General Description

The ’AC/’ACT299 is an 8-bit universal shift/storage register
with TRI-STATE® outputs. Four modes of operation are
possible: hold (store), shift left, shift right and load data. The
parallel load inputs and flip-flop outputs are multiplexed to
reduce the total number of package pins. Additional outputs
are provided for flip-flops Qg, Q7 to allow easy serial cas-
cading. A separate active LOW Master Reset is used to
reset the register.
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54AC/74AC299 ¢ 54ACT/74ACT299
8-Input Universal Shift/Storage
Register with Common Parallel 1/0 Pins

Features

Icc and lpz reduced by 50%

Common parallel 1/0 for reduced pin count
Additional serial inputs and outputs for expansion
Four operating modes: shift left, shift right, load and
store

TRI-STATE outputs for bus-oriented applications
Outputs source/sink 24 mA

’ACT299 has TTL-compatible inputs

Standard Military Drawing (SMD)

— ’AC299: 5962-88754

— 'ACT299: 5962-88771
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Pin Names Description

CP Clock Pulse Input

DSo Serial Data Input for Right Shift

DS; Serial Data Input for Left Shift

So, S1 Mode Select Inputs

MR Asynchronous Master Reset

OE4, OE, TRI-STATE Output Enable Inputs

1/0p-1/07 Parallel Data Inputs or
TRI-STATE Parallel Outputs

Qo, Q7 Serial Outputs

Functional Description

The ’AC/’ACT299 contains eight edge-triggered D-type flip-
flops and the interstage logic necessary to perform synchro-
nous shift left, shift right, parallel load and hold operations.
The type of operation is determined by Sp and S4, as shown
in the Truth Table. All flip-flop outputs are brought out
through TRI-STATE buffers to separate 1/0 pins that also
serve as data inputs in the parallel load mode. Qp and Q7
are also brought out on other pins for expansion in serial
shifting of longer words.

A LOW signal on MR overrides the Select and CP inputs
and resets the flip-flops. All other state changes are initiated
by the rising edge of the clock. Inputs can change when the
clock is in either state provided only that the recommended
setup and hold times, relative to the rising edge of CP, are
observed.

A HIGH signal on either OE4 or OE, disables the TRI-
STATE buffers and puts the 1/0 pins in the high impedance
state. In this condition the shift, hold, load and reset opera-
tions can still occur. The TRI-STATE buffers are also dis-
abled by HIGH signals on both Sg and Sy in preparation for
a parallel load operation.

Truth Table
— Inputs Response
MR Sq So CP
L X X X Asynchronous Reset;
Qop-Q7 = LOW
H H H e Parallel Load; I/0, — Qg
H L H e Shift Right; DSy — Qo,
Qo - 01,etc.
H H L e Shift Left, DS7; — Qg,
Q7 — Qg, etc.
H L L X Hold
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
_/~ = LOW-to-HIGH Transition




Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.




Absolute Maximum Ratings (note 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales s
. - P e upply Voltage (Vco)

Office/Distributors for availability and specifications. (Unless Otherwise Specified)

Supply Voltage (Vo) —0.5Vto +7.0V 'AC 2.0V to 6.0V

DC Input Diode Current (l|k) ’ACT 4.5V to 5.0V
V= —0.5V —20 mA Input Voltage (V)) 0V to Voo
Vi =Vce +0.5V +20mA Output Voltage (Vo) 0V to Vo

DC Input Volt.age V) —0.5V to Vgg +0.5V Operating Temperature (Ta)

DC Output Diode Current (Iok) 74AC/ACT —40°C to +85°C
Vo = —0.5V —20 mA 54AC/ACT —55°Cto +125°C
Vo = Voc +0.5V +20 mA Minimum Input Edge Rate (AV/At)

DC Output Voltage (Vo) —0.5Vto Ve +0.5V 'AC Devices

DC Output Source or Sink Current (Ip) +50 mA VN from 30% to 70% of Vgg

DC Vg or Ground Current Voo @ 3.3V, 4.5V, 5.5V 125 mV/ns
Per Output Pin (Icc or IgnD) +50 mA Minimum Input Edge Rate (AV/At)

Storage Temperature (TsTG) —65°Cto +150°C "ACT Devices

Junction Temperature (T ) ViN from 0.8V 10 2.0V
CDIP 175°C Voo @ 4.5V, 5.5V 125 mV/ns
PDIP 140°C

Note 1: Absolute maximum ratings are those values beyond which damage

to the device may occur. Obviously 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 recommend operation of FACT™ circuits outside databook specifi-

cations.

DC Electrical Characteristics For’Ac Family Devices

74AC 54AC 74AC
Symbol Parameter Vee Ta = 25°C Ta= Ta= Units Conditions
) —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
ViH Minimum High Level 3.0 1.5 21 2.1 2.1 VouTt = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \" orVgc — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 \ orVgc — 0.1V
5.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 2.9 2.9 2.9 loutr = —50 uA
Output Voltage 4.5 4.49 4.4 4.4 4.4 Vv
5.5 5.49 5.4 54 5.4
*ViN = ViLorViy
3.0 2.56 2.4 2.46 v —12mA
4.5 3.86 3.7 3.76 loH —24 mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 louT = 50 pA
Output Voltage 4.5 | 0.001 0.1 0.1 0.1 Vv
5.5 | 0.001 0.1 0.1 0.1
*ViN = VLorViy
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 Vv lIoH 24 mA
5.5 0.36 0.50 0.44 24 mA
IIN Maximum Input 5.5 401 410 +10 LA Vi = Vg, GND
Leakage Current

*All outputs loaded; threshold on input associated with output under test.




DC Electrical Characteristics ror'ac Family Devices

74AC 54AC 74AC
Vee _ oo Ta = Ta = . .
Symbol Parameter ) Ta = 25°C _55°C to +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
loLp TMinimum Dynamic 5.5 50 86 mA VoLp = 1.65V Max
loHD Output Current 55 —50 —75 mA | Voup = 3.85V Min
lcc Maximum Quiescent VIN = Vee
Supply Current 55 4.0 80.0 40.0 A or GND
lozT Maximum 1/0 VI(OE) = V., Vi
Leakage Current 55 +0.3 +55 +3.0 RA V| = Vgg, GND
Vo = Voo, GND
*All outputs loaded; threshold on input associated with output under test.
‘TMaximum test duration 20 ms, one output loaded at a time.
Note: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vg,
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Electrical Characteristics ror'act Family Devices
74ACT 54ACT 74ACT
Vee _ oro, Ta = Ta = . .
Symbol Parameter V) Ta = 25°C _55°C to +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 orVgc — 0.1V
ViL Maximum Low Level | 3.0 1.5 0.8 0.8 0.8 Vout = 0.1V
Input Voltage 4.5 1.5 0.8 0.8 0.8 orVgc — 0.1V
VoH Minimum High Level | 4.5 4.49 4.4 4.4 4.4 v loutr = —50 uA
5.5 5.49 5.4 5.4 5.4
"VIN = ViLor Viy
4.5 | 0.0001 3.86 3.70 3.76 Vv loH —24mA
5.5 4.86 4.70 4.76 —24mA
VoL Maximum Low Level | 4.5 0.001 0.1 0.1 0.1 v louT = 50 A
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
"ViN = ViLor Viy
4.5 0.36 0.50 0.44 v loL 24 mA
5.5 0.36 0.50 0.44 24 mA
N Maximurn Input 55 0.1 £1.0 £1.0 pa | V1= Voo GND
Leakage Current
lccT Maximum Icc/Input | 5.5 0.6 1.6 1.5 mA | Vi = Ve — 2.1V
loLp TMinimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max
lonp | ©utput Current 55 —50 —75 mA | Voup = 3.85V Min
lcc Maximum Quiescent VIN = Vce
Supply Current 55 40 80.0 40.0 A or GND
lozT Maximum /0 VI(OE) = VL, ViH
Leakage Current 5.5 +0.3 +55 +3.0 wA | V| = Ve, GND
Vo = Voo, GND
Note: Icg limit for 54ACT @ 25°C is identical to 74ACT @ 25°C.
*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Vce = 5.0V
Cpp Power Dissipation _
Capacitance 170 PF Vee = 5.5V




AC Electrical Characteristics

74AC 54AC 74AC
N _ o Ta = —55°C Ta = —40°C
Symbol Parameter V(‘fg BT e to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
fmax Maximum Input 3.3 90 124 70 80 MHz
Frequency 5.0 130 173 80 105
tPLH gg’f:%a:'gr”gf'ay 33 8.5 140 205 1.0 255 7.0 22.0 s
(Shift Left or Right) 5.0 5.5 9.5 14.0 1.0 17.5 4.5 15.0
tPHL gg’f:%‘g'gpgf'ay 33 8.5 145 215 1.0 265 7.0 23.0 s
(Shift Left or Right) 5.0 5.5 10.0 14.5 1.0 18.0 5.0 16.0
tpLH Propagation Delay 3.3 9.0 14.5 20.5 1.0 245 7.5 225 ns
CPto1/0p 5.0 6.0 10.0 14.5 1.0 17.0 5.0 16.0
tpHL Propagation Delay 3.3 10.0 16.0 23.0 1.0 26.5 8.5 245 ns
CPto /0 5.0 6.5 11.0 16.0 1.0 18.5 6.0 17.5
tpHL Propagation Delay 3.3 9.0 15.5 225 1.0 27.0 7.5 25.0 ns
MR to Qg or Q7 5.0 5.5 10.5 155 1.0 18.5 5.0 17.0
tpHL Propagation Delay 3.3 9.0 15.0 215 1.0 26.5 7.5 24.0 ns
MR to I/0p 5.0 5.5 10.0 15.0 1.0 18.0 5.0 16.5
tpzH Output Enable Time 3.3 7.0 12.0 18.0 1.0 22.0 6.0 19.5 ns
OE to I/0p 5.0 4.5 8.5 12.5 1.0 15.0 4.0 13.5
tpzL Output Enable Time 3.3 7.0 125 18.0 1.0 23.5 6.0 20.5 ns
OE to I/0p 5.0 5.0 8.0 12.5 1.0 16.0 4.0 14.0
tpHZ Output Disable Time 3.3 6.5 13.0 18.5 1.0 22.5 5.5 19.5 ns
OE to I/0p 5.0 3.5 9.5 14.0 1.0 17.0 3.0 15.0
tpLz Output Disable Time 3.3 5.5 11.5 17.0 1.0 215 45 19.0 ns
OE to 1/0y 5.0 3.5 8.0 125 1.0 16.0 2.0 13.5
*Voltage Range 3.3 is 3.3V £0.3V.
Voltage Range 5.0 is 5.0V £0.5V.
AC Operating Requirements
74AC 54AC 74AC
" _ o Ta = —55°C Ta = —40°C
Symbol Parameter Vgg Té‘ _ _'5—:5'? to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 3.3 3.0 8.0 9.5 8.5 ns
Sp or S4 to CP 5.0 2.0 5.0 7.0 5.5
th Hold Time, HIGH or LOW 3.3 -3.0 0.5 2.0 0.5 ns
Sp or Sq to CP 5.0 —1.5 1.0 2.5 1.0
ts Setup Time, HIGH or LOW 3.3 2.0 55 6.0 6.0 ns
1/0p to CP 5.0 1.0 3.5 4.0 4.0
th Hold Time, HIGH or LOW 3.3 —-20 0 1.5 0 ns
1/0p to CP 5.0 -1.0 1.0 2.0 1.0
tg Setup Time, HIGH or LOW 3.3 25 6.5 7.5 7.0 ns
DS or DS7 to CP 5.0 1.5 4.0 5.0 45
th Hold Time, HIGH or LOW 3.3 —-20 0 1.5 0.5 ns
DS or DS7 to CP 5.0 -1.0 1.0 1.5 1.0
tw CP Pulse Width, LOW 3.3 3.5 45 5.5 5.0 ns
5.0 2.0 3.5 5.0 3.5
tw MR Pulse Width, LOW 3.3 4.0 45 55 5.0 ns
5.0 2.0 3.5 5.0 3.5
trec Recovery Time 3.3 0 1.5 25 1.5 ns
MR to CP 5.0 0.5 1.5 2.5 1.5

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




AC Electrical Characteristics

74ACT 54ACT 74ACT
N _ o Ta = —55°C Ta = —40°C
Symbol Parameter V((\;;; 1;’:‘ _ ;:5: to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
fmax Maximum Input 5.0 120 170 70 110 MHz
Frequency
tpLH Propagation Delay
CPto Qg or Q7 5.0 4.0 8.5 12.5 1.0 15.5 3.0 14.0 ns
(Shift Left or Right)
tpHL Propagation Delay
CPto Qg or Q7 5.0 4.0 9.0 13.5 1.0 16.0 3.5 15.0 ns
(Shift Left or Right)
tpLH Propagation Delay
CP101/0, 5.0 45 8.5 12.5 1.0 15.0 45 13.5 ns
tpHL Propagation Delay
CP101/0, 5.0 5.0 9.5 15.0 1.0 18.0 45 16.5 ns
tpHL Propagation Delay
MR to Qg or Q; 5.0 4.0 14.0 15.0 1.0 18.0 4.0 18.0 ns
tpHL Propagation Delay
MR to 1/0, 5.0 4.0 13.0 14.5 1.0 17.5 3.5 17.5 ns
tpzH Output Enable Time
OF to 1/0p, 5.0 25 8.0 12.0 1.0 14.0 1.5 13.0 ns
tpzL Output Enable Time
OF to 1/0p, 5.0 2.0 8.0 12.0 1.0 14.5 1.5 13.5 ns
tpHz Output Disable Time
OF to 1/0y, 5.0 2.0 8.5 125 1.0 14.5 2.0 13.5 ns
tpLz Output Disable Time
OF to 1/0y, 5.0 25 8.0 11.5 1.0 14.0 2.0 12.5 ns
*Voltage Range 5.0 is 5.0V £0.5V
AC Operating Requirements
74ACT 54ACT 74ACT
N _ o Ta = —55°C Ta = —40°C
Symbol Parameter V((‘;;); Té‘ _ ;:Sf to +125°C to +85°C Units
L P CL = 50 pF CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW
S or S to CP 5.0 2.0 5.0 6.5 55 ns
th Hold Time, HIGH or LOW -~
So or S1 to CP 5.0 2.0 1.0 1.5 1.0 ns
ts Setup Time, HIGH or LOW
1/0, to CP 5.0 1.5 4.0 4.5 4.5 ns
th Hold Time, HIGH or LOW _
1/Op to CP 5.0 1.0 1.0 1.5 1.0 ns
ts Setup Time, HIGH or LOW
DS or DS; to CP 5.0 1.5 4.5 5.5 5.0 ns
th Hold Time, HIGH or LOW _
DS or DSy to CP 5.0 1.0 1.0 1.5 1.0 ns
tw CP Pulse Width
HIGH or LOW 5.0 2.0 4.0 5.0 4.5 ns
tw MR Pulse Width, LOW 5.0 2.0 35 5.0 35 ns
trec Recovery Time
MR to CP 5.0 0 15 15 15 ns

*Voltage Range 5.0 is 5.0V +0.5V.




Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

defined as follows:

74ACT 299 P C QR
Temperature Range Family —I_— Special Variations
74AC = Commercial X = Devices shipped in 14" reels
54AC = Military QR = Commercial grade device with
74ACT = Commercial TTL-Compatible burn-in
54ACT = Military TTL-Compatible QB = Military grade device with
. environmental and burn-in
Device Type processing shipped in tubes
Packa_ge Code Temperature Range
P = Plastic DIP C = Gommercial (—40°C to +85°C)
D = Ceramic DIP M = Military (—55°C to +125°C)
F = Flatpak
L = Leadless Ceramic Chip Carrier (LCC)
S = Small Outline Package (SOIC)
Physical Dimensions inches (millimeters)
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Physical Dimensions inches (millimeters) (Continued)
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Storage Register with Common Parallel 1/0 Pins

54AC/74AC299 ¢ 54ACT/74ACT299 8-Input Universal Shift/

Physical Dimensions inches (millimeters) (Gontinued)
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LIFE SUPPORT POLICY

Lit. # 114631-1

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
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