MMS54C73/MM74C73, MM54CT76/MMT4C76, MM54C107/MM74C107

National
Semiconductor

MM54C73/MM74C73, MM54C76/MM74C76,
MM54C107/MM74C107 Dual J-K Flip-Flops with

Clear and Preset.
General Description

These dual J-K flip-flops are monolithic complementary
MOS (CMOS) integrated circuits constructed with N-and
P<channel enhancement transistors. Each flip-flop has
independent J, K, ciock and clear inputs and Q and Q
outputs. The MM54C76/MM74C76 flp flops also include
preset inputs and are supplied in 18 pin packages.
These flip-flops are edge sensitive to the clock input
and change state on the negative going transition of the
clock pulses. Clear or preset is independent of the clock
and is accomplished by a low level on the respective input.

Features
B Supply voltage range

B Tenth power TTL
compatible

3Vto 15V
drive 2 LPTTL loads

& High noise immunity
& Low power
8 Medium speed operatio

Applications

® Automotive

B Data terminails

8 |nstrumentation

B Medical electronics

0.45 Ve (typ.)
50nW typ.)

n 10MHz {typ.)
with 10V supply

® Alarm systems

® Industrial electronics
B Remote metering

B Computers

Logic and Connection Diagrams
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Note. A togee 0 on civer sets @ 1o logic “0.”
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Note A logic “0" on ciear sets 0 10 logic "0.
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Note ). A togec "0 BA clear sats Q 10 # legic 8. "

Note 2. A fogec "0 o prevat 1ats 0 10 2 hagic “1.”
Order Number MM54C73J, Order Number MM54C107., Qrder Number MM54C76J,
MM74C73J, MM54C73N MM74C107J, MM54C107N MM74C76J, MM54C76N
or MMT4CT3N or MM74C107N or MM74C76N
See NS Package J14A or N14A See NS Packege J14A or N14A See NS Package J16A or N16A
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Absolute Maximum Ratings.

Voltage at Any Pin (Note 1) ~0.3Vto Voo +0.3V Package Dissipation 500 mW
Operating Temperature Range Lead Temperature (Soldering, 10 seconds) 300°C
MMS54CXX -55°Cto 126°C Operating Vg Range +3Vto 15V
MM74CXX -40°Cto +85°C Vgc (Max) 18V
Storage Temperature —-65°Cto 150°C

DC Electrical Charaeterlsties Min/max limits apply across temperature range unless otherwise noted.

Symbol |  Parameter | Conditions | mn | Typ [ Max Junits
CMOS to CMOS
Vine Logical “1” Input Voltage Vec =50V 35 \
Ve =10V 8.0 v
Ving Logical “'0” Input Voitage Veo =5.0V 1.5 v
o Vec =10V 20 v
Voutiy Loglcal 1" Qutput Voltage Vg =5.0V .45 v
Ve =10V 9.0 v
Vourio) Logical “'0" Output Voltage Vg =5.0V 0.5 v
Ve =10V 10 v
gty Logical “1” Input Current Ve =150V 1.0 A
lingy Logical “0” Input Current Vec =15.0V -1.0 uA
lcc Suppty Current Vo =15.0V 0.050 60 uhA
Low Power TTL to CMOS inferface
Vingy Logical “1" Input Voltage 54C, Voo =4.5V Ve —-1.5 v
74C, Vo =4.75V
Ving) Logical “0” Input Voltage 54C, Voo =4.5V 08 v
74C, Vo = 4.75V
Voutq) Logical 1" Output Voltage 54C, Voo =4.5V, Ig = -380uA 2.4 \
.TAC, Voo = 4.75V, lo = —360uA
Vourio) Logical “'0” Output Voitage, 54C, Voc=4.5V, Ig = 360uA 0.4 v
" | 74C; Voo =4.75V, Ig =360uA o
Output Drive {(See 54C/74C Family Characteristics Data Sheet) (short circult current)
IsouRcE Output Source Current Vee =5.0V, Ving =0V -175 mA
Ta=25°C, Voyr =0V
Isource Output Source Current Vee =10V, Ving =0V -80 mA
Ta=25C, Voyr =0V
Isink Output Sink Current Vee =58.0V, Vi =5.0V 1.756 mA
TA, = 25'0, Vou'r = Vcc
IsiNk Output Sink Current Vee =10V, VIN(1) =10V 8.0 mA
Ta=25C, Vour =Veg
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G AC Electrical Characteristics 1, -25c, C_ =50pF, unless otherwise rioted.

| symbol Parameter Conditions Min. Typ. | Max. | units
E Cin Input Capacitance Any input 5 pF
~ tod0, toa1 | Propagation Delay Time to a Ve =5.0V 180 300 ns
o Logical “0” or Logical 1" from | Vgc =10V 70 110 ns
n Ciockto Qor Q

§ tpdo Propagation Delay Time to a Vec =5.0V 200 300 ns
= Logical ‘0" from Preset or Clear | Voo =10V 7 o 80 130 | ns
= tpd Propagation Delay Time to a Vec =5.0V ’ ' 200 300 ns
< : Logical “1” from Preset or Clear | Voo =10V 80 130 ns
BNl ts Time Prior ta Clock Pulse that | Voo =5.0V 10 |- 175 ns
9 Data must be Present Vec=10V 45 70 ns
E tn Time after Clock Pulse that J | Voc = 5.0V . ‘ —40 0 | ns
% and K must be Heid Vee =10V ) L ~-20 0 ns
S| tew Minimum Clock Pulse Width Voo =5.0V 120 190 ns
B twe =twH Voo =10V 50 80 ns
5 trw Minimum Preset and Clear Voo =5.0V . : 90 130 ns
= Pulse Width Voo = 10V 40 60 ns
= Trmax Maximum Toggle Frequency Voo =5.0V : 2.5 4.0 MHz
< Voo =10V 7.0 11.0 MHz
~ tn ty Clock Pulse Rise and Fall Time | Vgc=5.0V 15 us
Q Vg =10V 5 us
~

E Note 1: “Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed. Except for
E "Qperating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical
— Characteristics” provides conditions for actual device operation.

2 Note 2: Capacitance is guaranteed by periodic testing.

Q Note 3: Cpp, determines the no load ac power consumption of any CMOS device. For compiete explanation see 54C/74C Family Charac-
E teristics appllcation note — AN-90.

=

=

AC Test Circuit Truth Table

Vez Voo ' W | ter | [Prest [ciemr [ 6, | G

i1t 7K Y 0 o |o | o

;,;"' : meeef j CLEAR g —I h. o]0 Q, 0 LI 1]

k . mpurs § o= cLOCK £ = of1.] o 1 0 0 1

- Tle ! 1 1 *Q, | *8
[ rn%m ] —-‘ i]- 1 1 a. n n

Ve = = t, = but time before clock puise. *No change in output fram

previous state.
TUFI5884-8 the1 = bit time after clock pulse.
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Typical Applications

Ripple Binary Counters

COUNTER - -
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TLIF,5884.3
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Switching Timé Waveforms
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Guarantesd Noise Margin as a
Function of Voo
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