National

Semiconductor

54AC/74AC2708*54ACT/74ACT2708
64 x 9 First-In, First-Out Memory

General Description

The ,AC/’ACT2708 is an expandable first-in, first-out memo-
ry organized as 64 words by 9 bits. An 85 MHz shift-in and
60 MHz shift-out typical data rate makes it ideal for high-
speed applications. It uses a dual port RAM architecture
with pointer logic to achieve the high speed with negligible
fall-through time.

Separate Shift-In (SI) and Shift-Out (SO) clocks control the
use of synchronous or asynchronous write or read. Other
controls include a Master Reset (MR) and Output Enable
(OE) for initializing the internal registers and allowing the
data outputs to be TRI-STATE®. Input Ready (IR) and Out-
put Ready (OR) signal when the FIFO is ready for I/O oper-
ations. The status flags HF and FULL indicate when the
FIFO is full, empty or half full.

The FIFO can be expanded to provide different word
lengths by tying off unused data inputs.

Features
m 64-words by 9-bit dual port RAM organization
m 85 MHz shift-in, 60 MHz shift-out data rate, typical

Ordering Code: see section 8

Logic Symbol
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TL/F/10144-1

Pin Names Description
d0- d8 Data Inputs

MR Master Reset
OE Output Enable Input
Sl Shift-In

SO Shift-Out

IR Input Ready
OR Output Ready
HF Half Full Flag
FULL Full Flag
00-08 Data Outputs

Pin Assignment for
DIP, SOIC and Flatpak

Expandable in word width only

’ACT2708 has TTL-compatible inputs
Asynchronous or synchronous operation
Asynchronous master reset

Outputs source/sink 8 mA

TRI-STATE outputs

Full ESD protection

Input and output pins directly in line for easy board
layout

m TRW 1030 work-alike operation

Applications

m High-speed disk or tape controllers
m A/D output buffers

m High-speed graphics pixel buffer

m Video time base correction

m Digital filtering

Connection Diagrams
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Block Diagram
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Functional Description
INPUTS

Data Inputs (Do-Da)

Data inputs for 9-bit wide data are TTL-compatible. Word
width can be reduced by trying unused inputs to ground and
leaving the corresponding outputs open.

Reset (MR)

Reset is accomplished by pulsing the MR input LOW. During
normal operation MR is HIGH. A reset is required after pow-
er up to guarantee correct operation. On reset, the data
outputs go LOW, IR goes HIGH, OR goes LOW, FH and
FULL go LOW. During reset, both internal read and write
pointers are set to the first location in the array.

Shift-In (SI)

Data is written into the FIFO by pulsing SI HIGH. When
Shift-In goes HIGH, the data is loaded into an internal data
latch. Data setup and hold times need to be adhered to with
respect to the falling edge of Sl. The write cycle is complete
after the falling edge of SI. The shift-in is independent of any
ongoing shift-out operation. After the first word has been
written into the FIFO, the falling edge of SI makes HF go
HIGH, indicating a non-empty FIFO. The first data word ap-
pears at the output after the falling edge of SI. After half the
memory is filled, the next rising edge of SI makes FULL go
HIGH indicating a half-full FIFO. When the FIFO is full, any
further shift-ins are disabled.

When the FIFO is empty and OE is LOW, the falling edge of
the first SI will cause the first data word just shifted-in to
appear at the output, even though SO may be LOW.

Shift-Out (SO)

Data is read from the FIFO by the Shift-Out signal provided
the FIFO is not empty. SO going HIGH causes OR to go
LOW indicating that output stage is busy. On the falling
edge of SO, new data reaches the output after propagation
delay tp. If the last data has been shifted-out of the memory,
OR continues to remain LOW, and the last word shifted-out
remains on the output pins.

Output Enable (OE)

OE LOW enables the TRI-STATE output buffers. When OE
is HIGH, the outputs are in a TRI-STATE mode.

OUTPUTS

Data Outputs (O0-0Os)
Data outputs are enabled when OE is LOW and in the TRI-
STATE condition when OE is HIGH.

Input Ready (IR)

IR HIGH indicates data can be shifted-in. When Sl goes
HIGH, IR goes LOW, indicating input stage is busy. IR stays
LOW when the FIFO is full and goes HIGH after the falling
edge of the first shift-out.

Output Ready (OR)

OR HIGH indicates data can be shifted-out from the FIFO.
When SO goes HIGH, OR goes LOW, indicating output
stage is busy. OR is LOW when the FIFO is reset or empty
and goes HIGH after the falling edge of the first shift-in.

Half-Full (HF)

This status flag along with the FULL status flag indicates the
degree of fullness of the FIFO. On reset, HF is LOW,; it rises
on the falling edge of the first SI. The rising edge of the S|
pulse that fills up the FIFO makes HF go LOW. Going from
the empty to the full state with SO LOW, the falling edge of
the first Sl causes HF to go HIGH, the rising edge of the
33rd SI causes FULL to go HIGH, and the rising edge of the
64th Sl causes HF to go LOW.

When the FIFO is full, HF is LOW and the falling edge of the
first shift-out causes HF to go HIGH indicating a “non-full”
FIFO.

Full Flag (FULL)

This status flag along with the HF status flag indicates the
degree of fullness of the FIFO. On reset, FULL is LOW.
When half the memory is filled, on the rising edge of the
next Sl, the FULL flag goes HIGH. It remains 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. The FULL flag then goes LOW on the rising edge of
the next SO.

Status Flags Truth Table

HF FULL Status Flag Condition
L L Empty

L H Full

H L <32 Locations Filled
H H ~32 Locations Filled

H = HIGH Voltage Level
L = LOW Voltage Level

Reset Truth Table

Inputs Outputs
MR SISO IR OR HF FULL 00-08
H X X X X X X X
L X X H L L L L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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2708

Functional Description (continued)
MODES OF OPERATION

Mode 1: Shift in Sequence for FIFO Empty to Full

Sequence of Operation

1 Input Ready is initially HIGH; HF and FULL flags are
LOW. The FIFO is empty and prepared for valid data. OR
is LOW indicating that the FIFO is not yet ready to output
data.

2. Shift-In is set HIGH, and data is loaded into the FIFO.
Data has to be settled ts before the falling edge of Sl and
held th after.

3. input Ready (IR) goes LOW propagation delay t|R after Sl
goes HIGH: input stage is busy.

1st PULSE

Note: SO and OE are LOW; MR is HIGH.

4. Shift-In is set LOW; IR goes HIGH indicating the FIFO is

ready for additional data. Data just shifted-in arrives at
output propagation delay tops after Sl falls. OR goes
HIGH propagation delay t|OR after SI goes LOW, indicat-
ing the FIFO has valid data on its outputs. HF goes HIGH
propagation delay t|E after Sl falls, indicating the FIFO is
no longer empty.

. The process is repeated through the 64th data word. On

the rising edge of the 33rd SI, FULL flag goes HIGH prop-
agation delay tjHF after Sl, indicating a half-full FIFO. HF
goes LOW propagation delay t|p after the rising edge of
the 64th pulse indicating that the FIFO is full. Any further
shift-ins are disabled.

33rd PULSE 64th PULSE

FIGURE 1. Modes of Operation Mode 1
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Functional Description (continued)

Mode 2: Master Reset
Sequence of Operation

1 Input and Output Ready, HF and FULL can be in any
state before the reset sequence with Master Reset (MR)
HIGH.

2. Master Reset goes LOW and clears the FIFO, setting up
all essential internal states. Master Reset must be LOW
pulse width t*"Rw before rising again.

3. Master Reset rises.

4. IR rises (if not HIGH already) to indicate ready to write

state recovery time tMRIRH after the falling edge of MR.
Both HF and FULL will go LOW indicating an empty FIFO,
occurring recovery times tMRE and tMRo respectively af-
ter thefalling edge of MR. OR falls recovery time tMRORL
after MR falls. Data at outputs goes LOW recovery time
tMRONL after MR goes LOW.

Shift-In can be taken HIGH after a minimum recovery
time tMRsm after MR goes HIGH.

*MRSIH

tMRIRH

AMRORL

m m
y ra M
r a m

XXM XXXXX)XOCXXXXXXXXXXXXXXXXX)

tMRO

H

Amronl

TL/F/10144-6

FIGURE 2. Mode of Operation Mode 2
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Functional Description (continued)

Mode 3: With FIFO Full, Shift-In is Held HIGH 3. Input Ready goes HIGH one fall-through time, tpT, after
in Anticipation of an Empty Location the falling edge of SO. Also, HF goes HIGH one toF after
Sequence of Operation SO falls, indicating that the FIFO is no longer full.
1. The FIFO is initially full and Shift-In goes HIGH. OR is 4. IR returns LOW pulse width t|p after rising and shifting
initially HIGH. Shift-Out is LOW. IR is LOW. new data in. Also, HF returns LOW pulse width t3F after
2. Shift-Out is pulsed HIGH, Shift-Out pulse propagates and r|5|hg, |nld|cat|ng the FIFO is once more fuII.- .
the first data word is latched on the rising edge of SO. OR 5. Shift-In is brought LOW to complete the shift-in process
falls on this edge. On the falling edge of SO, the second and maintain normal operation

data word appears after propagation delay to. New data
is written into the FIFO after SO goes LOW.

® y
\

— \

xR A. y

W -

HF FULL St V FULL
X new DATA X
tD—~

00- 08 1st WORD ) ( 2nd WORD

Note: ffiR and FULL are HIGH; OE is LOW.
FIGURE 3. Modes of Operation Mode 3
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Functional Description (continued)

Mode 4: Shift-Out Sequence, FIFO Full to Empty

Sequence of Operation

1. FIFO is initially full and OR is HIGH, indicating valid data
is at the output. IR is LOW.

2. SO goes HIGH, resulting in OR going LOW one propaga-
tion delay, toR, after SO rises. OR LOW indicates output
stage is busy.

3. SO goes LOW, new data reaches output one propagation
delay, tp, after SO falls; OR goes HIGH one propagation
delay, toR, after SO falls and HF rises one propagation
delay, toF. after SO falls. IR rises one fall-through time,
tpi. after SO falls.

1st PULSE

Note: Sl and OE are LOW; MR is HIGH; Do-D8 are immaterial.

4. Repeat process through the 64th SO pulse. FULL flag
goes LOW one propagation delay, toHm after the rising
edge of 33rd SO, indicating that the FIFO is less than half
full. On the falling edge of the 64th SO, HF goes LOW
one propagation delay, toE> after SO, indicating the FIFO
is empty. The SO pulse may rise and fall again with an
attempt to unload an empty FIFO. This results in no
change in the data on the outputs as the 64th word stays
latched.

33rd PULSE 64th PULSE

FIGURE 4. Modes of Operation Mode 4
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2708

Functional Description (continued)

Mode 5: With FIFO Empty, Shift-Out is Held HIGH 4. Data arrives at output one propagation delay, tops, after
in Anticipation of Data the falling edge of Shift-In.

Sequence of Operation 5. OR goes LOW pulse width top after rising and HF goes
1. FIFO is initially empty; Shift-Out goes HIGH. LOW pulse width tx3 after rising, indicating that the FIFO

is empty once more.
6. Shift-Out goes LOW, necessary to complete the Shift-Out
process.

2. Shift-In pulse loads data into the FIFO and IR falls. HF
rises propagation delay txi after the falling edge of SI.

3. OR rises a fall-through time of tpyo after the falling edge
of Shift-In, indicating that new data is ready to be output.

/ \

fop
/
IR s r
ODS,
°0~°8 N [ NEW DATA
Oy" Oge NEW DATA

EMPTY J A\VAR-Y2N

-tx |- -tx3-

HF-
TL/F/10144-9

Note: FULL is LOW; MR is HIGH; OE is LOW; tQOF = tpTO ~ *OD5- Data output transition—valid data arrives at output stage tooF after OR is HIGH.
FIGURE 5. Modes of Operation Mode 5

4-346



FIFO Expansion

Word Width Expansion
Word width can be increased by connecting the corre-

sponding input control signals of multiple devices. Flags can
be monitored to obtain a composite signal by ANDing the
corresponding flags.

DIN(0-8) -

Sl-

DIN(9-17) -

4N

FULL 1
FULL
‘0-8  pmEo
64x9
so
s
MR
MR
s
o)
FIFO2
64x9
u0-8
FULL
FULL 2

°0-8

HF
OE

Note: AND the corresponding flags to obtain a composite signal.

FIGURE 6. Word Width Expansion—64 x 18 FIFO

-y -

« 0E

4-347

-» DOUT(0-8)
->IR1

-» ORt

-» HF1

— IR2
-»0R2

HF2
-»DOUT (9-17)

IR1
IR2 =

OR1
OR2=

HF 1
HF2 =

FULL 1
FULL2 =

O O O O

COMPOSITE
IR

COMPOSITE

COMPOSITE
HF

COMPOSITE
FULL

TL/F/10144-10
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Absolute Maximum Ratings (\ded

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (VCc) - 0.5Vto + 7.0V
DC Input Diode Current (I|k)
V| = —0.5V -20mA
V| - Vcc + 0.5V +20 mA

DC Input Voltage (V]) - 0.5Vto VCc + 0.5V

DC Output Diode Current (Igk)

VO = -0.5V -20 mA

VO = VCc + 0.5V +20 mA
DC Output Voltage (VO) - 0.5VtoVCc + 0.5V
DC Output Source or Sink Current (lo) +32 mA
DC Vcce or Ground Current

per Output Pin (Ice or Ignd) +32 mA

Storage Temperature (Tstg) - 65°Cto +150°C

Junction Temperature (Tj)
CDIP 175°C
PDIP 140°C

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACTtm circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (Vcc)
'AC

'ACT
Input Voltage (V|)
Output Voltage (Vo)
Operating Temperature (TA)
74AC/ACT
54AC/ACT
Minimum Input Edge Rate (AV/At)
"AC Devices
V|N from 30% to 70% of VCc
VCc @3.3V, 4.5V, 5.5V
Minimum Input Edge Rate (AV/At)
"ACT devices
V|N from 0.8V to 2.0V
VCc @4.5V, 5.5V

DC Characteristics for 'AC Family Device

74AC
Symbol Parameter vee Ta = 25°C
%
Typ
VH Minimum High Level 3.0 15 21
Input Voltage 45 2.25 3.15
55 2.75 3.85
VL Maximum Low Level 3.0 15 0.9
Input Voltage 4.5 2.25 1.35
55 2.75 1.65
Vgh Minimum High Level 3.0 2.99 2.9
Output Voltage 45 4.49 4.4
55 5.49 54
3.0 2.56
4.5 3.86
55 4.86
VoL Maximum Low Level 3.0 0.002 0.1
Output Voltage 45 0.001 01
55 0.001 0.1
3.0 0.36
45 0.36
55 0.36
«N Maximum Input
Leakage Current 55 0.1
0z Maximum TRI-STATE
Leakage Current 55 +0.5

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.

54AC 74AC
Ta = -55°C ta = —40° Units
to + 125°C to +85°C
Guaranteed Limits
21 21
3.15 3.15 \Y
3.85 3.85
0.9 0.9
1.35 1.35 \%
1.65 1.65
2.9 29
4.4 4.4 \Y
54 54
2.4 2.46
37 3.76 \%
4.7 4.76
01 01
0.1 0.1 \Y,
01 01
0.50 0.44
0.50 0.44 \%
0.50 0.44
+1.0 +1.0 1A
+10.0 +5.0

4-348

2.0Vto 6.0V
4.5Vto 5.5V

0Vto Vcc
0V to Vcc

—40°Cto + 85°C
- 55°Cto +125°C

125 mV/ns

125 mV/ns

Conditions

Vqut “ 0.1V
orVCc —0.1V

VouT = 0.1V
orVCe “ 0.1V

OUT = “ 50 A

*VIN—V,LorV,H

-4 mA
loh -8 mA

-8 mA
out ~ 50 fiA

*VIN = V|LorV|H

4 mA
lol 3mA

8 mA
V, = VccGND

V,(OE) = ViLV,h
V| = Vcc, gnd
v0 = vce,gnd



DC Characteristics for 'AC Family Device (continued)

74AC 54AC T4AC
Vcec Ta = —55°C TA = —40°
Symbol Parameter = 25°
ymbo ) TA=25°¢C to + 125°C to +85°C
Typ Guaranteed Limits
©old tMinimum Dynamic 55 32 32
«OD Output Current 5.5 32 32
oCC Maximum Quiescent 55 6.0 160 8
Supply Current
«CCD Supply Current 55 125 150 150

20 MHz Loaded
' All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 20 ms, one output loaded at a time.
Note: ||Nand Icc @3.0V are guaranteed to be less than or equal to the respective limit @5.5V Vcc-
Ice for 54AC @25°C is identical to 74AC @25°C.
Note 2: Test load 50 pF, 5000 to ground.

DC Electrical Characteristics for '"ACT Family Devices

54ACT 54ACT 7T4ACT
Vee Ta = —55°C TA = —40°
Symbol Parameter = 25°
ymbo ) TA= 25°C to + 125°C  to +85°C
Typ Guaranteed Limits
VIH Minimum High Level 45 15 2.0 2.0 2.0
Input Voltage 55 15 2.0 2.0 20
VIL Maximum Low Level 4.5 15 0.8 0.8 0.8
Input Voltage 55 15 0.8 0.8 0.8
VOH Minimum High Level 4.5 4.49 4.4 4.4 4.4
55 5.49 5.4 54 5.4
4.5 3.86 3.70 3.76
55 4.86 4.70 4.76
VOL Maximum Low Level 45 0.001 01 01 01
Output Voltage 55 0.001 01 01 01
45 0.32 0.40 0.37
55 0.32 0.40 0.37
“n Maximum Input 55 +0.1 + 1.0 +1.0
0z Maximum . . N
TRI-STATE Current 55 *0.5 +£10.0 .0
«CCT Maximum Icc/In Put 55 0.6 10 16 15
©old tMaximum Dynamic 55 32 32
«OHD Output Current 55 -32 -32
. Maxi i
cc aximum Quiescent 55 8.0 160 80
Supply Current
“cCD Supply Current 55 125 150 150

20 MHz Loaded
*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Notes: ICC limit for 54ACT @ 25°C is identical to 74ACT @25°C.
When MR is low with SO High, IcC > 1.5 mA.
Note 2: Test load 50 pF, 500ft to ground.

4-349

Units

mA

fiA

mA

Units

InA

fiA

mA
mA
mA

mA

Conditions

VOLD = 1.65V Max
Vghd = 3.85V Min

Vin = Vcc
or GND

f = 20 MHz
(Note 2)

Conditions

VOouT = 0.1V
orVCec -0.1V

VoUuT = 0.1V
orVcc -0.1V

OUT = -50 jiA

*V,N =V]|Lor V,H

loh -8 mA
-8 mA
«OUT = 50 J+A

*VIN = V|LorV|[H
CL 5mA
8 mA

V| = VCc, GND

V| = Va,V,h
VO = Vce, GND

V] = VCC -2.1V
VOLD = 1-65V
VOHD = 3.85V

VIN = Vcec
or GND

f = 20 MHz
(Note 2)
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AC Characteristics: see Section 2 for waveforms

Symbol

tpLH

tpHL

tpLH

toHL

tPLH

tpLH

tpLH

tpHL

tpHL

tpHL

tpHL

twW

tw

tPLH

tpHL

tpHL

tpLH

tPLH. tPHL

Parameter

Propagation Delay, t|R
Sito IR

Propagation Delay, t|R
Slto IR

Propagation Delay, tmF
Slto > HF

Propagation Delay, t|F
Sl to Full Condition

Propagation Delay, t|E
Sl to Not Empty

Propagation Delay, t{jOR
Sl to OR

Propagation Delay tMRIRH
MR to IR

Propagation Delay, tMRORL
MR to OR

Propagation Delay t*"Ro
MR to Full Flag

Propagation Delay t"RE
MR to HF Flag

Propagation Delay, t"RONL
MR to On, LOW

IR Pulse Width, tip

HF Pulse Width t3F

Propagation Delay, tp
SO to Data Out

Propagation Delay, tp
SO to Data Out

Propagation Delay, toHF
SOto < HF

Propagation Delay, toF
SO to Not Full

Propagation Delay, toR
SO to OR

*Voltage Range 3.3 is 3.3V * 0.3V
*Voltage Range 5.0 is 5.0V + 0.5V

*vCc
M)

3.3
5.0

3.3
5.0

3.3
5.0

33
5.0
33
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

3.3
5.0

74AC
Ta = +25°C
CL = 50 pF
Min  Typ Max
2.5 8.5 16.5
15 55 115
2.5 7.0 14.0
15 50 100
4.5 120 235
3.0 8.0 15.5
5.0 11.5 220
3.5 8.0 15.0
4.5 11.5 235
3.0 80 155
4.5 135 305
3.0 9.0 20.0
3.5 105 215
25 75 145
7.5 185 355
6.0 120 23.0
4.0 9.0 18.0
25 6.5 125
8.5 20.0 395
70 135 26.0
35 9.5 19.5
2.0 7.0 14.0
170 375 69.0
150 22.0 405
180 400 715
16.0 23.0 420
70 205 415
5.5 135 26.0
7.0 225 435
55 145 280
4.0 9.0 175
2.5 6.5 12.0
55 145 29.0
4.0 100 19.0
3.0 8.5 17.0
2.0 55 120

4-350

54AC
Ta = —55°C
to + 125°C
CL = 50 pF
Min Max
10 20.0
15 15.0
10 20.0
15 15.0
10 30.0
15 20.0
1.0 28.0
2.0 20.0
10 29.0
15 20.0
1.0 39.0
15 26.0
10 26.0
15 18.0
1.0 45.0
3.0 31.0
1.0 24.0
15 17.0
1.0 49.0
4.0 33.0
1.0 25.0
15 18.0
87.0
53.0
92.0
56.0
1.0 55.0
35 37.0
10 55.0
35 37.0
16 23.0
15 16.0
10 36.0
25 24.0
10 22.0
15 18.0

T4AC
Ta = —40°C
to + 85°C
CL = 50 pF
Min Max
2.0 185
1.0 125
2.0 16.0
1.0 110
45 27.0
3.0 18.0
5.0 25.0
35 17.0
45 26.5
3.0 175
4.5 345
3.0 23.0
35 235
2.0 16.0
75 41.0
6.0 26.5
4.0 215
2.0 15.0
8.5 445
6.5 29.5
35 215
2.0 155
17.0 79.5
145 48.0
18.0 84.0
155 50.5
7.0 475
5.0 31.0
7.0 50.5
55 325
4.0 20.5
20 14.0
5.5 33.0
4.0 22.0
3.0 195
15 13.0

Units

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

Fig.
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AC CharacteristiCs: see section 2 for waveforms (Continued)

Symbol

tpHL

tpLH

tpHL

tpLH

toLH

tpLH

tpZL

tpLZ

tpzH

tpHZ

fsi

fso

Parameter

Propagation Delay, toE
SO to Empty

Propagation Delay, tops
Sl to New Data Out

Propagation Delay, toD5
Sl to New Data Out

Propagation Delay, txi
Sl to HF

Fall-Through Time, tpjo
Slto OR

OR Pulse Width, top

HF Pulse Width, tx3

Fall-Through Time, tpj
SO toIR

Output Enable
OE to On

Output Disable
OE to On

Output Enable
OE to On

Output Disable
OE to On

Maximum Sl
Clock Frequency

Maximum SO
Clock Frequency

*Voltage Range 3.3 is 3.3V + 0.3V
*Voltage Range 5.0 is 5.0V + 0.5V

*VCc

33
5.0

33
5.0

33
5.0
33
5.0

3.3
5.0

33
5.0

33
5.0

33
5.0

33
5.0

3.3
5.0

33
5.0

33
5.0

33
5.0

33
5.0

74AC
ta = *t25°C
c1 = 50 pF

Min Typ Max
4.0 105 205
25 7.0 14.0
75 225 445
6.0 155 300
75 215 420
6.0 145 285
4.0 115 230
25 8.0 155
4.0 155 305
3.0 105 200
13.0 235 420
100 135 255
150 270 495
120 160 300
6.5 190 37.0
5.0 125 240
25 7.0 14.0
15 5.0 10.0
2.0 45 9.0
10 35 7.0
25 75 16.5
15 55 115
2.0 6.5 13.0
10 5.0 10.0
35.0

60.0

25.0

45.0

4-351

54AC
Ta = —565°C
to +125°C
CL = 50 pF
Min Max
10 26.0
15 19.0
10 60.0
45 39.0
10 60.0
4.5 39.0
10 29.0
15 20.0
10 39.0
25 26.0
54.0
34.0
63.0
40.0
10 47.0
4.0 31.0
10 21.0
15 15.0
10 17.0
15 13.0
10 21.0
15 15.0
10 17.0
15 13.0
20.0
45.0
15.0
30.0

74AC
Ta = —40°C
to +85°C

CL = 50 pF
Min Max
35 235
20 16.0
7.0 535
55 35.0
7.0 485
55 33.0
35 26.0
2.0 175
4.0 345
25 23.0
12.0 48.5
9.0 29.5
14.0 57.0
11.0 345
6.0 425
45 275
20 16.0
10 11.0
15 9.5
10 75
2.0 185
1.0 13.0
15 135
10 11.0
30.0

50.0

20.0

35.0

Units

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

WihZ

WihZ

No.

2-7

80.¢
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AC Characteristics: see section 2 for waveforms (Continued)

74ACT 54ACT 74ACT
. - e Ta = —55°C TA= -40X
Symbol Parameter voce ta — 50 bF to + 125°C to + 85°C
0 C1=29p CL = 50 pF CL = 50 pF
Min  Typ Max Min Max Min Max
tpLH g?g?gat'on Delay, IR 50 20 65 110 15 125
tpHL ;r ‘:(f""l‘ga“o” Delay, IR 50 20 65 110 15 120
tpLH Propagation Delay, t|RF
o el 50 40 105 170 40 195
tHL Propagation Delay, tjp 50 45 105 165 45 195
Sl to Full Condition ’ ) ’ ’ ’ ’
tpLH glr ?(’)’?\?;“g;;i'ay' tie 50 40 100 155 4.0 175
tpLH ;“t’gaogst'on Delay, doR 50 40 135 165 4.0 190
tpLH mfs%;mn Delay tRiRH 50 30 85 135 3.0 155
1 Ay
toHL :’Arsrt’sgggo” Delay, 'RORL 545 70 165 255 70 290
1 N
tPHL ;r’g‘:sg;:::’;g;'ay't Ro 50 35 90 140 35 16.0
1 |
tpHL ;E‘t’gg:gogaze'ay't RE 50 80 175 275 80 305
1, |
tpHL Dr;":sgggofc?v‘;'ay’ PRONL 56 30 90 150 30 17.0
w IR Pulse Width, tjp 50 165 280 430 165  5L5
w HF Pulse Width, t3p 50 175 300 465 175 560
tpLH :g":g%a;';”ozflay‘ to 50 65 185 27.0 6.5 31.0
toHL gg)fj%a;'tznozflay' tp 50 65 185 295 6.5 345
foHL ggf:iat:fp Delay, toHF 50 35 85 135 35 155
tpLH gg"t’:?\la;'toguﬁday‘ toF 50 50 125 195 5.0 22.0
tpLH. tPHL  Propagation Delay, toR 50 25 70 115 25 135

SOto OR
*Voltage Range 5.0 is 5.0V + 0.5V

4-352

Units

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

Fig.

3,4

3,4

3,4



AC CharacteristiCcs: see Section 2 for waveforms (Continued)

74ACT 54ACT 74ACT

. Ta = —B5°C Ta = -40°C .
Symbol Parameter Ve ta ~ ;025FC to + 125°C to +85°C Units Fig.

) ci P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
PHL gg’f:gEarﬂg:yDe'ay' 1QE 50 35 95 155 3.0 175 ns 4
tpLH glr ?gﬁ:&oga?:gﬁ't PS50 70 190 305 6.0 355 ns 5
tPHL ;r fgﬁ:&oga?:'gﬁ't PS50 70 190 295 6.0 345 ns 5
tPLH ;“t’g‘ﬁft'on Delay, txi 50 35 100 160 25 180 ns 5
tpLH gﬂ?g;’“gh Time, 10 55 35 135 210 15 24.0 ns 5
tw OR Pulse Width, top 5.0 125 17.0 26.0 12.5 305 ns 5
tw HF Pulse Width, tX3 50 145 205 305 145 365 ns 5
tPLH gi‘g:;ough Tmes,y 55 60 150 235 25 28.0 ns 5
tpzL ggg‘toi”ab'e 50 20 65 110 15 120 ns 26
tpl.z ggf;toa'sab'e 50 15 50 85 15 95 ns 26
tpzH gétfstoinable 50 20 70 120 15 130 ns 25
Pz gg&“é:'sab'e 50 15 7.0 120 15 130 ns 25
fsi Maximum Sl
Clock Froquency 50 55 8 45 MHz

fso Maximum SO 50 42 60 35 MHz

Clock Frequency
‘Voltage Range 5.0 is 5.0V +0.5V

4-353

80.¢
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AC Operating Requirements

Symbol

tw(H)

tw(L)

tree

tw(H)

tw(L)

Parameter

SI Pulse Width, tsiH

S| Pulse Width, tsiL

Setup Time, HIGH or
LOW, Dnto Sl

Hold Time, HIGH or
LOW, Dnto SI

MR Pulse Width, t"Rw
Recovery Time, tMRsiH
MR to S|

SO Pulse Width, tsoH

SO Pulse Width, tsoL

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

Vo

\

33
5.0

33
5.0

33
5.0

33

3.3
5.0

33
5.0

33
5.0

33
5.0

AC Operating Requirements

Symbol

tw(H)
tw(L)

ts

tH

tw

tree

tw(H)
tw(L)

Parameter

S| Pulse Width, tsiH
S| Pulse Width, tsiL

Setup Time, HIGH or
LOW, Dnto SI

Hold Time, HIGH or
LOW, Dnto SI

MR Pulse Width, t"Rw

Recovery Time, tMRsiH
MR to Sl

SO Pulse Width, tsoH
SO Pulse Width, tsoL

+Voltage Range 5.0 is 5.0V = 0.5V

Capacitance
Symbol Parameter
CN Input Capacitance

'Vcce

(\]

50
5.0

5.0

5.0
5.0
5.0

5.0
5.0

74AC

Ta = +25°C
CL = 50 pF
Typ

9.0 16.5
55 105
85 16.0
6.5 12.0
-2.0 10
-1.5 1.0
10 55
10 4.0
13.0 26.0
85 16.0
45 8.0
3.0 6.0
4.0 75
25 55
10.0 18.0
6.0 12.0

TAACT

Ta = +25°C
CL = 50 pF
Typ

35 6.5
6.0 10.0
1.0 35
15 35
13.0 20.0
45 75
75 6.5
9.0 14.0

Typ Units
45 PF

4-354

54AC 74AC
TA = ~55°C Ta = —40°C
to + 125°C to + 85°C
CL = 50 pF CL = 50 pF
Guaranteed Minimum
11.0 20.5
9.0 12.5
26.0 19.5
14.0 145
20 1.0
0.0 10
7.0 6.0
7.0 45
34.0 30.5
22.0 20.0
11.0 9.5
8.0 7.0
24.0 8.5
15.0 6.5
23.0 21.0
16.0 14.0
54ACT 7AACT
Ta = —55°C TA = "40°C
to + 125°C to +85°C
CL = 50 pF CL = 50 pF
Guaranteed Minimum
75
12.0
45
4.5
24.5
85
8.0
17.0

Conditions

Vce = 5.0V

Units

uo

ns

ns

ns

ns

ns

110

110

Units

ns

ns

ns

ns

ns

ns

ns

ns

Fig.

Fig.
No.



