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MM54HCT109/MM74HCT109

Dual J-K Flip-Flops with Preset and Clear

General Description

These high speed J-K FLIP-FLOPS utilize advanced silicon-
gate CMOS technology. They possess the low power con-
sumption and high noise immunity of standard CMOS inte-
grated circuits, along with the ability to drive 10 LS-TTL
loads.

Each flip flop has independent J, K, PRESET, CLEAR, and
CLOCK inputs and Q and Q outputs. These devices are
edge sensitive 1o the clock input and change state on the
positive going transition of the clock pulse. Clear and preset
are independent of the clock and accomplished by a low
logic level on the corresponding input.

The 54HCT/74HCT logic family is functionally as well as
pin-out compatible with the standard 54L.S/74LS logic fami-
ly. All inputs are protected from damage due to static dis-
charge by internal diode clamps to Vg and ground.
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MM54HCT/MM74HCT devices are intended to interface be-
tween TTL and NMOS components and standard CMOS
devices. These parts are also plug-in replacements for LS-
TTL devices and can be used to reduce power consumption
in existing designs.

Features

B Typical propagation delay: 20 ns

B Low input current: 1 pA maximum

B Low quiescent current: 40 pA maximum (74HCT Series)
B Output drive capability: 10 LS-TTL loads

Connection and Logic Diagrams

Dual-In-Line Package

vec CLR2 J2 K2 Clk2 PR2 Q2 Q2
|1s 15 |14 |13 12 |n |1o ®
PR J
J Q
———0
_ CLR _ | 5 CLK
> CLx CLR
HJ Q ¥
e | —
 __
1 2 3 4 5 6 ? 8
CLR1 J1 K1 CLK1 PRt Qf Gt GND
TL/F/5361-1

Function Table

Inputs Outputs

PR CLR CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X H* H*
H H T L L L H
H H T H L TOGGLE
H H T L H Qo Qo
H H T H H H L
H H L X X Qo Qo

Order Number MM54HCT109 or MM74HCT109

TL/F/5361-2

©1995 National Semiconductor Corporation TL/F/5361

RRD-B30M105/Printed in U. S. A,

1e3|) pue }9said yum sdoji-dild 3-r 1eng 60L LOHFZININ/60L LOHPSININ



Absolute Maximum Ratings (notes 18 2)

Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage (Vo) 4.5 55 \
Office/Distributors for availability and specifications. DG Input or Output Voltage 0 Voo Vv
Supply Voltage (Veg) —05t0 +7.0V Vins VouT)
DC Input Voltage (V) —1.51t0 Ve + 1.5V Operating Temp. Range (Ta)
DC Output Voltage (VouT) —0.510 Vgg+0.5V MM74HCT —40 +85 °C
Clamp Diode Current (Ii, lok) +20 mA MM5.4HCT ) —55 +125 c
DC Output Gurrent, per pin (IouT) +25 mA I"'ztm tR)'Se or Fall Times 500 ns
DG Ve or GND Current, per pin (Icc) +£50 mA o
Storage Temperature Range (TsTg) —65°Cto +150°C
Power Dissipation (Pp)
(Note 3) 600 mwW
S.0. Package only 500 mW
Lead Temperature (T))
(Soldering 10 seconds) 260°C
DC Electrical Characteristics voc=5v +10% (unless otherwise specified)
74HCT 54HCT
- Ta=25°C ) ) )
Symbol Parameter Conditions Ta=—401t085°C | TA= —55to 125°C | units
Typ Guaranteed Limits
VIH Minimum High Level 2.0 2.0 2.0 \
Input Voltage
ViL Maximum Low Level 0.8 0.8 0.8 \%
Input Voltage
VOH Minimum High Level | ViN=V|qor V|
Output Voltage llout|=20 pA Vee | Vee—0.1 Vee—0.1 Vee—0.1 \%
lloyt| =4.0 MA, Vo =45V | 4.2 3.98 3.84 37 v
llouT|=4.8 mA, Vee=5.5V | 5.2 4.98 4.84 47 v
VoL Maximum Low Level | ViN=V|qor V|
Voltage llout|=20 pA 0 0.1 0.1 0.1 v
llout| =4.0 mA, Voe=4.5V | 0.2 0.26 0.33 0.4 v
llouT|=4.8 mA, Vee=5.5V | 0.2 0.26 0.33 0.4 v
N Maximum Input VIN= V¢ or GND, +0.1 +1.0 +1.0 pA
Current VlH or V|L
lec Maximum Quiescent | V\y=Vgc or GND 4.0 40 80 pA
Supply Current louT=0 pA
ViN=2.4V or 0.5V (Note 4) 0.3 0.4 0.5 mA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may ocour.
Note 2: Unless otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N”” package: —12 mW/°C from 65°C to 85°C; ceramic “J” package: —12 mW/°C from 100°C to 125°C.
Note 4: Measured per pin, all other inputs held at Vsg or GND.




AC Electrical Characteristics voc=5v, Ta=25°C, ¢ =15pF, ,=t;=6 ns

Symbol Parameter Conditions | Typ Gua:i?:itteed Units

fmAX Maximum Operating 50 30 MHz
Frequency

tpHL, tpLH | Maximum Propagation 18 30 ns
Delay from Clock to Q or Q

tpHL, tpLH | Maximum Propagation 18 30 ns
Delay from Preset or Clear to Q or Q

tREM Minimum Removal Time, 20 ns
Preset or Clear to Clock

ts Minimum Setup Time 10 20 ns
J orK Clock

tH Minimum Hold Time -3 0 ns
Clock to J or K

tw Minimum Pulse Width 8 16 ns
Clock, Preset or Clear

AC Electrical Characteristics vcc=5.0v £10%, G, =50 pF, t;=1;=6 ns (unless otherwise specified)

Ta=25°C 74HCT 54HCT
Symbol Parameter Conditions A TA=—40°1085°C | Tao=—55"t0 125°C [ units
Typ Guaranteed Limits

fMAX Maximum Operating 27 22 18 MHz
Frequency

tPHL, tPLH Maximum Propagation 22 35 44 52 ns
Delay from Clock to
QorQ

tPHL, tPLH Maximum Propagation 22 35 44 52 ns
Delay from Presgt
orClearto Qor Q

tREM Minimum Removal Time 20 25 30 ns
Preset or Clear to Clock

ts Minimum Setup Time 10 20 25 30 ns
J or Ko Clock

tH Minimum Hold Time -3 0 0 0 ns
Clock to J or K

tw Minimum Pulse Width 16 20 24 ns
Clock, Preset or Clear

tr, 1 Maximum Input Rise and 500 500 500 ns
Fall Time

tTHL tTLH Maximum Output 15 19 22 ns
Rise and Fall Time

Cpp Power Dissipation (per flip-flop) 35 pF
Capacitance (Note 5)

CiN Maximum Input 5 10 10 10 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp= Cpp V2 f+Ics Ve, and the no load dynamic current consumption, ls=Cpp Ve f+I1ce.




MM54HCT109/MM74HCT 109 Dual J-K Flip-Flops with Preset and Clear

Physical Dimensions inches (milimeters)
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LIFE SUPPORT POLICY

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
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

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
effectiveness.
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National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




