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Dual J-K Flip-Flops with Preset and Clear

General Description

The 'WVHC112 is an advanced high speed CMOS device fab-
ricated with silicon gate CMOS technology. It achieves the
high-speed operation similar to equivalent Bipolar Schottky
TTL while maintaining the CMOS low power dissipation,
The VHC112 contains twe independent, high-speed JK flip-
flops with Direct Set and Clear inputs. Synchronous siate
changes are initiated by the falling edge of the clock. Trig-
gering occurs at a voltage level of the clock and is not di-
ractly related to transition time. The J and K inputs can
change when the clock is in either state without affecting
the flip-flop, provided that they are in the desirad state dur-
ing the recommended setup and hold times relative to the
falling edge of the clock, The LOW signal on PR or CLR
prevents clocking and forces Q and Q HIGH, respectively.
Simultaneous LOW signals on PR and CLR force both Q
and Q HIGH.

An input protection circuit ensures that 0V to 7V can be
applied to the input pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V systems
and two supply systems such as battery backup. This circuit
prevents device destruction due to mismatched supply and
input voltages.

Features

High noise immunity

Power down protection

Low power dissipation

Low noise

Balanced propagation delays

Pin and function compatible with 74HC112

Commercial t:.ucr::ge: Package Description
74VHGC112M Mi18A 16-Lead Molded JEDEC SOIC
74VHGC1128) M18D 16-Lead Molded EIAJ SOIC
T4VHGC112MTC | MTG16 | 18-Lead Molded JEDEC Type 1 TSSOP
74VHC112N N16E 16-Lead Molded DIP

Note: Surface mount packagas ara also available on Tape and Reasal. Spacifiy by appending the suffix lattar “X" to the ordaring code.

Connection Diagram

Pin Assignment for DIP, SOIC and TSSOP
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Pin Names Description
Ji: 2, Ky, Kz | Data Inputs
CLK4, CLK2 Clock Pulse Inputs (Active Falling edge)
CLR¢, CLRz Direct Clear Inputs (Active Low)
PRy, PRz Direct Preset Inputs (Active Low)
Qy, Qp, @y, Oy
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Truth Table

Inputs Qutputs

PR CLR CP J K| Q [+
L H X X X H L

H L X X X L H
L L X X X H H

H H ~ b h | Qo Qo
H H ™~ | h L H
H H ™~ h 1 H L
H H ™~ I I Qy

CLR

Logic Diagram (©ne Half Shown)

H (h) = HIGH Voltage Level

L () = LOW Voltags Level

X = Immaterial

™ = HIGH-to-LOW Clock Transition

Qo Qo = Befora HIGH-1c-LOW Transition of Clock

Lower case lettars indicate the state of the referencad input or output one
getup time prior to the HIGH-to-LOW clock transition.
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Absolute Maximum Ratings mote 1)

Supply Voltage (Vi) —0.5Vio +7.0V
DC Input Voltage (Vi) —0.5Vto +7.0V
DC Output Voltage (VouT) —-{0.5Vio Ve + 0.5V
Input Diode Current (k) —20 mA
Output Diode Current (o) 20 mA
DC Output Current (louT) +25 mA
DC Veo/GND Current (los) +50 mA

Storage Temperature (Tgtg) —85°Cto +150°C

Lead Temperature (T)

(Soldering, 10 seconds) 260°C

Note 1: Absolufe Maximum Rafings are values beyond
which the device may be damaged or have ifs useful life
impaired. The databook specifications should be mel, with-
out exception, fo ensure that the sysfert design is reliable
over ifs power supply, femperature, and output/inpuf Joad-
ing variables. Nalional does not recommend opsrafion out-
side databook specifications.,

Recommended Operating

Conditions

Supply Voltage (Veg) 20Vto +5.5V
Input Voltage (Viy) OVio +55V
Qutput Voltage (VouT) WioVee

Operating Temperature (Topr) —40°Cto +85°C

Input Rise and Fall Time (t,, 4)

Voo = 3.3V 0.3V 0 ~ 100 ns/V
Vog = 5.0V 0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC
Vee - Ta = —40°C ] -
Symbol Parameter ) Ty = 25°C to +85°C Units Conditions
Min Typ Max Min Max
ViH High Level Input 2.0 1.50 1.50 v
Voltage 3.0-55 | 0.7Vee 0.7 Voo
ViL Low Level Input 2.0 0.50 0.50 v
Voltage 3,0-55 0.3V 0.3Veo
VoH High Level Output 2.0 1.8 20 1.9 ViN=VIiH | lop = —50 pA
Voltage 3.0 29 3.0 2.8 v orv
4.5 4.4 4.5 4.4
3.0 258 2.48 v lop = —4 mA
4.5 3.94 3.80 lon = —8 mA
VoL Low Level Ouiput 2.0 0.0 01 0.1 VinN=VIH | loL = 50 pA
Voltage 3.0 0.0 0.1 0.1 \ orviL
45 0.0 0.1 0.1
3.0 0.36 0.44 v oL = 4mA
45 .36 0.44 loL = 8mA
Iy Input Leakage 0-5.5 =041 +1.0 nA | Viy = 5.5V or GND
Current
Icc Quiescent Supply Vin = Vigg or GND
Current 55 20 20.0 pA
3 hittp: / /v, national, com




AC Electrical Characteristics for VHC:

74VHC 74VHC
Symbol Parameter \;3‘): Ta = 25°C T?()i;;ic Units Conditions
Min Typ Max Min Max
fmax Maximum Clock 33£03| 110 150 100 CL=15pF
Frequency 90 120 80 MHz G = 50 pF
5005 150 200 135 CL=15pF
MHz —
120 185 110 CL = 50pF
tpLH, Propagation Delay 33103 85 1.0 1.0 134 CL=15pF
teHL Time (CP 10 Gy or Qn) 100 150 1.0 16.5 o CL = 50pF
50405 51 7.3 1.0 8.8 CL=15pF
6.4 10.5 1.0 12.0 o CL = 50 pF
tpLH: Propagation Delay Time | 3.3 £ 0.3 8.7 10.2 1.0 1.7 CL=15pF
i | (PRorGLR 1o Qno0rQp) 97 135 1.0 15.0 B o = s0pF
50 %05 4.6 6.7 1.0 8.0 ns CL=15pF
6.4 9.5 1.0 11.0 CL = 50pF
Cin Input Capacitance 4 10 10 pF Voo = Open
Cpp Powar.Dissipation 18 oF (Note 1)
Capacitance

Nate 1: Cpp is dafinad as tha valus of the intarnal aquivalent capacitance which is calculatad from the oparating currant consumption without load. Average
oparating currant can be obtained from the aquation: ige (opr.) = Cpp * Voo * fin + loc/4 (per F/F), and tha total Cpp when n pes of tha Flip Flop operata can ba
calculatad by tha following aquation: Cpp (total) = 30 + 14 e n
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AC Operating Requirements for VHC;

74VHC 74VHC
* —_ O
Symbol Parameter Y‘f;c Ta = 25°C T‘:o_+ B;Dcc Units | Conditions
Typ Guaranteed Minimum
tw Minimum Pulse Width 3.3 5.0 5.0 ns
(CPor CLR or PR) 5.0 50 50
tg Minimum Setup Time 3.3 5.0 50 s
(In or K to CPp) 5.0 4.0 4.0
tH Minimum Hold Time 3.3 1.0 1.0 s
(M orKp to CPp) 5.0 1.0 1.0
trec Minimum Recovery Time 3.3 6.0 8.0 s
(CLR or PR to CP) 5.0 5.0 5.0

Voo is 33 £0.3V or 5.0 £0.5V

Ordering Information

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

/4VHC 712 M

X
Temperalure Range Family 4_,_ T— Special Variations

74YHC = Commercial "X" = Tape and Reel
“ " = Rail /Tube

Device Type
Package Code

M = Small Outline JEDEC S0IC
SJ = Small Quiline EIAJ SOIC
MTC = Thin Shrink Small Outline
JEDEC TSSOP Type 1

N = Molded Plastic DIP

TL/FA12123-5
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Physical Dimensions inches (milimeters) unless otherwise noted
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Physical Dimensions inches (milimetars) unless otherwise noted (Continued)

DIMENSIONS METRIC ONLY l
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74VHC112 Dual J-K Flip-Flops with Preset and Clear

Physical Dimensions inches (milimeters) unless atherwise noted {Continued)
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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 2. A critical compornent is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when propery used in accordance

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.

he reasonably expected to result in a significant injury

to the user.
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upport
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English Tsl +49 (0) 180-632 78 32
Frangais Tal +49 (0) 180-532 83 58

Itaiano  Tsl: +43 (0) 180-534 16 80

Tsk 1(800) 272-3858
Fax 1(80C) 737-7018 Hong Kong
Tak (852) 2737-1600
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