SNb4276, SN74276
QUADRUPLE J-K FLIP-FLOPS

QCYOBER 1976 — REVISED MARCH 1988
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SN54276 . . . J PACKAGE
SN74276 . . . N PACKAGE

e Four J-K Flip-Flops in a Single Package . . . (TOP VIEW)
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flip-flops, These circuits can be used to emulate logic symbol*
D- or T-type flip-flops by hard-wiring the inputs, or .
to implement asychronous sequential functions.
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B 4% 5 # #F 886-3-5753170 QUADRUPLE J-K FLIP-FLOPS
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schematics of inputs and outputs Http://www. 100y. com. tw

JUE 45 HL (5 4) 86-755-83298787

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Vee - - vee
D 65 2
ed NOM

INPUT —_—
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CLR, J,K: Rgq =4 ki2 NOM
CLK: Req = 10,2 k2 NOM

PRE: Rpq = 11.6 K2 NOM

absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)

NOTE 1.

Supply voltage, Ve {see Note 1)

............................................................... 7V
T Y3 & Y 1 55V
Operating free-air temperature range: SNB4276 . . .. ... . . . i i e -~ 55°Cto 125°C

SNZ Q278 o e Cto70°C
StOrage teMpPeratiure FANGE . - . o vt e e e e e et e e e — 66°Cto 150°C

Voitage valuas are¢ with respact to network ground terminal.
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SN54276, SN74276 W
QUADRUPLE JK FLIP-FLOPS
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recommended operating conditions
SN54276 SN74276 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 4,79 5 5.25 v
High-level output current, toH —800 —B00 HA
Low-level output current, 1g(_ 16 16 mA
Clock frequency 4 35 0 35 MHz
Clock high 135 13.5
Pulse width, ty Clack low 15 15 " ns
Preset or clear low 12 12
. J, K inputs 31 34
Setup time, Ty Clear and preset inactive state 100 104 "¢
Input hold time, ( 104 104 ns
Operating tree-air temperature, Ta —55 125 Q 70 c

| The arrow indicates that tha falling edge of the ciock pulse is used for referance.

alectrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS! MIN TYPE MAX UNIT
ViH High-level input voltage 2 A
Ve Low-leve! input voltage 0.8 \'4
ViK Input clamp voltage Ve = MIN, Iy = —=12mA -1.5 v
VOH High-teve! cutput voltage Vee = MIN. ViH=2 VY, 24 3.4 v
VL =08V, loH = —B00 uA
VoL Low-level output voltage Vee = MIN ViH=2 V. 0.2 0.4 v
ViL=08V, igL = 16 mA

1y Input current at maximum input voltage Ve = MAX, V=58V 1 mA
WK High-levet input current Veeo = MAX, V=24V 40 LA
LT Low-level input current Voo = MAX, V=04V -16 mA
105 Short-circuit autput current 3 Vee = MAX —30 -85 mA
lce Supply current Vee = MAX 60 81 mA

TFor conditians shown as MIN or MAX, use the appropriate value specified under recommended oparating canditions.

Al typical values sre at Ve = BV, Ty = 25°C.

§Not more than one output should be shorted &t a time.

switching characteristics, VgCc = 5 V. TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

fmax Maximum clock frequency 35 50 MHz
tpLH  Propagation delay time, low-to-high-level output from preset Cy = 15 pF, 15 25 ns
tpHy  Propagation delay time, high-to-low-level output from clear R = 400 1, 18 30 ns
tpLy Propagation delay time, low-to-high level ocutput from clock See MNote 2 17 30 ns
tpyL Propagation delay time, high-to-low lkvel output from clock 20 30 ns

NOTE 2: Load circuits and voltage waveforms are shown in Sectian 1.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily petformed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications”).

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

B 4% H M # 886-3-5753170
U 4% WL - ( Ef8) 86-21-54151736
JUE 457y L (54 86-755-83298787
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS B 4% 5 # #} 886-3-5753170

www.ti.com 7 - 2-Apr-2007
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PACKAGING INFORMATION Http://www. 100y. com. tw
Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74276DW OBSOLETE SOIC DW 20 TBD Call TI Call TI
SN74276DWR OBSOLETE SOIC DW 20 TBD Call Tl Call Tl
SN74276DWR OBSOLETE SOIC DW 20 TBD Call Tl Call Tl
SN74276N OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74276N OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74276N3 OBSOLETE PDIP N 20 TBD Call TI Call TI
SN74276N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current ROHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 1
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MECHANICAL DATA

N (R—PDIP—T**)

16 PINS SHOWN

PLASTIC DUAL—-IN-LINE PACKAGE

)} il

t 0.125 (3,18) MIN

Seating Plane

PINS **
< A
o 14 16 18 20
N ’ 0.775 | 0.775 | 0.920 | 1.060
A AR A W e W e Wi WAt A MAX (19.69) | (1969) | (23.57) | (26.92)
0.260 (6,60) A MIN 0.745 0.745 0.850 0.940
) 0.240 (6,10) (18,92) | (18,92) | (21,59) | (23,88)
A MS—001
[P e s s sy s g g VARIATION AA BB AC AD
w J L 8
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0.045 (1,14) A\
0.045 (1,14) 0.325 (8,26)
—»| S AL 0.525 (8,26)
r 0.030 (0,76) ZiN 0.020 (0,51) MIN 0.300 (7,62) |[€
I | \ 5 [_\ 0.015 (0,38)
\- —T 0.200 (5,08) MAX S

J 0.430 (10,92) MAX L

? Gauge Plane

0.010 (0,25) NOM

0.021 (0,53) ~ - —
5,015 (0.38) . . W 4 /1 # H 886-3-5753170
[4]0.010 (0,25) @] / \ JPERs J) WL T (i) 86-21-54151736
\ ] _ JHEA% ) ML T (5 4I) 86-755-83298787
\“ ) 24 121(;]/;5‘3” PJZmSQ‘ryoptiom N Http://www. 100y. com. tw
4040049/E 12/2002
NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

DW (R—PDS0-G20) PLASTIC SMALL—-OUTLINE PACKAGE
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A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do nat include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS—013 variation AC.

NOTES:
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