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CD4027BM/CD4027BC Dual J-K Master/Slave

Flip-Flop with Set and Reset

General Description

These dual J-K flip-flops are monolithic complementary
MOS (CMOS) integrated circuits constructad with N- and P-
channel enhancement mode transistors. Each flip-flop has
independent J, K, set, reset, and clock inputs and bufferad
Q and Q outputs, These flip-flops are edge sensitive to the
clock input and change state on the positive-going transition
of the clock pulses. Set or reset is independent of the clock
and is accomplished by a high level on the respective input.
All inputs are protected against damage due to static dis-
charge by diode clamps to Vpp and Vss.

Features

m Wide supply voltage range
B High noise immunity

m Low power TTL

3.0V to 15V

0.45 Vpp (typ.)
Fan out of 2 driving 74L

compatibility or 1 driving 74LS
m Low power 50 nW (typ.)
m Medium speed operation 12 MHz (typ.)

with 10V supply
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Absolute Maximum Ratings iote 1and 2)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Recommended Operating
Conditions wote2)

Office/Distributors for availability and specifications. :JC S"\',F’F;:y V°"\‘;‘9° Voo! 0\?\: “\’/1 5 xDC
DC Supply Voltage (Voo) —0.5Vpoto +18Vpg SE:* tf’ aie(p'g’ e Range (T Voo Voc
_ rating Temparature Range (Ta
Input Voltage (V) 0.5Vto Vpp + 0.5 Vpe CD4027BM —E5°Cto +125°C
Storage Temperature Range (Ts) —85°Cto +150°C CD4027BC —40°Cto +85°C
Power Dissipation (Pp)
Duakin-Line 700 mW
Small Outline 500 mW
Lead Temperature (T|)
(Soldering, 10 seconds) 260°C
DC Electrical Characteristics cpaozrem iNote 2)
Symbol Parameter Conditions —seC +25°C F125C  ynits
Min | Max | Min Typ | Max | Min | Max
oo Quiescent Device Current | Vpp = 5V, Viy = Vpp or Vss 1 1 30 | pA
Vpp = 10V, Viy = Vpp or Vss 2 2 80 | pA
Vpp = 15V, Viy = Vpp or Vgg 4 4 120 | pA
VoL Low Level ol < 1 pA
Qutput Voltage Vpp = 5V 0.05 0 0.05 005 | V
Vop = 10V 0.05 o |005 0.05| V
Vop = 15V 0.05 o | 005 0.05| V
Vou High Level ol < 1 pA
Output Voltage Vpp = 5V 4.95 495 | 5 4.95 v
Vpp = 10V 9.95 9.95 10 9.95 Vv
Vpp = 158V 14,95 14,95 15 14,95 v
Vi Low Level Vpp = 5V, Vg = 0.5V or 4.5V 15 15 15| v
Input Voltage Vpp = 10V, Vg = 1V or 9V 3.0 3.0 30 |V
Vpp = 15V, Vo = 1.5V or 13.5V 4.0 40 40| v
m High Level Vpp = 5V,Vo = 05Vordsv | 45 35 3.5 v
Input Voltage Vpp = 10V, Vg = 1V or 9v 7.0 7.0 7.0 v
Vop = 15V, Vg = 1.5V or 13.5V| 11.0 11.0 10 v
lo.  |LowLevel Output Vpp = 5V, Vg = 04V 0.64 051 | 088 0.38 mA
Current (Note 3) Vop = 10V, Vg = 0.5 16 13 | 225 0.9 mA
Ypp = 15V, Vo = 1.5V 42 34 | 88 24 mA
IoH High Level Output Vpp = 5V, Vg = 4.8V —084 —051| —0.88 038 mA
Current (Note 3) Vop = 10V, Vg = 8.5V 18 —15 | —2.25 —0.9 mA
Yop = 15V, Vo = 13.5V -42 -34 | —-88 —-24 mA
[ Input Current Vpp = 15V, Viy = OV -0 —-10-5| —0.1 —-1.0| pA
Vpp = 15V, Viy = 15V 0.1 10-5 | 0.4 10 | uA

Note 1: “Absoluta Maximurn Ratings” ara thosa valuas bayond which tha safaty of tha devica cannot ba guarantaad. Thay ara not maant to imply that the davicas
should ba oparatad at thasa limits. The tabla of “Racommandad Oparating Conditions” and “Elactrical Charactaristics” providas conditions for actual davica

operation.
Note 2: Vgg = OV unless ptharwisa spacifisd.
Note 3: loy and I ars tested one output at a tims.




DC Electrical Characteristics coaoz7ec Note 2)

Symbol Parameter Conditions —40c +26°C *85°C | nite
Min | Max | Min Typ | Max | Min | Max
Iop Quiescent Device Current | Vpp = &V, Viy = Vpp or Vss 4 4 30 | MA
Vpp = 10V, Viy = Vpp or Vgs 8 8 60 | uA
Vpp = 158V, Viy = Vpp or Vss 16 16 120 | pA
VoL Low Level gl < 1 pA
Qutput Voltage Vpp = &V 0.05 0 0.05 005 V
Vpp = 10V 0.05 0 0.05 0.05| V
Vpp = 15V 0.05 0 0.05 0.05| V
Vou High Level llo] < 1 pA
Qutput Voltage Vpp = &V 4.95 4.95 5 4.95 A
Vpp = 10V 9.95 9.95 10 9.95 v
Vop = 15V 14.95 1495 | 15 14,95 \
ViL Low Level Vpp = 5V, Vg = 0.5V or 4.5V 1.5 1.5 15| V
Input Voltage Vpp = 10V, Vg = 1V or 9V 3.0 3.0 30 |V
Vpp = 15V, Vo = 1.5V or 13.5V 4.0 4.0 40 | V
Vi High Level Vpp = 5V, Vg = 0.5V or 4.5V 35 35 3.5 N
Input Voltage Vpp = 10V, Vg = 1V or 9V 7.0 7.0 7.0 v
Vpp = 15V, Vo = 1.5V or 13.5V| 11.0 11.0 1.0 v
log Low Level Output Vpp = 5V, Vg = 0.4V 0.52 044 | 088 0.38 mA
Current (Note 3) Vpp = 10V, Vg = 0.5V 1.3 11 | 225 0.9 mA
Vop = 15V, Vg = 1.5V 36 30 | 88 24 mA
lon High Level Output Vpp = 5V, Vg = 4.6V -0.52 —044| —-0.88 —-0.36 mA
Current (Note 3) Vop = 10V, Vg = 9.5V -1.3 —1.1 | —2.25 -0.9 mA
Vpp = 15V, Vg = 13,5V -36 -3.0| —-88 —24 mA
Iy Input Current Vpp = 15V, Viy = oV -0.3 -10-%| -0.3 —10| pA
Vpp = 15V, Viy = 15V 0.3 10-5 | 03 1.0 | uA

Naote 1: “Abscluta Maximum Ratings" are thosa valuas bayond which tha safaty of tha devica cannot ba guarantaad. Thay are not maant to imply that the davicas
should ba oparatad at thasa limits. Tha tabla of “Racommandsd Oparating Conditions” and “Elactrical Charactaristics’ providas conditions for actual davics
operation.

Nate 2: Vgg = OV unless gtherwise spacified.
Note 3: [py and Iy are tested one cutput at a time.




AC Electrical Characteristics* Ta = 25°C, G = 50 pF, koL = tic, = 20 ns, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
tpHL O tpLH Propagation Delay Time Vopp =5V 200 400 ns
from Clock to Q or Q@ Vpp = 10V 80 180 ns
Vpp = 15V 65 130 ns
tpHL Or tpLH Propagation Delay Time Vpp =&V 170 340 ns
from Setto Q or Resetto Q Vpp = 10V 70 140 ns
Vpp = 15V 55 110 ns
tpaL ortpLn Propagation Delay Time Vpp = 5V 110 220 ns
from Setto Qor Vpp = 10V 50 100 ns
Reset to Q Vpp = 15V 40 80 ns
is Minimum Data Setup Time Vpp = 5V 135 270 ns
Vpp = 10V 55 110 ns
VDD =15V 45 90 ns
trHL ortTLH Transition Time Vop =5V 100 200 ns
Vpp = 10V 50 100 ns
Vpp = 15V 40 80 ns
foL Maximum Clock Frequency Vpp = 5V 25 5 MHz
(Toggle Modle) Vpp = 10V 8.2 12.5 MHz
Vpp = 15V 78 15.5 MHz
oL or ticL Maximum Clock Rise Vpp = 5V 15 us
and Fall Time Vpp = 10V 10 us
Vpp = 15V 5 Mus
tw Minimum Clock Pulse Vop =5V 100 200 ns
Width (twh = twe) Vpp = 10V 40 80 ns
Vpp = 15V 32 65 ns
twH Minimum Set and Vpp = 5V 80 160 ns
Reset Pulse Wicth Vpp = 10V 30 &0 ns
Vpp = 15V 25 50 ns
Cin Average Input Capacitance Any Input 5 7.5 pF
Cpp Power Dissipation Capacity Per Flip-Flop 35 bF
{Note 4)

*AC Parameters are guarantesd by DC corralated testing.

Note 1: “Abscluta Maximum Ratings" ara thosa valuas bayend which the safety of tha davica cannot e guarantead. Thay are not maant to imply that the
davicas should ba oparatad at thass limits. Tha tabla of “Racommandsd Cparating Conditions” and “Elactrical Charactaristics” providas conditions for actual

davics oparation.

Note 2: Vgg = OV unlass otherwise spacifiad.

Note 3: [oy and | are tested one culput at a time.

Note 4: Cpp detarmines the no load AC power consumpticn of any CMCS device. For complate sxplanation, see 54C/74C Family Charactaristics application

nota, AN-90.




Typical Applications

Ripple Binary Counters

COUNTER &
ENABLE
-0 J o J a J
0 ¢k K 3 [k K T ok K
CLOCK
TL/F/5958-3
Shift Registers
it J 0 3 u J o—
K cik @ K clKk 0 K CLK U=
e - TL/F/5358-4
Truth Table
*ty 1 INpUts o, Quiputs
CLa J K S R Q a a
e | X Q o Q I Q
e X Q Q a] I I a]
e &) X Q &) Q 0 |
e X | o] o] | o [
™~ X X o o] X (No Change)
X X X [ o X 1 o
X X X o [ X o] [
X X X | | X | |
Whara: | = High Laval
O = Low Laval
4 = Leval Changa
X = Don't Cara
* = t,—4 rafers to the time interval prior to the positive cleck pulse transition
m =1

w rafers to the time intarvals after the positive clock pulse transition




CD4027BM/CD4027BC Dual J-K Master/Slave Flip-Flop with Set and Reset

Physical Dimensions inches (milimeters)
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Ceramic Dual-n-Line Package (J)
Order Number CD4027BM.J or CD40278BCJ
NS Package Number J16A
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Molded Dual-In-Line Package (N)
Order Number CD4027BMN or CD4027BCN
NS Package Number N16E

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

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.

ﬂ National Semiconductor
1111 West Bardin Road

Adington, TX 76017

Tsk 1(800) 272-3858

Fax 1(80C) 737-7018

National Semiconductor
Ewrope
Fax: (+42) C-180-530 85 86
Email: cnjwge@1{sym2.nsc.com
Dsutsch Tsl: (+48) 0-180-530 85 85
English Tel: (+49) 0-180.632 78 32
Frangais Tel: (+48) -180-532 93 58
ltaliang  Tel (+49) 0-180-534 16 80

Nationa Semiconductor
Hong Koing Lid.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsu, Kowloon

Hong Kong

Tal (852) 2737-1600

Fax: (852) 2736-3960

National Semiconductor
Japan Ltd.

Tel: §1-043-239-2308
Fax 81-043-203-2408

National doss nol assums any responsibdity oruss of any trowiicy deseribed, no cireull patent licsnsss ars implisd and National regenss the right a1 any ims withoul noics 10 changs said sty and specilications




