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CD4027A Types

CMOS Dual J-K Master-Slave Flip-Flop

The RCA-CD4027A is a single monolithic
chip integrated circuit containing two iden-
tical complementary-symmetry J-K master-
slave flip-flops. Each flip-flop has provisions
for individual J, K, Set, Reset, and Clock in-
put signals. Buffered Q and a signals are
provided as outputs. This input-output ar-
rangement provides for compatible opera-
tion with the RCA-CD4013A dual D-type
flip-flop.

The CD4027A is useful in performing con-
trol, register, and toggle functions. Logic
levels present at the J and K inputs along
with internal self-steering control the state
of each flip-flop; changes in the flip-flop
state are synchronous with the positive-going
transition of the clock pulse. Set and reset
functions are independent of the clock and
are initiated when a high level signal is pres-
ent at either the Set or Reset input.

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tslg) .....

OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPES D, F. K, H
PACKAGE TYPE E

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal): . . . . ..

POWER D#SSIPATION PER PACKAGE (Pp):
FOR Ty = -40 to +60°C (PACKAGE TYPE E}
FOR Tp = +60 to +85°C (PACKAGE TYPE E)

ForTy =-65t0 +100°C (PACKAGE TYPES D, F, K) . ..

For Ty = +100 t0 +125°C (PACKAGE TYPES D, F, K) ..
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FORTp =FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) . . .. ..
INPUT VOLTAGE RANGE, ALLINPUTS . . . . . .
LEAD TEMPERATURE (DURING SOLDERING):

........................ -40 t0 +85°C

-65 to +150°C

-55 to +125°C

500 mwW

.............................. 500 mW
Derate Linearly at 12 mW/°C to 200 mwW

100 mW

At distance 1/16 £ 1/32 inch (1.59 + 0.79 mm) from case for 10smax. . ......... ... +265°C
RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges.
LIMITS
CHARACTERISTIC Vop D,F,K,H E UNITS
W) PACKAGES PACKAGE
MIN. | MAX.| MIN. { MAX.
Supply-Voltage Range (For Ty = Full 3 12 3 12 v
Package-Temperature Range)
) 5 150 - 200 -
Data Setup Time, tg 10 50 _ 75 _ ns
- 5 330 - 500 -
Clock Pulse Width, tw 10 110 _ 165 _ ns
Clock Input Frequency {Toggle 5 1.5 1
M
Mode) o 10 de | 45 de 3 Hz
. . » 5 - 15 - 15
Clock Rise or Fall Tlme,t'CL, thL 10 _ 5 _ 5 s
) 5 200 - 300 -
Set or Reset Pulse Width, tyy 10 80 _ 120 _ ns

*)f more than one unit is cascaded in a parallel clocked operation, trCL should be made less than or equal to
the sum of the fixed propagation delay time at 15 pF and the transition time of the output driving stage

for the estimated capacitive load.
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Thesetypes are supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat packages
{K suffix}, and in chip form (H suffix).

Features:

® Set-Reset capability

& Static flip-flop operation—retains state
indefinitely with clock level either
“high" or “low”

® Medium-speed operation—10 MHz (typ.)
clock toggle rate at 10V

® Quiescent current specified to 15V

® Maximum input leakage of 1 uA at 15V
{full package-temperature range)

® 1-V noise margin {full package-tempera-
ture range)

Applications
= Registers, counters, control circuits
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Fig. 1 — Typical n-channel drein characteristics.
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STATIC ELECTRICAL CHARACTERISTICS s
LIMITS AT INDICATED TEMPERATURES (°C) T
CONDITIONS 5 ¢ 'k, H PACKAGES E PACKAGE oy
CHARACTERISTICS UNITS -3
VinlV +25 +25 S
O |VIN|'DD| _gg +125 | -40 +85 -3 E
W) vy | (v} TYP. | LIMIT TYP. [LIMIT E
u Vi P T T =
Current, 1, Max. 10 2 |0.005 2 120 20| 0.0 20| 280 | uA mmmmmm””HH <
15 | 25 | os| 26[1000| 250] 25| 250|250 AMBIENT TEMPERATORE Lo - ag LT HLELEECEE
. TYPICAL TEMPERATURE COEFFICIENT FOR Ip*-0.3 % /*¢ [11]
Output Voltage: - 05 5 0 Typ.: 0.05 Max L)
Low Level, s2cs- 17801
VOL _ 0.10 10 0 Typ.; 0.05 Max . 3 .
Fig. 3 — 7;)1/prcal p-channel drain
High Level - |los]| s § Typ.; 4.95 Min. v characteristics.
VoH - [oad 10 10 Typ.: 9.95 Min.
Noise Immunity: - .
2.25 Typ.; 1.5Min.
Inputs Low, 42 |- 5 25 Tvp- 1.5 Min
VNL 9| - 10 4.5 Typ.; 3Min. AMBIENT TEMPERATURE (T,) » 25°C :E_:
TYPICAL TEMPERATURE COEFFICIENT FOR 1p°-0.3% 7°Cr 11
" = E-T0- gs) - 13 H
Vi 1]-Jwo 4.5 Typ.; 3 Min. 2 PR
- - T
Noise Margin: a5 5 1 Min g FEnAwic ACKAGES —on’
Inputs Low, il - pLasTic P
A\ ’ 9 |- 10 1 Min. ER? Ui
NML 3
inputs High, 05 | - 5 1 Min. v 3 e
v - v
NMH 14 - 10 1 Min. 23 ]+
Qutput Drive R S ﬂ”
Current: o 23 T Y STY
N Channel 05| - | s | oeg1 06 | 035035 | 1 03|02 PRMNTTOTSOE VTS 005 rcsaress
{Sink}, 0.5 -] 10 1.2 2.5 1 0.75 | 0.72 25 0.6 | 0.5 Fig. 4 — Minimum n-channel drain
IpN Min. mA characteristics.
P-Channel a5 |- | 5 |-031| -05|-0.25-0.178 -0.17| 0.5 | —0.14] —0.12]
{Source}:
=5 -128% -0 - 0
1P Min. 95 - |10 [-08]-13]-065-0.45]-0.4 [ -1.3] -0.33 -0.27 cemame eacxaces —  HEFHE
PLASTIC H
input Leakage L 338598 ssanssads) T
Current, Any Tt T H_ .. 5
Input -5 HHHHT P2 £ H
IIL' IIH l 15 +107Y Typ., 1 Max. HA s Eagisayes 5285k x
s i
R +
[“AmeiENT rmﬁ:ﬁg}#’ H “
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MASTER I ESESianctausensasns - ais T8
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° ORAIN - TO - SOURCE VOLTS (Vns' 20317858
Fig. 5 — Minimum p-channel drain
characteristics.
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Fig. 2 —Logic diagram & truth table for CD4027A Fig. 6 — Typical propagation delay
fone of two identical J-K flip flops). time vs. Cy.
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CD4027A Types

DYNAMIC ELECTRICAL CHARACTERISTICS
atTy= 25°C, Input t,, ty=20ns,C; = 15pF, Ry =200 kQ

LIMITS
CHARACTERISTIC Voo D,F,K,H E UNITS
) PACKAGES PACKAGE
v
MIN. | TYP. [MAX.[MIN.| TYP. | MAX.
Propagation Delay
Tirrle: Cilock to Q _ 200 | 400 - 150 | 400
or @ Outputs 10 100 | 200 5| 50|
PPHL, tPLH - -
Set to Q or Reset to Q, 5 - 1751 226 | - 175 { 350
LK 10 - 75| 10| - 75| 10| ™
Set to O or Reset to Q, 5 - 175 | 226 | ~ 176 | 350
tpHL 10 - 75| 10| - 75| 10| ™
Transition Time 5 - 75) 126 - 75| 250
tTHL, TTLH 10 - so| 70| - so| 1a0] ™
Maximum Clock Input 5 1.5 3| - 1 3 -
Frequency {Toggle 10 4.5 - 3 8 - MH:
Mode)fc,
Minimum Clock Pulse S - 165 | 330 - 165 500
Width tyy 10 - 65| 110 - 65| 165 | "
Minimum Set or 5 - 126 | 200} - 125 | 300
Reset Pulse Width, 10 _ 50 sof - 50 120 ns
tw
Minimum Data Setup 5 - 70} 150 | - 70{ 200
Time, tg 10 - 25| s0| - 25 1| ™
Clock Rise or Falt 5 - - 15 - - 15
Time, t,e- Yol 10 - - s{ - | - 5|
Average input Any
Capacitance, C; Input - 51 — - 5| - pF
Yoo
INPUTS QUTPUTS
Voo~ e .
V:L ?‘
NOTE
TEST ANY ONE INPUT,  ¥sS5
WITH OTHER INPUTS AT 20 27600
VoD OR Vs,
Voo
Fig. 10 — Noise immunity test circuit. Voo wurs
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Fig. 11 — Input lsakage current test circuit.

Fig. 12 — Quiescent device current test circuit.
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Fig.8 — Typical maximum clock input frequency
vs. supply voltage.
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Fig.9 — Typical dissipation characteristics.
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Fig. 13—Dynamic power dissipation test
circuit.
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