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To learn more about ON Semiconductor, please visit our website at
WWW.0onsemi.com

Please note: As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management systems do not have the ability to manage part nomenclature that utilizes an underscore
(1), the underscore () in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_guestions@onsemi.com.

to mak chngs witbut furtbr notice to anyproducts bBrein. ON Semiconductor maks no warrantyrepresentation or garantee regrdingh suitabilityof its products for anypartic|
Semiconductor data skets andbr specications can and do varyin different applications and actual performance mayaryover time. A operatingparameters, includingTpica
techical eperts. ON Semiconductor does not conveyanylicense under its patent rigs nor tk rigs of othrs. ON Semiconductor products are not desiged, intended, or autbrie

or unautbried application, Ber shll indemnifyand bld ON Semiconductor and its ofcers, emploges, subsidiaries, afliates, and distributors hrmless aginst all claims, costs
of, directlyor indirectlyanyclaim of personal inuryor deattassociated witlsuchunintended or unautbried use, even if suctclaim allegs tat ON Semiconductor was netignt regi

lar purpos

s"must be \
for use as:

{ass 3nedical devices or medical devices witha same or similar classication in a foreig prisdiction or anydevices intended for implantation in te bman bodySbuld Bgr purdhse or use

damags, ar
dingk desig

is an Bal Opportunitfrmative Ation Enplogr. Tks literature is subgct to all applicable copyiplaws and is not for resale in anymanner.



http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

e ——
FAIRCHILD

l

74LCX112

June 1998
Revised February 2001

Low Voltage Dual J-K Negative Edge-Triggered Flip-Flop

with 5V Tolerant Inputs

General Description

The LCX112 is a dual J-K flip-flop. Each flip-flop has inde-
pendent J, K, PRESET, CLEAR, and CLOCK inputs with Q,
Q outputs. These devices are edge sensitive and change
state on the negative going transition of the clock pulse.
Clear and preset are independent of the clock and accom-
plished by a low logic level on the corresponding input.
LCX devices are designed for low voltage (3.3V or 2.5)
operation with the added capability of interfacing to a 5V
signal environment.

The 74LCX112 is fabricated with advanced CMOS technol-
ogy to achieve high speed operation while maintaining
CMOS low power dissipation.

Features

5V tolerant inputs

2.3V-3.6V V¢ specifications provided

7.5 ns tpp max (Ve = 3.3V), 10 pA I max
Power down high impedance inputs and outputs
+24 mA output drive (V¢ = 3.0V)

Implements patented noise/EMI reduction circuitry

Order Number | Package Number Package Description
74LCX112M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
74LCX112SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
74LCX112MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
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Pin Descriptions
Pin Names Description
J1, J2, Ky, Ky Data Inputs
CP,, CP, Clock Pulse Inputs (Active Falling Edge)
Co1 Cp2 Direct Clear Inputs (Active LOW)
Sp1. Sp2 Direct Set Inputs (Active LOW)
Q1,Q2 01, Q; Outputs
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74LCX112

Truth Table
(Each half)
Inputs Outputs
Sp Ch cP J K Q Q
L H X X X H L
H L X X X L H
L X X H H
H H ~ h h Qo Qo
H H ~ I h L H
H H ~ h I H L
H H ~ I I Qo Qo
H H H X X Qo Qo

H(h) = HIGH Voltage Level

L(I) = LOW Voltage Level

X = Immaterial

~ = HIGH-to-LOW Clock Transition

Qo(ﬁo) = Before HIGH-to-LOW Transition of Clock

Lower case letters indicate the state of the referenced input or output one setup time prior to the HIGH-to-LOW clock transition.

Logic Diagram
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Absolute Maximum Ratingsote 1)

Symbol Parameter Value Conditions Units

Recommended Operating Conditions (Note 3)

Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated
at these limits. The parametric values defined in the Electrical Characteristics tables are not guaranteed at the Absolute Maximum Ratings. The “Recom-
mended Operating Conditions” table will define the conditions for actual device operation.

Note 2: I Absolute Maximum rating must be observed.

Note 3: Unused Inputs must be held HIGH or LOW. They may not float.

DC Electrical Characteristics

3 www.fairchildsemi.com
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74LCX112

AC Electrical Characteristics

Symbol Parameters
fmax Maximum Clock Frequency
tpHL Propagation Delay
tpLH CP, 10 Qqor Qy
tpHL Propagation Delay
tpLH Cpn OF Spn o Q, 0r Qp
tg Setup Time
ty Hold Time
tw Pulse Width CP
tw Pulse Width (Cp, Sp)

Capacitance

Ve =3.3V 0.3V

C,_=50 pF
Min Max
150
15 75
15 75
15 7.0
15 7.0
25
15
3.3
3.3

Dynamic Switching Characteristics

Ta =40°C to 85°C, R =500Q

Ve =27V
C_=50pF
Min Max

150
15 8.0
15 8.0
15 8.0
17 8.0
25
15
3.3
3.3

Vee = 2.5V £ 0.2V

C,_=30 pF
Min Max
150

15 9.0
15 9.0
15 8.4
15 8.4
4.0

2.0

4.0

4.0

Units

MHz

ns

ns

ns

ns

ns

ns

Note 4: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (togp), of LOW-t0-HIGH (tgg| ).
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AC Loading and Waveforms ceneric for LCX Family

FIGURE 1. AC Test Circuit
(C. includes probe and jig capacitance)

3-STATE Output Low Enable and

Waveform for Inverting and Non-Inverting Functions A ) .
Disable Times for Logic

Propagation Delay, Pulse Width and t,.. Waveforms Setup Time, Hold TIme and Recovery TIime for Logic

3-STATE Output High Enable and
Disable TImes for Logic trise

5 www.fairchildsemi.com

CTTIXOL



74LCX112

Schematic Diagram Generic for LCX Family
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PhySiCﬁ' Dimensions inches (millimeters) unless otherwise noted

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
Package Number M16A

www.fairchildsemi.com
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Package Number MTC16

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and

Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'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 FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:
1. Life support devices or systems are devices or systems

www.fairchildsemi.com
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ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

N. American Technical Support: 800-282-9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81-3-5817-1050
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