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Semiconductor

54F/74F579
8-Bit Bidirectional Binary Counter
with TRI-STATE® Outputs

General Description Features

The 'F579 is a fully synchronous 8-stage up/down counter @ Multiplexed TRI-STATE 1/0 ports

with multiplexed TRI-STATE i/0 ports for bus-oriented ap- @& Built-in lookahead carry capability

plications. It features a preset capability for programmable @ Count frequency 100 MHz typical

operation, carry lockahead for easy cascading and a U/D g Supply current 75 mA typical

input to contrel the direction of counting. All state changes, ® Guaranteed 4000V minimum ESD protection
whether in counting or parallel loading, are initiated by the
rising edge of the clock.

Logic Symbol Connection Diagrams
| | | | I I | l Pin Assignment

I/0g 1/0y 1/0;, /05 1/0, 1/0g 1/04 1/0; for DIP, SOIC and Flatpak

e cP—f1 ~ 20 |~ MR
k. 1/0p—4 2 19— 3R
R co— 1/0,—3 18 [~ CEP
v/ 1/0, = 4 17 |~ CEF
cp 1/03—5 16 = Vee
CEP cno—{6 15}-T¢
Cer /0,7 14 b-u/d
OE 1/05—8 13 }=PE
MR 1/0g—{ 9 12§=C5
I/0;~={10 11}=0E

TL/F/9568-1

TL/F/9568-2

/ W
- [ | L FAST® and TRI-STATE® are registered trademarks of National Semiconductor Corporation.
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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 to estimate propagation delays.




Logic Diagram (continued)

TOGGLE TP MR
1
DATA . D_
MR
LOAD
1 4 0
YL
Q
Vce = Pin 16 a 1 r
GND = Pin6
() = Pin Numbers
TL/F/9568-6
Detail A
Unit Loading/Fan Out
54F/74F
Pin Names Description U.L. Input hy/ly
HIGH/LOW Output loy/loL
/Og~1/O7 | Data Inputs or 3.5/0.333 70 pA/—0.2 mA
TRI-STATE Outputs 75/15(12.5) | ~3 MA/24 mA (20 mA)
PE Parallel Enable Input (Active LOW) 0.25/0.333 5pA/-0.2 mA
u/D Up-Down Count Control input 0.25/0.333 5 pA/—0.2 mA
MR Master Reset Input (Active LOW) 0.25/0.333 5puA/—0.2mA
SR Synchronous Reset Input {Active LOW) 0.25/0.333 5pA/—0.2mA
CEP Count Enable Parallel Input (Active LOW) | 0.25/0.333 5 A/ ~0.2 mA
CET Count Enable Trickle Input (Active LOW) 0.25/0.333 5 uA/—0.2 mA
CS Chip Select Input Active (Active LOW) 0.25/0.333 5 pA/—0.2mA
OE Output Enable Input (Active LOW) 0.25/0.333 5 pA/—0.2mA
CP Clock Pulse Input (Active Rising Edge) 0.25/0.333 5pA/—0.2 mA
TC Terminal Count Output (Active LOW) 25/12.5 —1mA/SmA
Function Table
MR SR cs PE CEP CET u/D OE CcP Function
X X H X X X X X X 1/O4 to 170y in High Z (PE Disabled)
X X L H X X X H X 1704 to /Oy in High Z
X X L H X X X L X Fip-Flop Outputs Appear on 170 Lines
L X X X X X X X X Asynchronous Reset for all Flip-Flops
H L X X X X X X e Synchronous Reset for all Flip-Flops
H H L L X X X X v Parallel Load all Flip-Flops
H H (Not LL) H X X X e Hold
H H (Not LL) X H X X e Hold (TC Held HIGH)
H H (Not LL) L L H X e Count Up
H H (Not LL) L L L X e Count Down
H = HIGH Voltage Levei
L = LOW Voltage Levei
X = Immaterial

—" = LOW to HIGH Ciock Transition
Not LL = TS and PE should never both be LOW voltage level at the same time.




Absolute Maximum Ratings (Note 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales F . .
ree Air Ambient Temperature
Office/Distributors for availability and specifications. Military _55'Cto +125°C
Storage Temperature —65°Cto +150°C Commercial 0°Cto +70°C
Ambient Temperature under Bias —55°Cto +125°C Supply Voltage
Junction Temperature under Bias —55°Cto +175°C Military +4.5Vto +5.5V
V¢ Pin Potential to Commercial +4.5Vto +5.5V
Ground Pin —0.5Vto +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —30mAto +5.0 mA
Voltage Applied to Output
in HIGH State (with Voo = 0V)
Standard Cutput —0.5Vto Voo
TRI-STATE Qutput —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated I (mA)
ESD Last Passing Voltage (Min) 4000V
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.
Note 2: Either voltage limit or current limit is sufficient to protect inputs.
DC Electrical Characteristics
Symbol Parameter S4F/74F Units { Vce Conditions
Min Typ Max
Vi Input HIGH Voltage 2.0 Vv Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 A Recognized as a LOW Signal
Veb Input Clamp Diode Voltage -1.2 \) Min | IIy= —18mA
VoH Output HIGH Mil 2.4 loH = —3mA
Voltage 10% Ve | 24 v Min
5% Vi 2.7
Vor Output LOW Mil 0.5 loL = 24 mA (TC, 1/0y)
Voltage 10% Voo 0.5 v Min | loL = 20 mA (TC), IoL = 24 mA (/Oy)
5% Vo 0.5 loL = 20 mA (TC), o, = 24 mA {I/0y,)
liH input HIGH 54F 20.0 o ) .
Current 24F 50 pA Max | Vg = 2.7V (Non-I/0 Pins)
tavi Input HIGH Current 54F 100 _ ) .
Breakdown Test  74F 7.0 BA | Max | Viy = 7.0V (Non-1/Q Pins)
lsviT Input HIGH Current 54F 1.0 _
Breakdown (I/0)  74F o5 | MA | Max | ViN=S55V(/On)
IcEX Output HIGH 54F 250 _
Leakage Current  74F 50 BA Max | Vour = Vce
Vio Input Leakage lip = 1.9 pA
Test 74F 475 V.| %0 | allother Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Control 74F 3.75 A 0.0 All Other Pins Grounded
Izz Bus Drainage Test 500 pA 0.0 | Vouyr = 5.28V
L Input LOW Current —0.2 mA Max | V|y = 0.5V (Non-I/0 Pins)
I+ 810z | Output Leakage Current 70 nA Max | Vout = 2.7V (I/0p)
L& lgzL | Output Leakage Current —200 nA Max | Vout = 0.5V {I/Cp)
los Output Short-Circuit Current - 60 —150 mA Max | Voyr = OV
lccH Power Supply Current 70 110 mA Max | Vo = HIGH
lcoL Power Supply Current 85 120 mA Max | Vo = LOW
lccz Power Supply Current 85 125 mA Max | Vo =HIGHZ




AC Electrical Characteristics

74F 54F 74F
Ta = +25°C _ _
Symbol Parameter Vee = +5.0V Te’ vfcso_ ::" TA’: cc 5 oCome Units
Min Typ Max Min Max Min Max

frmax Maximum Clock Frequency | 90 105 80
tPLH Propagation Delay 30 50 75 3.0 8.0 ns
tpHL CPto 1/0p, 50 B0 115 5.0 11.5
tpLH Propagation Delay 50 75 115 5.0 12.0 ns
tPHL CPtoTC 50 9.0 115 5.0 12.0
tpLH Propagation Delay 45 70 90 4.5 10.0 ns
tpHL U/DtoTC 45 80 95 45 10.0
tpLH Propagation Delay 25 38 60 25 6.5 ns
tPHL CEPorCET to TC 35 60 80 35 8.5
tpHL Propagation Delay

MR to 10, 50 75 100 5.0 10.0 ns
tPHL Propagation Delay

MR to TC 65 100 13.0 6.5 13.5 ns
tpzH Output Enable Time 30 50 85 3.0 9.0 ns
tpzL CSorPEto1/0 55 80 105 5.5 11.5
tPHZ Output Disable Time 20 50 85 2.0 9.0 ns
tpLz CSorPEto1/0 20 45 80 2.0 8.5
tezh Cutput Enabie Time 30 50 8.0 3.0 8.5 ns
tpzL CEto /0, 50 80 110 5.0 12.0
tPHZ Output Disable Time 20 40 65 2.0 6.5 ns
tpLz OE to 110y, 20 40 60 20 6.5




AC Operating Requirements

74F 54F 74F
Ta = +25°C Ta, Voo = Mil Ta, Voo = Comm
Symbol Parameter Vee = +5.0V
Min Typ Max Min Max Min Max

ts(H) Setup Time 4.0 4.0
ts(L) 1/0, to CP 4.0 4.0
tnh(H) Hold Time 0.0 0.0
th(L) 1/0n to CP 0.0 0.0
tg(H) Setup Time 9.5 8.5
ts(L) PE,CSorSRtoCP | 9.5 9.5
th(H) Hold Time 0.0 0.0
th(L) PE,CSorSRtcCP | 0.0 0.0
ts(H) Setup Time 6.5 6.5
ts(L) CET or CEP to CP 9.5 5.5
th(H) Hold Time 0.0 0.0
th(L) CET or CEP to CP 0.0 0.0
ts(H) Setup Time 9.0 9.5
ts(L) U/DtoCP 9.0 9.5
th(H) Hold Time 0.0 0.0
th(L) U/DtoCP 0.0 0.0
tw(H) Clock Pulse Width 45 45
twil) High or Low 4.5 4.5
tw(l) MR Pulse Width 3.0 3.0
trac Recovery Time

MR to CP 40 40

Ordering Information

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

74F 579 P C OR

Temperature Range Family ———]— _I_— Special Variations
74F = Commercial X = Devices shippedin 13" reels
54F = Military QR = Commercial grade device with
) burn-in
Device Type QB = Military grade with
Package Code environmental and burn-in
P = Plastic DIP processing shipped in tubes
S = Small Outline (SOIC)

Temperature Range
C = Commercial (0°C to +70°C)
M = Military (—55°C to + 125°C)




Physical Dimensions inches milimeters)
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54F/74F579 8-Bit Bidirectional Binary Counter with TRI-STATE Outputs

Physical Dimensions inches (millimeters) (Continued) Lit# 114651
0.970-0.950
0.092 X 0.030 {24.638-25.146)
2337 X 0.762) 0.032:0.005
MAX 0P \ {20 [ [0 (7 (6 () [wl [o] () [0 {0.813:0.127) 20} [1s]
N RAD
PIN NO. 1 IDENT @ 0.240-0.260
N {6.086-6 604) PIN NO. 1 1DENT ~~—__|
228 OPTION 1 ! e
i T BT 0] 6 o 07 7 o] ] n
2090 0PTION2
0.290-0.325 . o)
{7-3068.255) 0.050 NOM 0.040 __ OPTION 2 D.130 0.905
0085 | (1.524) 0 mm" 2° (ax) bttt
e L TYP r TYP {3302 0.127) l
| ! £.145-0.200
| (esacs.osg

—

A 97.5° +75° 0.008-0.015
v {0.203-0.381)
| o
! i 0 NOM
0.350 {1.016)
(8.890)

LIFE SUPPORT POLICY

2 540:0254)"' l_ 0.014-0.023 *H*—
f‘_ {0.355-0.585)

0.100:0.010

su’:n.nw | T
g 0.020
0.125-0.150  (0.508)
{3.175-3810) MIN
N208 (REV A}

20-Lead Plastic Dual In-Line Package (P)
NS Package Number N20B

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.

1. Life support devices or systems are devices or

systems which, (a) are intended

into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

As used herein:

for surgical implant

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
- (s
to the user. h o
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