
CD4027A Typ s 

COS/MOS 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 0 and Q 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 CD4027 A 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 (TUg) __________ . _ .. ___ .... _ ....• _ -65 to +16o"C 

OPERATING-TEMPERATURE RANGE (T A): 

PACKAGE TYPES D. F. H' . __ . • . . • . . . . • . . . . . . . . . . . . . . . . • . . . .. -55 to +126°C 

PACKAGE TYPE E -40 to +85·C 

DC SUPPLY-VOLTAGE RANGE. (VDD) 

(Voltages referenced to Vss Terminall: •..................•...•.... _ • -0.5 to +16 V 

POWER DISSIPATION PER PACKAGE (PO): 

FOR T A - -40 to +60·C (PACKAGE TYPE E) .. . • . . . . . . . • . • • . . . . . . . . . 600 mW 

FOR T A • +60 to +85°C (PACKAGE TYPE' E) •••••.• Derate Linearly at 12 mWfC to 200 mW 

FOR T A • -65 to +l00"C (PACKAGE TYPES D. F) ...........•.....••.•. 600 mW 

FOR TA • +100 to +126"C (PACKAGE TYPES D. F) .... Derate Linearly at 12 mWfC to 200 mW 

DEVICE DISSIPATION PER OUTPUT TRANSISTOR 

FORT A • FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) • . • • . • 100 mW 

INPUT VOLTAGE RANGE. ALL INPUTS. . . . . . . . . . • . • . . . . . • . . . • • .. -0.6 to VDD +0.6 V 

LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16:1: 1132 inch (1.59:1: 0.79 mm) from case for 10 s max ••••••..•..•. , +266"C 

RECOMMENDED OPERATING CONDITIONS at TA = 2!tC, Except. Noted. 
For maximum reliability, nominal operating condition. should be selected so that 
operation is always within the following ranges. 

LIMITS 

CHARACTERISTIC VDD D. F, H' E 

(V) PACKAGES PACKAGE 

MIN. MAX. MIN. MAX. 

Supply-Voltage Range (For TA = Full 
3 12 3 12 

Package-Temperature Range) 

Data Setup Time. ts 
5 150 - 200 -

10 50 75 - -

Clock Pulse Width. tw 
5 330 - 500 -

10 110 165 - -
Clock Input Frequency (Toggle 5 1.5 

dc 
1 

Mode) fCl 10 
dc 

4.5 3 

Clock Rise or Fall Time. trCl.· tfCl 
5 - 15 - 15 

10 - 5 - 5 

Set or Reset Pulse Width. tw 
5 200 - 300 -

10 80 120 - -

UNITS 

V 

ns 

ns 

MHz 

/-IS 

ns 

'If more than one unit is cascaded In a parallel clocked operation, tpL should be made les5 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. • 

CD4027A 
FUNCTIONAL DIAGRAM 

These types are supplied in l6-lead hermetic 
dual-in-line ceramic packages (0 and F 
suffixes). l6-lead dual-in-line plastic pack
age (E suffix). l6-lead ceramic flat package 
(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-l0 MHz (typ.) 
clock toggle rate at 10V 

• Ouiescent current specified to 15 V 
• Maximum input leakage of 1 /-IA at 15 V 

(full package-temperature range) 

• 1-V noise margin (full package-tempera
ture range) 

Applications 
• Registers. counters, control circuits 

Fig. 1 - Typical n-channel drllin characteristics. 
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STATIC ELECTRICAL CHARACTERISTICS 

LIMITS AT INDIt;A I ~u TEMI"t:HA 1 U"~:; (oCI 
CONDITIONS 

D. F. H --- E PACKAGE .-
CHARACTERISTICS lv, IV,N IVDD +Z5 +!5 

+125 -40 
(VI (VI (VI 

-55 I TYP. I LIMIT TYP. ILIMIT 

5 1 10.005 1 60 10 0.01 10 
QUiescent Device 

10 2 10.0Q5 2 120 20 o.m 20 
Current, 'L Max. 

15 25 0.5 25 1000 250 2.5 250 

Output Voltage: 05 o Typ . C 05 Max 
Low level, 

VOL 0.10 10 0.05 Max 

High level - 0.5 5 5 Typ 4.95 Min 

VOH OlC 10 10 Typ .. 9.95 Min 

NOise ImmUnity: 
,4.2 5 225 Typ., 

Inputs low, -
VNL 

. Typ. 

Inputs High 0.8 - 5 ,Typ.; 

VNH 1 10 4.5 Typ.; 3 Min 

NOise Margin' 
4.5 5 1 Min 

Inputs low, 
VNMl 

Inputs High, 1 Min 
VNMH 1 10 1M 

Output Dnve 
Current. 
N Channel 5 

~:~~ 
1 05 0.35 0.35 1 03 

(Slnkl. 105 - 10 25 1 075 072 2.5 06 

ION Min. 

P·Channel 4 5 -031 -0.5 -0.25 :-0 175 -0.17 ·0.5 -014 
(Source)' I 
'OPMin. 9.5 10 -0.8 -13 .n",,, .n"<;1 -0.4 -1.3 -0.33 v. 

Input leakage 
Current, Any 

l'l'I'H 
Input 

15 ±10-5 Typ., ±1 Max 
I 

0"..0+ _________ -... _____________ +-_--, 

Ci CL 

• CLOCK f'..... 1 f'..... 1 
3031~ 

rl~ 

*A~IN~SS 
PllQT[CTED BY 
COSIIIOS PROTECTION 
NETWORK 

Fig. 2 -Logic diagram & truth table for CD4027A 
(one of two Identical J-K flip flops). 

PRISENT STATE 

INPUTS OJTPU CL 

A 0 

, • 0 0 ./ 

• 0 0 0 / 

• , 0 0 f 

LOGIC '-HIGHLEV[L 
LOGIC 0- lOW L[v[l 

UNITS 

+85 

140 

280 IJA 

2500 

V 

V 

V 

024 
05 

mA 

-01;/ 

-0.27 

IJA 

N[XT STAT[ 

__ MOCHANGl 

92CM J7188R4 

CD4027 A Typ s 
...... - TO - SOUACE \IOL15 '''os' 

" 10 12.' " 
ORAIN - TO - $OI..fK:£ 'oQ..TS IYoSI 

Fig. 4 - Minimum n-channel drain 
characteristics. 

oAAIN - TO - SOURCE vOLTS (Yos) 

Fig. 5 - Mmimum p-channel drain 
characteristics. 

LOAO CAPACIT"NCE CCl )-" 

Fig. 6 - Typical propagation delay 
time vs. CL . 
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CD4027A Typ s 

DYNAMIC ELECTRICAL CHARACTERISTICS 

at 1A = 25'C, Inputt" t f = 20 ns, C L = 75 pF, R L = 2()() kf1. 

LIMITS 

CHARACTERiStiC VDD D. F. H E UNITS 

PACKAGES PACKAGE 
(V) 

MIN. TYP. 

Propagation Delay 
Time: Clock to a 5 - 200 
or 6 Outputs 

tPHL. tPLH 
10 - 100 

Set to a or Reset to a, 5 - 175 
tpLH 10 - 75 

Set to a or Reset to 0, 5 - 175 

tpHL 10 - 75 

Transition Time 5 - 75 

tTHL. tTLH 10 - 50 

Maximum Clock Input 5 1.5 3 

Frequency (Toggle 10 4.5 8 
Mode)tCL 

Minimum Clock Pulse 5 - 165 
Width,tW 10 - 65 

Minimum Set or 5 - 125 
Reset Pulse Width, 10 - 50 
tw 

Minimum Data Setup 5 - 70 
Time, ts 10 - 25 

Clock Rise or Fall 5 - -
Time. trCL' tfCL 10 - -

Average Input Any 
Capacitance, C, Input - 5 

INPUTOVDO OUTPUTS 
VDD'~ ~ 

o _ VNL 

NOT[ 
TUT "", ONE INPUT. Vss 
WITH 01l4(" INPUTS AT 

Voo 011 vss 

Fig. '0 - Noise immunity test circuit. 

MAX. MIN. TYP. MAX. 

400 - 150 400 
ns 

200 - 75 150 

225 - 175 350 

110 75 150 
ns 

-

225 - 175 350 

110 75 150 
ns 

-

125 - 75 250 

70 - 50 140 ns 

- 1 3 -

- 3 8 - MHz 

330 - 165 500 

110 - 65 165 ns 

200 - 125 300 

80 - 50 120 ns 

150 - 70 200 

50 - 25 75 
ns 

15 - - 15 

5 - 5 
us -

- - 5 - pF 

V~NPUO' ,~ i~::,::~ 
Vss TO IIDTH Voo &NII."s 

CQMII[CT ALL uelUSm 
INPUTS TO [ITH[A 

Veo 011 Vss 

Vss 

Fig. " - Input leeke(Jl1 current test circuit. 

Ii 
I! 
II 

Oft "!EMT.OII 

10 

Fig.7 - Typical transition time VI. CL. 

Fig.8 - Typical maximum clock input frequency 

vs. supply voltage. 
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Fig.9 - Typical dissipation characteristics. 

o 
Vss 

INPUTS 

Fig. , 2 - Quiescent d8vice current flJst circuit. 
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