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54AC/74AC825 ¢ 54ACT/74ACT825
8-Bit D Flip-Flop

General Description Features

The 'ACT825 is an 8-bit buffered register. They have Clock B Outputs source/sink 24 mA

Enable and Clear features which are ideal for parity bus B Inputs and outputs are on opposite sides
interfacing in high performance microprogramming systems.  m "ACT825 has TTL-compatible inputs
Also included are multiple enables that allow multi-use con-

trol of the interface. The 'ACT825 has noninverting outputs

and is fully compatible with AMD’s Am29825.

The Information for the *AC825 is Advanced Information only.

Ordering Code: see section 5

Logic Symbols Connection Diagrams
IEEE/IEC Pin Assignment
IR N for DIP, Flatpak and SOIC
og, Do ©1 Bz D3 D4 D5 g Oy OE, -
OF, —i EN 5
0E, 2 oE -1 24 Ve
OF3 ‘E"’ 0,2 23|~ 0E;
CR LR —BR Dp—13 22=0,
P EN 61 0,—{4 210,
EN 0y 0, 0, 05 0, 05 0g 05 P —p 1c2 0,~45 20}-0,
FTrrrrinl e ) > ap—o, D3=—16 19105
TL/F/9895-1 D,—17 18—0,
0, — —o, 4 4
D, — o, Ds—{8 1705
Dy — — 05 Dg=1° 16[—0g
Dy -1 —0, ;’7_ 10 15 _0_7
D5 — Lo, R 1 14f=EN
D — L o, GND—{12 13f—-cp
0; — — 0 TUF/9895-2
TL/F/9895-3
Pin Assignment
Pin Names Description for LCC
Do-Dy Data Inputs Dg Dg D, NC Dy D, D,
0p-07 Data Outputs .l... @
OE,, OE,, OE3 Cutput Enables
EN Clock Enable i;’! g g Dy
CLR Clear P 0o
cP Clock Input N P N01
cP Voo
M & O,
;@ %

EE0E0E0EE
0g Og 0, NC 03 0, 0
TL/F/9895-4
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Functional Description

The 'AC/'ACTB25 consists of eight D-type edge-triggered Operation of the OE input does not affect the state of the
flip-flops. These devices have TRI-STATE® outputs for bus flip-flops. The 'AC/’ACT825 has Clear (CLR) and Clock En-
systems, organized in a broadside pinning. In addition to the able (EN) pins. These pins are ideal for parity bus interfacing
clock and output enable pins, the buffered clock (CP) and in high performance systems.
buffered Output Enable (OE) are common to all fiip-flops. When CLR is LOW and OE is LOW, the outputs are LOW.
The flip-flops will store the state of their individual D inputs When CLR is HIGH, data can be entered into the flip-flops.
that meet the setup and hold time requirements on the When EN is LOW, data on the inputs is transferred to the
LOW-to-HIGH CP transition. With OE,, OE; and OE3 LOW, outputs on the LOW-to-HIGH clock transition. When EN is
the contents of the flip-flops are available at the outputs. HIGH, the outputs do not change state, regardless of the
When one of OE{, OE; or OE3 is HIGH, the outputs go to data or clock input transitions.
the high impedance state.
Function Table
__ ___ Inpits Internal Output Function
OE LR EN CcP Dp Q o
H X L e L L z High-Z
H X L e H H z High-Z
H L X X X L P4 Clear
L L X X X L L Clear
H H H X X NC Z Hold
L H H X X NC NC Hold
H H L e L L z Load
H H L e H H z Load
L H L e L L L Load
L H L e H H H Load

= HIGH Voltage Leve!

= LOW Voltage Level

= Immaterial

Z = High Impedance

/7 = LOW-to-HIGH Transition
NC = No Change

H
L
X

Logic Diagram

EN

1 0 03 4 5 Og Oy

TL/F/9895-5
Please note that this diagram is provided only for the understanding of logic operations and should not be used o estimate propagation delays.
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Recommended Operating

Office/Distributors for availabllity and specifications.

Supply Voltage (Vco) —-0.5Vto 7.0V
DC Input Diode Current (k)
Vi = —0.5V —20mA
V| = Vgg +0.5V +20 mA

DC Input Voltage (Vy)

DC Output Diode Current (Iok)

—0.5V to Vg +0.5V

Vo = —0.5V —20 mA

Vo = Vgg +0.5v +20 mA
DC Output Voltage (Vo) —0.5Vto Vg +0.5V
DC Output Source or Sink Current (Io) +50 mA
DC Vg or Ground Current

Per Output Pin (Icc of IgnD) +50 mA

Storage Temperature (Tstg)

—65°Cto +150°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 systemn design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-

mend operation of FACT™ circuits outside databook specifications.

DC Electrical Characteristics

Conditions
Supply Voltage (Vcc)

'AC 2.0V to 6.0V

'ACT 4.5Vt0 5.5V
Input Voltage (V) OV toVge
Output Voltage (Vg) OV to Ve
Operating Temperature (Ta)

74AC/ACT —40°Cto +85°C

54AC/ACT —55°Cto +125°C
Junction Temperature (T}

CDIP 175°C

PDIP 140°C
Input Rise and Fall Time (i, t)

{Note 2) (Typical)

{Except Schmitt inputs) 'AC Devices

VN from 30% to 70%, Vog

Veo @ 3.0V 150 ns/V

Voo @ 4.5V 40 ns/V

Voo @ 5.5V 25 ns/V
Input Rise and Fall Time (t;, t;)

(Note 2) (Typical)

(Except Schmitt Inputs) 'ACT Devices

VN from 0.8V to 2.0V, Vimeas

from 0.8V to 2.0V

Voc @ 4.5V 10 ns/V

Vo @ 5.5V 8 ns/V
Note 2: See indivi for those devi which differ from the

typical input rise and falt times noted here.

74ACT 54ACT 74ACT
Vce — 28 Ta= Ta =
Symbol Parameter ) Ta=25C | _ 55°C to -+ 125°C | —40°C to + 85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level 45| 15 20 20 2.0 v Vout = 0.1V
Input Voltage 55| 15 2.0 2.0 2.0 orVee —0.1V
ViL Maximum Low Level 45| 15 0.8 0.8 0.8 Vout = 0.1V
Input Voltage 55| 15 0.8 0.8 0.8 orVeg —0.1V
VoH Minimum High Level 45| 449 | 44 4.4 4.4 v loutr = —50 pA
55 | 5.49 5.4 5.4 5.4
*VIN = ViLor Vi
45 3.86 3.70 3.76 Vv loH —24 mA
5.5 4.86 4.70 4.76 —24 mA
VoL Maximum Low Level 4510.001] 041 0.1 0.1 v lout = 50 pA
Output Voltage 5.5 (0.001] 0.1 0.1 0.1
ViIN=ViLorViy
45 0.36 0.50 0.44 v |lou 24 mA
5.5 0.36 0.50 0.44 24 mA
[ Maximum Input Leakage Current| 5.5 +0.1 +1.0 +1.0 pA | V) = Voo, GND
Ioz Maximum TRI-STATE Current + + V| = V||_, V|H
55 +05 +10.0 5.0 pA Vo = Voo, GND
Icct Maximum Icc/Input 551 0.6 1.6 1.5 mA V| = Ve —2.1V
loLp ‘T Minimum Dynamic 5.5 50 75 mA [Vorp = 1.65V Max
loyp | Output Current 5.5 -50 -75 mA | Vorp = 3.85V Min
lcc Maximum Quiescent (Note 1) ViN = Vge
Supply Current 55 8.0 160 80 rA or GND

*All outputs loaded; threshokds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: I limit for 54ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics: see Section 2 for Wavetorms and Load Configurations

TAACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
* = 0
Symbol Parameter V(c‘;); Té‘ - ;: 5: to +125°C to +85°C Units l:g
L P CL = S0pF CL = 50pF -
Min Typ Max Min Max Min Max
frmax Maximum Clock 5.0 120 158 95 109 MHz 2-3
Frequency
teLu Propagation Delay | ) 1.5 55 95 1.0 115 15 105 | ns | 26
CPto O
ta | PropagationDelay | 5, | 54 55 95 10 15 | 15 105 | ns | 26
CPto O,
tPHL Propagation Delay g
ClR 10O, 5.0 2.5 8.0 13.5 1.0 18.0 2.0 15.5 ns 2-6
ez | QutputEnableTime | oo | 44 60 105 | 10 115 | 15 115 | ns | 27
OEto O,
tezL QutputEnable Time | 54 | 59 65 110 | 10 125 | 15 120 | ns | 28
OE to Oy
teHz Qutput Disable Time | 5, 15 6.5 1.0 10 135 15 120 | ns | 27
OE to Oy
teLz Qutput Disable Time |, 15 6.0 105 10 130 15 115 | ns | 28
OE to Oy
*Voltage Range 5.0 is 5.0V £0.5V
AC Operating Requirements: sece Section 2 for Waveforms
74ACT 54ACT 74ACT
Ta = —55C Ta = —40°C
* = 0
Symbol Parameter v&‘; Té _ ;: 5'? to +125°C to +85°C Units :Ig
L P CL=50pF | C_=50pF -
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 5.0 05 25 40 25 ns 2.9
Dy, to CP : ) } : .
th Hold Time, HIGH or LOW 5.0 0 25 3.0 25 ns 2.9
D, to CP : ’ : "
ts Setup Time, HIGH or LOW
ENto CP 5.0 0 2.0 4.0 25 ns 2-9
th Hold Time, HIGH or LOW
ENto CP 5.0 0 1.0 3.0 1.0 ns 2-9
tw CP Pulse Width
HIGH of LOW 5.0 2.5 4.5 6.0 55 ns 2-6
tw CILR Pulse Width, LOW 5.0 3.0 55 7.0 5.5 ns 2-6
trac CLRto CP 5.0 15 35 45 40 ns | 29
Recovery Time
*Voltage Range 5.0 is 5.0V +0.5V
Capacitance
Symbol Parameter AC/ACT Units Conditions
Typ
CiN Input Capacitance 45 pF Ve = 5.0V
Cep Powaer Dissipation _
Capacitance 44 PF Vec = 8.0V
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