AC725 » ACT725

54AC/74AC725 » 54ACT/74ACT725
512 x 9 First-In, First-Out Memory (FIFO)

Description

The 512 x 9 FIFO is a first-in, first-out dual port
memory capable of asynchronous, simultaneous
read and write. Other important features are:
expansion capability in both the word depth and
bit width, half-full flag capability in the singie
device mode, empty and full warning flags, ring
pointers for zero fall-through time; it is suited for
high-speed applications.

o First-In, First-Out Dual Port Memory

+ 512 x 9 Organization

* | ow Power Consumption

¢ Asynchronous and Simultaneous Read and Write
s Fully Expandabie by Word Depth and/or Bit Width
» Half-Full Flag Capabiliity in Single Device Mode
» Master/Slave Multiprocessing Applications

« Bidirectional and Rate Buffer Applications

+ Empty and Full Warning Flags

* Auto Retransmit Capability

* Outputs Source/Sink 8 mA

* 'ACT725 has TTL-Compatible Inputs

* Pin and Functionally Compatible with IDT7201

* 35 MH2z Read; Write-Read Capability

Ordering Code: See Section 6
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Functional Block Diagram
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Functional Description

The ’ACI'ACT725 is a dual port memory which
loads and empties data on a first-in, first-out basis.
The device uses full and empty flags to prevent
data overflow and underflow. Expansion logic
allows for unlimited expansion capability in both
word size and depth.

The reads and writes are internally sequential
through the use of ring pointers with no address
information required to load and unload data. Data
is toggled in and out of the device through the use
of the WRITE (W) and READ (R) pins.

The device empioys a 9-bit wide data array for
control and parity bits which are under the control

of the user. This feature is especially useful in data
communications applications where it is necessary
to use a parity bit for transmissionireception error
checking. It also features a RETRANSMIT (RT)
capability; the read pointer is reset to its initial
position when RT is pulsed LOW to allow for
retransmission from the beginning of data. A half-
full flag is available in the single device mode and
width expansion modes.

The 'ACI'ACT725 is ideal for those applications
which require asynchronous and simultaneous
read/writes in multiprocessing and rate buffer
applications.
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Signal Descriptions

inputs
Data In (Do - Dsg)
Data inputs for 9-bit wide data.

Controls

Reset (RS)

When the Reset (RS) input is taken LOW, a reset is
accomplished. During reset, both internal read and
write pointers are set to the first location. A reset
is required upon power up before a write operation
can take place. Both the Read Enable (R) and Write
Enable (W) inputs must be HIGH during reset. Haif-
Full Flag (HF) will be reset to HIGH after Master
Reset (RS).

Write Enable (W)

A write cycle is initiated on the falling edge of W
when a Full Flag (FF) is not set. Data setup and
hold times must be adhered to with respect to the
rising edge of the Write Enable (W). Data is stored
in the RAM array sequentially and independently of
any ongoing read operation.

When half of the memory is filled and the falling
edge of the next write operation occurs, the Half-
Full Flag (HF) will be set to LOW and will remain
LOW until the difference between the write pointer
and the read pointer is less than or equal to one-
half of the total memory of the device. HF is then
reset by the rising edge of the read operation.

To prevent data overflow, FF will go LOW,
inhibiting further write operations. Upon the
completion of a valid read operation, FF will go
HIGH after tarF, allowing a valid write to begin.

Read Enable (R)

A read cycle is initiated on the falling edge of
Read Enable (R) if the Empty Flag (EF) is not set.
The data is accessed on a first-in, first-out basis; it
is independent of any ongoing write operations.
After R goes HIGH, the data outputs (Qo - Qs)
return to a high impedance condition until the next
read operation. When all data has been read from
the FIFO, EF will go LOW and inhibit further read
operations; the data outputs remain in a high
impedance state. Upon completing a valid write
operation, EF will go HIGH after twer, and a valid
read can then begin.

First Load/Retransmit (FL/RT)

This is a dual purpose output. In the multiple
device mode, FL/RT is grounded, indicating it is
the first device loaded.

In the single device mode, this pin acts as the
retransmit input. The single device mode is
initiated by grounding the Expansion In (XJ).

The 'AC/'ACT725 can retransmit data when the
Retransmit Enable control (RT) input is pulsed
LOW. A retransmit operation sets the internal read
pointer to the first location and will not affect the
write pointer. R and W must be HIGH during
retransmit. Retransmit is useful when less than 512
writes are performed between resets. The
retransmit feature is not compatible with Depth
Expansion mode; it will affect HF depending on
the relative locations of the read and write
pointers.

Expansion In (XI)

XI is a dual purpose input. Expansion In (XI) is
grounded to indicate an operation in the single
device mode. XI is connected to Expansion Out
(XO) of the previous device in the Depth Expansion
or Daisy Chain mode.

Outputs

Full Flag (FF)

If brought LOW, the Full Fiag (FF) will inhibit
further write operation when the write pointer is
one location from the read pointer; the device is
full. If the read pointer is not moved after RS, FF
will go LOW after 512 writes.

Expansion Out/Half Full Flag (XO/HF)

This is a dual purpose output. In the single device
mode, when XI is grounded, XO/HF acts as an
indicator of a half-full memory.

When half of the memory is filled, on the falling
edge of the next write operation, HF will be set
LOW and will remain set until the difference
between the write pointer and the read pointer is
less than or equal to one-half of the total memory
of the device. HF is then reset by the rising edge
of the read operation.

in the Multiple Device mode, XI is connected to
Expansion Out (XO) of the previous device. This
output acts as a signal to the next device in the
Daisy Chain; XO/HF provides a pulse to the next
device when the previous device reaches the last
location of memory.

Data Outputs (Qo - Qs)

Data outputs for 9-bit wide data. These outputs are
in a high impedance condition whenever R is
HIGH.
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Truth Tables

Table 1: Reset and Transmit

Single Device Configuration/Width Expansion Mode

Inputs Internal Status Outputs
Mode
RS [FURT| X Read Pointer Write Pointer EF |FF |HF
Reset 0 X 0 Location 0 L.ocation 0 011 1
Retransmit 1 0 0 Location 0 Unchanged XXX
Read/Write 1 1 0 Increment* increment* XT1X]X
*Pointer will increment if flag is HIGH
Table 2: Reset and First Load Truth Table
Depth Expansion/Compound Expansion Mode
Inputs Internal Status Outputs
Mode RS |FL/RT| X Read Pointer Write Pointer EF FF
Resgt First 0 0 * Location 0 Location 0 0 1
Device
Reset All . . .
Other Devices 0 0 Location 0 Location 0 0 1
Read/Write 1 X * X X X X

*XI is connected to XO of previous device (see Figure 12)

RS = Reset input, FL/RT = First Load/Retransmit, EF = Empty Flag output, FF = Full Fiag output,
X1 = Expansion input, HF = Half-Full Flag input
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DC Characteristics over Operating Temperature Range (unless otherwise specified)

TANSIACT | saaciact | 7anciact
Symbol Parameter Units | Conditlons
Typ Guaranteed Limit
. Vce = Max
fiN Maximum Input Current 0.1 10.0 1.0 pA ViN=Vce
. High Z, Vcc = Max
loz Maximum 3-State Current 0.5 10.0 5.0 pA VouT = 0 to Vac
lcca Supply Current, Quiescent 500 | 20 10.0 10.0 mA |Vcc=Max, ViN=0V
ViN=VIL or ViH
449 | 4.4 4.4 4.4 \' fout =20 kA,
Vecc=45V
VIN=VIL or VIH
549 | 5.4 5.4 5.4 V| lout=20 uA,
VoH Minimum HIGH Level Output Vec=5.5V
loH= —8 mA,
3.86 3.70 3.76 i Voo =45V
loH= —8 mA,
4.86 4.70 4.76 \Y% Voc=6.5V
ViIN=VIL or ViH
0.001 | 0.1 0.1 0.1 \'4 louT =20 uA,
Vcc=45V
VIN = VIL or VIH
VoL Maximum HIGH Level Output| 0.001 | 0.1 0.1 0.1 V | lout=20 kA,
Vee=55V
0.32 0.4 0.37 loL=8 mA, Vcc=45V
0.32 0.4 0.37 floL=8 mA, Vcc=55V
Minimum Dynamic Output Vec=55V
oo Current 32 32 mA Voin=22V
Minimum Dynamic Qutput Vec=55V
loro Current -3 -3 MA | Vorp=33V

Note 1: Test Load 50 pF, 500 ohm to Ground

= NANA
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74AC 54AC T4AC
. Ta= +25°C Ta= -558°C Ta= ~40°C . )
Symbol Parameter Vce CL=50 oF to +1256°C to +85°C Units | Fig.
) =59p CL=50pF | CL=50pF No.

/ }\ Min Typ Max [ Min Max | Min Max

tA / %Q () . 3.3 ns
{ AN 5.0
Lz Read PAisa QW ™~ 33 .
7~

Data at l}) / {:. };;

Write Pulse vé{“ ~ | 4
twiz \'f ns

Data Bus at Lo NN /;fo 5
oV DataValidfrom  ~ /83| // /~

Read Pulse HIGH 50 |/ / FAF ns

Sl i (i f'f / o
\AHz Read Pulse HIGH to 33§/ /| ;' ,;{ ,:;"; /~} ns
j {v‘; i 'V‘ e
Data Bus at High Z 5.0 L ":,’!:,"f ] //' /*
Ly S5 &
teFL ?I(:selt_gv\llimpty 28 N A ,ff;? ns
9 ' AL
W ¥ < Al
tREF Efnaf-: I-FOI:V tlc.>OW gg ~ ;"f:” {ig f‘ S ns
p y g ‘ g“‘ s \\_; § ,/ f\ﬁ:"

(e Read HIGH to 33 )] / ﬁf ) Pins

Full Flag HIGH 5.0 ~ {U, } ; : P

Write HIGH to 33 {7 e
IWEF Empty Flag HIGH 5.0 vl
e Write LOW to 3.3

Full Flag LOW 5.0 ns
tWHE Write LOW to 3.3

Half Full Flag LOW 5.0 ns
{RHF Read HIGH to 3.3

Half Full Flag HIGH 5.0 ns

"Voltage Range 3.3is 3.3V + 0.3V
Voitage Range 5.0is 5.0V + 0.5V

Military parameters given herein are for general references only. For current military specifications and subgroup testing information please

request Fairchild's Table | data sheet from your Fairchild sales engineer or account representative.
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AC Operating Requirements

74AC 54AC 74AC
Ta= —-55°C Ta= ~40°C
—_— (o]
Symbol Parameter Vce* TSL__;SS FC to +125°C to +85°C Units | Fig.
V) =5vp CL=50 pF CL=50 pF No.
. Typ Guaranteed Minimum
tRC Reangcléﬂme 5.0 ns
"-,__., t e N ) , - 33
tRR Read Recovefy:Time * 50 ns
tRPW Read Puls;é Widﬂfh o ’ 33 ns
twe Write Cycle Time h g'sf ns
tw Write Pulse Width $ 33 ns
505 )
. . 33 -
{REC Write Recovery Time 5.0 . ns
. 33 )
s Data Setup Time ns
5.0
. 3.3 S ..
tH Data Hold Time 5.0 . ns
. 3.3 s
tRsC Reset Cycle Time 5.0 . ns
. 3.3 A A
tw Reset Pulse Width 50 . ns
: 3.3 s
tREC Reset Recovery Time 50 ns
. ; 3.3
tRTC Retransmit Cycle Time 50 ns
. . 33
tw Retransmit Pulse Width 5.0 ns
Retransmit Recovery 3.3
tREC Time 5.0 ns

“Voltage Range 3.3is 3.3V = 0.3V
+

Voltage Range 5.0is 5.0V

05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’s Table | data sheet from your Fairchild sales engineer or account representative.
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74ACT 54ACT 74ACT
Ta= -55°C | Ta= —40°C
— (o]
Symbol Parameter Vee* TéL"_;:spF? to +125°C | to +85°C | Units | Fig.
(%) - CL=50 pF CL=50 pF No.

/A\ Min Typ Max | Min Max | Min Max

ta { Hoegsg Finle 5.0 ns

SN "

I~

Wi Write Pulse@)ﬁ hY% NS
Data Bus at Lo, ,;;

tov Data Valid from \\b A.O /> ns
Read Pulse HIGH ~ / / /\'

iz Read Pulse HIGH to 3 7 s
Data Bus at High Z 4 4\ ~

~ I

{EFL Reset to Empty Flag 5.0 L/ / / fa¥ ns
Low / / 1N

e Read LOW to 50 4 / / s
Empty Fiag LOW : /;\
Read HIGH to &

IRFF Full Flag HIGH 50 g/ /A ns

e Write HIGH to 50 [FB TN N
Empty Flag HIGH ’ < } A~
Write LOW to ¥4 / T

WFE | Full Flag LOW 50 o
Write LOW to

tWHF Half Full Flag LOW 5.0 ns
Read HIGH to

tRHF Half Full Flag HIGH 50 ns

*Voltage Range 5.0is 50V = 05V

Military parameters given herein are for general references only. For current military specifications and subgroup testing

information please request Fairchild’'s Table | data sheet from your Fairchiid sales engineer or account representative.
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AC Operating Requirements

74ACT S54ACT 7AACT
e Tac s4250c | TA=-55°C [ Ta=-40°C

Symbol |/ ,a\\:\'\ Parameter Vee* CL=50 pF to +125°C to +85°C Units | Fig.

/ P V) CL=50 pF CL=50 pF No.

{L ; L ‘ \‘\ . Typ Guaranteed Minimum

tRC Read/Cfc }Ti)rﬁé, ’L\\\ 5.0 ns
tRR Read Hecq{t\%ffi?ha;:j / 570 ns
tRPW Read Pulse Wi‘d‘lhf:a,7 S l,:’5.0 f/“/‘; ] ns
twe Write Cycle Time “I-80 VS _‘f: i e ns
tw Write Pulse Width 50 /] ’f yi 7/ i /T ns
tREC Write Recovery Time 50 | 71 A7 / /. ~, ns
ts Data Setup Time 5.0 - . ns
tH Data Hold Time 5.0 Py dn . ns
tRsc Reset Cycle Time 5.0 e ﬁ J,»zf\‘\,‘ 5| ,.ns
tw Reset Pulse Width 5.0 , S AL
tREC Reset Recovery Time 5.0 i { ’ | fis
tRTC Retransmit Cycle Time 5.0 - ;;J';'\s
tw Retransmit Pulse Width 5.0 ns
{REC Retransmit Recovery 50 ns

Time

*Voltage Range 5.0is 50V = 05V

Military parameters given herein are for general reterences only. For current military specifications and subgroup testing

information please request Fairchild's Table | data sheet from your Fairchild sales engineer or account representative.
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Figure 1
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b: Typical Application — High-Speed Multiprocessing System

Figure 2: Reset
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Figure 3: Asynchronous Write and Read Operation
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Figure 5: Empty Flag from Last Read to First Write

FIRST

READ

LAST READ l FIRST WRITE ‘ ADV[V)LTI'TOEgAL

VALID

Qo-Qs

Figure 6: Retransmit
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EF/HF may change state during retransmit as a result of the offset of the read and write pointers, but flags will be
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Figure 7: Empty Flag Timing
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Figure 8: Full Flag Timing
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Figure 9: Half-Full Flag Timing
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Operating Modes

Single Device Mode

A single 'AC/'ACT725 device may be utilized for
applications requiring 512 words or less. The
'ACI'ACT725 is in a single device configuration
when Expansion In (XI) is grounded. In this mode,
HF flag is valid.

Figure 10: Block Diagram of Single 512 x 9 FIFO

v

More than Half-Full —J—- Half-Full or Less

Width Expansion Mode

Word width may be easily increased by connecting
the corresponding input control signals of multiple
devices. Status flags, EF, FF and HF, can be
detected from any one device. Any word width can
be obtained with additional "AC/'ACT725s.

gl

DATA IN (D)

Q) DATA OUT

3

x|
—
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Operating Modes, cont'd

Figure 11: Block Diagram of 512 x 18 x 18

18
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FIFO Memory Used in Width
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; out >
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Notes: Flag detection is accomplished by monitoring FF,

EF and HF on any device used in the width
expansion configuration. Output signals should not
be connected together.

Depth Expansion (Dalsy Chain) Mode

The 'ACI'ACT725 can easily be adapted to
applications when the requirements are for greater
than 512 words. Any depth can be obtained with
additional ’AC/'ACT725 devices. The 'ACI'ACT725
operates in the Depth Expansion mode when:

1.
2.
3.

FL of the first device is grounded.

FL pins of all other devices are HIGH.

X0 of each device is tied to XI of the next
device.

. External logic is needed to generate a

composite FF and EF. This requires ORing all
EFs and all FFs, i.e., all must be set to generate
the correct composite FF or EF.

. The RT function and HF are not availabie in the

Depth Expansion mode.

Figure 12: Block Diagram of a 1536 x 9 FIFO Memory (Depth Expansion)
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Operating Modes, cont'd

Compound Expansion Mode

The two expansion techniques described
previously can be combined in a straightforward
manner 1o achieve large FIFO arrays.

Bidirectional Mode

Applications which require data buffering between
two systems (where each system is capable of

Figure 13: Compound FIFO Expansion

read and write operations) can be achieved by
pairing '725s as shown in Figure 14, Care must be
taken to assure that the appropriate fiag is
monitored by each system (FF is monitored on the
device where W is used; EF is monitored on the
device where R is used). Both Depth Expansion
and Width Expansion may be used in the
Bidirectional Mode.

Q (n-8) - Qn >

Qo - Q3 Qe-Q17 ¢« » »
Qo - Qs _ Qe - Q17 _ Qin-8) - Qn
i > R l— o & » L
— pertH ExPANSION | W__|oeptH expansion | _ o . . ¥ _|oepTH ExPaNsION
L BLOCK — BLOCK = BLOCK
—— RS — & @ ® E»
RS —
< S PZ
Do - Ds Ds - D17 Din-8) - Dn
Do - Dn Dg - Dn D1s-Dn o ® o Dn-8) - Dn
Notes: For depth expansion block, see Depth Expansion and Figure 12.
For flag detection, see Width Expansion and Figure 11.
Figure 14: Bidirectional FIFO Mode
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Data Flow-Through Modes immediately upon writing one word of data into the

Two types of flow-through modes are permitted completely empty FIFO.

with the '725: read flow-through and write

flow-through. In the write flow-through mode (Figure 16), the
FIFO permits writing a single word of data

For the read flow-through mode (Figure 15), the immediately after reading one word of data from a

FIFO permits reading a single word of data completely full FIFO.

Figure 15: Read Data Flow-Through Mode
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Figure 16: Write Data Flow-Through Mode
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