On a0 [ >vamouteut

5205-42867

Fig. 15 - Functional diagram of expanded FIFQ for increased
word fength - 64-words x 18-bits.

sy >—sfs1 DoR ) DOR}—e poR
oir «w—{ OiR 5 DIR Fo[e——< §0
7030 7030
DATA 1N ¢> Da 'S p [ Gn ﬁ>mm aut
9 3 9
FiFo A FiFoB
‘MR OF "MROE
I <
WR S l l
oF
9205-428¢€8

Fig. 16 - Functiona! diagram of cascaded FIFOs for increased
word capacity - 128-words x 9-bits.

CD54/74HC7030
CD54/74HCT7030

Fig. 18 shows the signals on these nodes after the application
of an SO(B) pulse when both FIFOs are initially full. Aftara
bubble-up delay a DIR(B) pulse is generated that serves as
a SO(A) pulse for FIFO A. One word is transterred from the
output of FIFO Ato the input of FIFO B. The width of DIR(B)
meets the requirements of the SO(A) pulse of FIFQ A. After
asecond bubble-up delay an empty space arrives at O.(A)
at which time instant DIR(A) goes HIGH,

Fig. 19 shows the waveforms at all external nodes of these
two registers during a complete Shift-In and Shift-Qut
sequence.

NOTE:

The 7030 is easily expanded to increase word iength.
Composite DIR and DOR flags are forced with the addition
of an AND gate. The basic operation and timing are
identical to a single FIFO, with the exception of an added
gate delay for the flags.

NOTE:

The 7030 is easily cascaded to increase word capacity
without any external circuitry. in cascaded format, all
necessary communications are handled by the FIF Os. Fig.
19 demonstrates the intercommunication timing between
FIFO A and FIFO B. Figs. 17 and 18 gives an overview of
pulses and timing of two cascaded FIFOs, when shitted full
and shifted empty again.
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Fig. 17 - FIFO to FIFO communications timing waveforms,
input timing under empty condition.
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Fig. 18 - FIFO to FIFQ communications timing waveforms,
output timing under full condition.
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NOTES:

1.

2.
3.

FIFO(A) and (B) initially empty, SO(A) held HIGH in
anticipation of data.

Load one word into FIFO(A) Si puise applied, resuits in
DIR puise.

DOR(A) and SI(B) pulse HIGH; (ripple through delay
after SI(A) LOW) data is unloaded from FIFO(A) as a
result of the data output ready pulse, data is shifted into
FIFO(8B).

Data-out(A)/data-in(B) transition; valid data arrives at
FIFO(A) output stage simultaneously with DOR flag,
meeting data input set-up requirements of FIFO(B).
DIR(B) and SO(A) go LOW; flag indicates input stage of
FIFO(B) is busy, shift-out of FIFO(A} is complete.
DIR(B) and SO(B) go HIGH: automatically, input stage
of FIFO(B) is again able to receive data, is held
HIGH in anticipation of additional data.

DOR(B) goes HIGH; (ripple through delay after St(B)
LOW) valid data is present one propagation delay-time
later at the FIFO{B) output stage. )

NOTES:

1.

FIFO(A) and (B) initially full, SI{B) heid HIGH in
anticipation of shifting in new data as empty location
bubbles-up. — .

Untoad one word from FIFO(B); SO pulse applied,
results in DOR puise.

DIR B and SO(A) pulse HIGH; (bubble-up delay after
SO(B) LOW) data is loaded into FIFO(B) as a result of
the DIR puise, data is shifted out of FIFO(A).

DOR(A) and SI(B) go LOW; fiag indicates the output
stage of FIFO A is busy, shift-in to FIFO(B) is complete.
DOR(A) and S!|(B) go HIGH; flag indicates valid data is
again available at FIFO(A) output stage, SI{B) is held
HIGH, awaiting bubble-up of empty location.

DIR(A) goes HIGH; (bubbte-up delay after SO(A) LOW)
an empty location is present at input stage of FIFO(A).
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Fig. 19 - Function and intercommunication timing waveforms between two cascaded FIFOs
(see Fig. 16 for corresponding pin description).

NOTES:
Sequence 1:
Both FIFOs are empty shift-in process starts.

Atter a MR pulse has been applied FIFO A and FIFO B are
both empty. The DOR flag ot both FIFOs become LOW
because no valid data is present at the outputs. The DIR
ftags are set HIGH because the FIFOs are ready to accept
data, 50;(B] is held HIGH and two SI(A) pulses are apptied
(see instant 1}. These pulses allow two data words to ripple
through to the output stage of FIFQO A, and they are loaded
into FIFO B (see instant 2}, When data arrives at the output
of FIFO B, a DOR(B) puise is generated (see instant 3).
When at instant 4, SO (B) is turned LOW the first bit is
shifted out and the second bit ripples to the output after
which DOR(B) becomes HIGH.

Sequence 2:
FIFO B runs fuil.

After a MA pulse, a series of 64 S pulses are applied by
which 64 wards are shifted in. Finally DIR{B) remains LOW
because FIFO B is full {(see instant5). DOR(A) ends up LOW
because FIFO A is again empty.

Sequence 3:
FIFO A runs {ull.

When 65 words are shifted in, DOR(A) remains HIGH
because valid data remains at the output stage of FIFO A.
After this Qa.{A) remains HIGH being the polarity of the
applied 65th data word (see instant 6). After the 128th Si
pulse DIR(A) remains LOW because both FIFOs are full
(see instant 7). At additional S| pulses no data transfer
occurs.

Sequence 4:
Both FIFOs are full shitt out process starts.

SI{A) held HIGH and two SO (B) pulses are applied (see
instant 8). These pulses shift out two words and thus allow
two empty locations to bubble up to the input stage of FIFO
B, and then proceeding their way to FIFO A (see instant 9).
When the firstempty location arrives at theinputof FIFO A a
new word is shifted in immediately during which a DIR(A)
pulse is generated (see instant 10}). When atinstant 11, Slis
turned down the second empty location reaches the input
after which DIR(A) remains HIGH.

Sequence 5:
FIFO A runs empty.

FIFQO A contains 63 valid words now, because in sequence 4
two words were shifted out and one was shifted in again. An
additional series of SO, (B) pulses is applied. After 63 SO,
{B) pulses all words from FIFO A are shifted into FIFO B,
DOR(A) remains LOW (see instant 12).

Sequence 6:
FIFO B runs emply.

After the next SO (B) pulse, DIR(B) remains HIGH, because
the input stage of FIFO B is empty now (see instant 13).
After another 63 SO (B) pulses, DOR(B) remains LOW,
because both FIFOs are empty again (see instant 14).
Additional SO (B) pulses don't result in a transfer of
information, but the last word remains available at the
output Qn.
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