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54AC/74AC299 ¢ 54ACT/74ACT299
8-Input Universal Shift/Storage
Register with Common Paraliel 1/0 Pins
General Description Features
The 'AC/'ACT299 is an 8-bit universal shift/storage register B Icc and loz reduced by 50%
with TRI-STATE® outputs. Four modes of operation are @ Common parallel 170 for reduced pin count
possible: hold (store), shift left, shift right and load data. The ~ w Additional serial inputs and outputs for expansion
parallel load inputs and flip-flop outputs are multiplexed 10 g Four operating modes: shift left, shift right, load and
reduce the total number of package pins. Additional outputs store
arz‘provxied for f:np-ﬂotps Ol?(')V?; ’:'0 allowHeas:! serial gas- m TRI-STATE outputs for bus-oriented applications
cading. se_para e active aster Reset is used to ® Outputs source/sink 24 mA
reset the register. , S
B 'ACT299 has TTL-compatible inputs
® Standard Military Drawing (SMD)
— 'AC299: 5962-88754
—'ACT299: 5962-88771
Ordering Code: see sections
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Pin Names Description

CP Clock Pulse input

DSy Serial Data Input for Right Shift

DS; Serial Data Input for Left Shift

So, S1 Mode Select inputs

MR Asynchronous Master Reset

OE,, CE> TRI-STATE Qutput Enable Inputs

1/0g-1/07 Paralle! 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, paraliel load and hold operations.
The type of operation is determined by Sg and S+, as shown
in the Truth Table. All flip-flop outputs are brought out
through TRI-STATE buffers to separate /O pins that aiso
serve as data inputs in the parallel load mode. Qg and Q7
are aiso 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 OE; or OE, disables the TRI-
STATE buffers and puts the I/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 S+ in preparation for
a parallel load operation.

Truth Table
Inputs Response
MR | Sy | So cP
L X X X Asynchronous Reset;
Qp-Q7 = LOW
H H H /" | Parallel Load; 1/0y — Qq
H L H _~ | Shift Right; DSq — Qq.
Qg — Q. efc.
H H L _/~ | ShiftLeft, DS; — Q7,
Q7 — Qg etc.
H L L X Hold

H = HIGH Voltage Level

L = LOW Voitage Leve!

X = Immaterial

_/~ = LOW-to-HIGH Transition
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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 1o estimate propagation delays.
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Absolute Maximum Ratings (Note 1)

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

Supply Voltage (Vcg) —-0.5Vto +7.0V
DC Input Diode Current (l)x)
V)= —0.5V —20mA
V| = Vgg 0.5V +20 mA

DC Input Voltage (V)
DC Output Diode Current (Iok)

—0.5Vto Vg +0.5V

Recommended Operating

Conditions

Supply Voltage (Vo)
(Unless Otherwise Specified)
'AC
"ACT

Input Voltage (V))

Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT

2.0Vto 6.0V
4.5Vto 5.0V

oVtoVee
OVio Vce

—40°Cto +85°C

Vo = —0.5V —20mA 54AC/ACT —55°Cto +125°C
Vo = Veg +0.5V +20 mA Minimum Input Edge Rate (AV/At)
DC Output Voltage (V) -0.5Vto Ve +0.5V 'AC Devices
DC Output Source or Sink Current (Ip) +50 mA Vin from 30% to 70% of Vg
DC Vg or Ground Current Vce @ 3.3V, 4.5V, 5.5V 1256 mV/ns
Per Qutput Pin (Icc or Ignp) +50 mA Minimum Input Edge Rate (AV/At)
Storage Temperature (TgTg) —65°Cto +150°C "ACT Devices
Junction Temperature (T ) x'N fg": SOVB\E( ;‘:/2'0\/ 125 mV/ns
CDIP 175°C CC = &5V, S
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 ror'AC Family Devices
74AC 54AC 74AC
Vee = 9E° Ta= Ta=
Symbol Parameter v Ta = 25°C —55°Cto +125°C | ~40°C to +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level | 3.0 15 2.1 21 2.1 Vout = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 orVgg — 0.1V
55 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 orVgg — 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 pA
Output Volitage 45 | 4.49 4.4 4.4 44
55 5.49 5.4 5.4 5.4
*VIN = ViLorViy
3.0 2.56 24 2.46 —12mA
45 3.86 3.7 3.76 lon —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 | 0.00t 0.1 0.1 0.1
5.5 | 0.001 0.1 0.1 0.1
ViN = ViLor Vi
3.0 0.36 0.50 0.44 12mA
45 0.36 0.50 0.44 loH 24 mA
5.5 0.36 0.50 0.44 24 mA
Iin Maximum Input 55 +01 +10 +10 Vi = Vg, GND
Leakage Current : - - -

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

L
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DC Electrical Characteristics For'ac Family Devices

74AC 54AC 74AC
Symbol Parameter \(’\%: Tpo=25C | _ 55‘0-2‘: i 125¢ | - 40°CT ‘::_,_ g5 | Units Conditions
Typ Guaranteed Limits
loLb TMinimum Dynamic 5.5 50 86 mA | VoLp = 1.85V Max
loHD Output Current 5.5 ~50 -75 mA | Voup = 3.85V Min
lec Maximum Quiescent ViN = Vee
Supply Current 55 49 80.0 40.0 A or GND
lozt Maximum 170 VHOE) = Vi, Viy
Leakage Current 55 +0.3 +5.5 +3.0 pA | Vy= Vo, GND
Vo = Vg, GND
*All outputs loaded; threshold on input associated with output under test.
‘+Maximum 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 Vce.
ice for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Electrical Characteristics ror'acT Family Devices
74ACT 54ACT 74ACT
Symbol Parameter \{35 Ta=25C | _ 55,,8;‘; N 125 | - 40"(; ?°=+ gsc | Units Conditions
Typ Guaranteed Limits
\m Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vour = 0.1V
Input Voltage 55 1.5 2.0 2.0 2.0 orVeg — 0.1V
ViL Maximum Low Level | 3.0 1.5 0.8 0.8 0.8 Vour = 0.1V
Input Voltage 4.5 1.5 0.8 0.8 0.8 orVeg — 0.1V
VoH Minimum High Level | 4.5 4.49 4.4 4.4 44 v lour = —50 nA
5.5 5.49 5.4 54 54
*Vin = ViporViy
4.5 | 0.0001 3.86 3.70 3.76 v loH —24 mA
5.5 4.86 4.70 4.76 —24 mA
VoL Maximum Low Level | 4.5 | 0.001 0.1 0.1 0.1 v lout = 50 uA
Output Voltage 55 | 0.001 0.1 0.1 0.1
*Vin = Vi orViy
4.5 0.36 0.50 0.44 v loL 24 mA
5.5 0.36 0.50 0.44 24 mA
N Maximum Input Vi = Ve, GND
Leakage Current 5.5 +0.1 +1.0 +1.0 pA
locT Maximum Igc/Input | 5.5 0.6 1.6 1.5 mA | Vy=Vgo —~ 2.1V
loLp +tMinimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max
lowp | Cutput Current 55 —50 ~75 mA | Vowp = 3.85V Min
loc Maximum Quiescent Vin = Vo
Supply Current 55 4.0 80.0 40.0 KA or GND
lozr Maximum /0 VI(OE) = Vi, ViH
Leakage Current 5.5 +0.3 +5.5 +3.0 pA | Vy = Vo, GND
Vo = Ve, GND
Note: Igc limit for S4ACT @ 25°C is identical 1o 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 45 pF Voo = 5.0V
Cpp Power Dissipation -
Capacitance 170 pF Vee = 8.5V
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AC Electrical Characteristics: sce section 2 for Waveforms

74AC 54AC 74AC
Ta = —55°C Ta = —40°C
* = 0, .
Symbol Parameter V((\;;; Té _ ;:SIS to +125°C to +85°C Units zlg
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 Propagation Delay
Tehea |3 W R B R E| e |
(Shift Left or Right) ) ' ) ) ' ) ’ )
tPHL Propagation Delay
Clodoey | 3| 22 e ;e 1o mp| 0 me ) o | sa
(Shift Left or Right) ' . ) ¥ : ' ' ’
tpLH Propagation Delay 3.3 9.0 14.5 20.5 1.0 245 75 225 ns | 2.3.4
CP1o1/0p 5.0 6.0 10.0 14.5 1.0 17.0 5.0 16.0 ’
tPHL Propagation Delay 33 10.0 16.0 23.0 1.0 26.5 8.5 245 ns | 23.4
CPto /0, 5.0 6.5 11.0 16.0 1.0 18.5 6.0 17.5 '
tPHL Propagation Delay 33 9.0 15.5 225 1.0 27.0 75 25.0 ns | 23.4
MR to Qg or Q7 5.0 5.5 10.5 15.5 1.0 18.5 5.0 17.0 ’
tPHL Propagation Delay 3.3 9.0 15.0 21.5 1.0 26.5 75 24.0 ns 2.3, 4
MR to /0 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 1.0 220 6.0 19.5 ns 2.5
OEto1/0, 5.0 4.5 8.5 125 1.0 15.0 4.0 135
tpzL Output Enable Time 3.3 7.0 12.5 18.0 1.0 235 6.0 20.5 ns 2.6
OEto1/0, 5.0 5.0 8.0 12.5 1.0 16.0 40 14.0
tpHZ Output Disable Time | 3.3 6.5 13.0 18.5 1.0 225 5.5 19.5 ns 2.5
OEto /0, 50 35 9.5 14.0 1.0 17.0 3.0 15.0
tpL2z Qutput Disable Time 3.3 55 11.5 17.0 1.0 21.5 4.5 19.0 ns 2.6
OE to1/0, 5.0 35 8.0 12.5 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: see Section 2 for Waveforms
74AC 54AC 74AC
. _ . Ta= —55°C | Ta= —40°C
Symbol Parameter v&% TCA _ ;:5 f to +125°C to +85°C Units ::g
L P CL=50pF | CL=50pF -
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 3.3 3.0 8.0 9.5 8.5 ns 2.7
Spor Sy toCP 5.0 20 5.0 7.0 55
th Hold Time, HIGH or LOW 33 -3.0 0.5 2.0 0.5 ns 2.7
SporSytoCP 5.0 -15 1.0 25 1.0
ts Setup Time, HIGH or LOW 3.3 20 5.5 6.0 6.0 ns 2.7
1/0nto CP 5.0 1.0 3.5 4.0 4.0
th Hold Time, HIGH or LOW 33 -20 0 1.5 0 ns 2.7
1/0p to CP 5.0 -1.0 1.0 2.0 1.0
ts Setup Time, HIGH or LOW 3.3 25 6.5 7.5 7.0 ns 2.7
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 2.7
DSg or DS7 to CP 5.0 -1.0 1.0 1.5 1.0
tw CP Pulse Width, LOW 33 3.5 45 55 5.0 ns 2.4
5.0 2.0 3.5 5.0 3.5
tw MR Pulse Width, LOW 3.3 4.0 45 5.5 5.0 ns 2.4
5.0 20 3.5 5.0 35
trec Recovery Time 33 0 1.5 25 1.5
MR to CP 50 05 15 25 15 ns | 24,7

*Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V 0.5V
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AC Electrical Characteristics: see Section 2 for Waveforms

74ACT 54ACT 74ACT
Ty = —55°C Tp = —40°C !
. = +26° | Fig.
Symbol Parameter V(‘\:g T e to +125°C to+85°C | Units | 9
L P CL = 50pF €L = 50 pF -
Min Typ Max Min Max Min Max
fmax ,'\__"r:’gl’g‘:‘";; nput 50 | 120 170 70 110 MHz
tPLH Propagation Delay
CP to Qg or Q7 5.0 40 85 125 1.0 155 3.0 140 | ns | 23,4
(Shift Left or Right)
tpHL Propagation Delay
CPto Qg or Q7 50 40 9.0 135 1.0 16.0 35 150 | ns | 23,4
(Shift Left or Right)
toH g;’fjffé':” Delay | 55 | 45 8.5 125 1.0 150 | 45 135 | ns | 234
toyL g’;’f:?/agm Delay | ¢o | 50 95 150 1.0 18.0 45 165 | ns | 23,4
n
topL %";9;2‘; 8‘:'33' 50 | 40 140 150 1.0 18,0 40 180 | ns | 234
topg %‘ggljg” Delay 5.0 40 13.0 145 1.0 17.5 35 17.5 ns | 23,4
n
tpzH %‘fg: /Egab'e Time | 54 25 8.0 12,0 1.0 14.0 1.5 13.0 ns | 25
n
tezL %‘f:tfgab'e Time | 54 2.0 8.0 120 1.0 14.5 15 135 ns | 26
n
tPHz g%tfgf ,%sab'e Time | 59 20 8.5 125 1.0 14.5 20 13.5 ns | 25
n
teiz %‘f:f %Sab'e Time | 50 | 25 80 115 | 10 140 | 20 125 | ns | 26
n

*Voltage Range 5.0 is 5.0V +0.5V

AC Operating Requirements: See Section 2 for Waveforms

74ACT S54ACT 74ACT
Symbol Parameter vg,‘;’ T(:AL:: ;:‘:f TtAo =+ 1_’25552: T?o=+ ;54%6 Units :4‘3
CL=50pF | C_=50pF
Typ Guaranteed Minimum
ts g;t::as‘l;ir:oeélg!GH or LOW 5.0 20 5.0 6.5 55 ns 2-7
tg 52;:;:‘:?;& HIGH or LOW 5.0 15 4.0 45 45 ns 2-7
th :-;tC))I(: ;irg,ep. HIGH or LOW 5.0 ~10 10 15 1.0 ns 2-7
" | lardsyce o | 50 | 1o | 10 e B N
tw CF Pulse Wt 5.0 20 40 50 45 ns | 24
ty MR Pulse Width, LOW 5.0 2.0 35 5.0 35 ns 2.4
trec Sg;ggg Time 5.0 0 15 15 1.5 ns | 24,7

*Voltage Range 5.0 is 5.0V £0.5V.
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