CD4027A Typ s

P

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-tiop has provisions
for individual J, K, Set, Reset, and Clock in-
put signals. Buffered Q and Q signals are

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

provided as outputs. This input-output ar-
rangement provides for compatible opera-
tion with the RCA-CD4013A dual D-type
flip-flop.

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 (Tyi0) . . ..ot ee e eae e ae e -65 to +150°C
OPERATING-TEMPERATURE RANGE (Tp):
PACKAGE TYPES D, F, H' . .\ tttttin ettt -55 10 +126°C

PACKAGE TYPE E -40 to +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)
(Voltages referenced toVgg Terminal): . . ... . ... ... . i -05to+15V

POWER DISSIPATION PER PACKAGE (Pp):

FORTp = 4010 +60°C (PACKAGE TYPE E) .. ........couvvnunnnnenn. 500 mW
FOR Ty = +60 to +85°C (PACKAGE TYPE E) .. ..... Derate Linearly at 12 mW/°C to 200 mW
FOR Tp = -566 to +100°C {(PACKAGE TYPESD,F) .. .........uvuuvnennnn 500 mW

FOR Tp = +100 to +125°C (PACKAGE TYPES D, F) . . . Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FORTA = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) . ... .. 100 mW
INPUT VOLTAGE RANGE, ALLINPUTS . . . ... ... ... .. i -0.5 to Vpp +0.5V

LEAD TEMPERATURE (DURING SOLOERING):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) fromcase for 10smax. . . ........... +265°C
RECOMMENDED OPERATING CONDITIONS ot TA =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, FH E UNITS
V) 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
Mode) f 0 | * | as | 3| M
. . . 5 - 15 ~ 15
Clock Rise or Fall Time, t, CL,” t;,CL 10 _ 5 ~ 5 us
" 5 200 - 300 -
Set or Reset Pulse Width, tyy 10 80 _ 120 _ ns

*If more than one unit is cascaded in a parallel clocked operation, t'CL 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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CD4027A
FUNCTIONAL DIAGRAM

These types 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 package
(K suffix), and in chip form (H suffix).

Features:

8 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 15 V

8 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 drain characteristics.
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STATIC ELECTRICAL CHARACTERISTICS

T
1t

LIMITS AT INDICATED TEMPERATURES (°C) HeArH
CONDITIONS D, F, HPACKAGES E PACKAGE UNITS o g
CHARACTERISTICS s 2
+25 E
Vo [Vin Voo .55 25 +125 | -40 +85 -1
wm v w TYP. | LIMIT TYP. {LIMIT
20
(GATE - 70 - SOURCE VoL Ve -5
' s | 1Jocos| 1] eo| 10| 001 10| 140 s =
Quiescent Device 10 | 2 fooos| 2| 120 20| o005 20 280] wa f g
Current, L Max. t
15 25 0.5 25 1 1000| 250 2‘5L 250} 2500 AMBIENT TEMPERATURE (To) + 25°C HH
. TAPICAL TEMPERATURE COEFFICIENT FOR Ip*~0 3% /*C ]
Output Voltage: - 05| 5 0 Typ . C 05 Max
Low Level, oT 0.05 M 2051760
- vyp.. 0. lax . .
VoL 0.19 10 Fig. 3 — Typical pchannel drain
High Level - los) s 5 Typ, 4.95 Min v characteristics.
VOH - 010 10 10 Typ., 9.95 Min
Noise Immunity: -
- 225Typ., 15Min
Inputs Low, 4.2 S AL
VN 9| - 10 45Typ.,, 3Min AMBIENT TEMPERATURE (T} » 25°C ans
L TYPICAL TEMPERATURE COEFFICIENT FOR [ge-0 3% /°C| :3:
Inputs High 08|- | s 2.25 Typ.; 1.5 Min. v T H
- [GATE - TO - SOURC
VNH 1[- 110 4.5 Typ.; 3 Min. ke T
H
Noise Margin- 45 | - 5 1 Min g e
Inputs Low, 3
VNML 9 |- 10 1 Min, F 7
Inputs High, 05 | - 5 1 Min v 3 S i
VNMH 1 1- 1o 1 Min. 2 s
Output Drive : s ﬁ“ ;
cur(en" o 25 L) 73 0 128 15
N Channel 05| -| 5] oesi1 | o5 [o03sf03s| 1 | 03|02s FANTIOTEME IR sres uness
{Sink), os| -l10 1.24 25 1 075 {072 | 25| 0605 Fig. 4 — Minimum n-channel drain
InN Mi characteristics.
0 in, - mA
P.Channe! 45 | ~ 5 | -031] -0.5| -0.25(-0 178 -0.17| -0.5 | -0 14| -0 12
(Source)*
13 =128 -0 73 -3 .23 o
IDP Min, 95 | - 10 {-08 | -13| -065-0451 -0.4 | -1.3 | -0.33| -0.27 CERAMIC —_ H3 HH
PLASTIC PACKAGES = == -5 -_;
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H HH ¢
33 B
- T 3
. _ ) w)
"0 — e :
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2 ORAIN = TQ - SOURCE VOLTS lvus) 92C3-17058
2 a @
O i & s Fig. 5 — Minimum p-~channel drain
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Fig. 2 —Logic diagram & truth table for CD4027A Fia. 6 — Typical pro tion dela
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DYNAMIC ELECTRICAL CHARACTERISTICS [ [ Semaant ety gaer vom
at G = 25.C, Input tr' ',—_- 20,,31 CL = 150[-" RL =200 k) : ALL VALUES OF Vpp O3 % /°C
|
LIMITS 2
¥
CHARACTERISTIC Vpp D.F. H E UNITS 5 324 Rt IrH
PACKAGES PACKAGE ] i N
V) 3 Corenasiticiin
MIN. | TYP. [MAX.|MIN.| TYP. | MAX. § HH TR :
E H T
Propagation Delay l—"F“‘m“‘, ”:“ :“:, ,.,L o '.o . 0
Tirr_\_e: Clock to Q 5 _ 200 | 400 _ 150 | 400 LoD CaPRCITANCE (C)—pF
or Q Outputs ns . . L
tPHL. tPLH 10 - 100 | 200 | - 75| 150 Fig.7 — Typical transition time vs. Cy.
— T AT TERRATORT (1T 58T
Set to Q or Reset to Q, 5 - 175 225 | - 175 | 350 e £ TO0ILE MO e (cLrer
tPLH 10 - 75| 110} - 75| 150 é
Set to O or Reset to Q, [ - 175 | 225 | - 175 | 350 8 i
L 10 | - 75| 10| - 750 180 | ™ y° oz RS
Transition Time 5 - 75| 125 - 75| 250 B t
tTHL. tTLH 0 | - s0| 70 - s0f 140 | ™ !
Maximum Clock Input 5 1.5 3| - 1 3| - 5 '
3
Frequency (Toggle 10 45 8| - 3 g| - |V 2! s L =
MOde'ch SUPPLY VOLYS (vpp) o2c8-19093
Mlnlfnum Clock Pulse 5 - 165 | 330| - 165 | 500 Fig.8 — Typical meximum clock input frequency
Width, 1y 10 - 65| 10| - 65( 165 | ™ vs. supply voltage.
Minimum Set or 5 - 1251 200 | - 125 300
R:\;Iet Pulse Width, 10 _ 50 80| - 50 120 ns mu::.:vz:::vm n.l-u'c] : ;ri %i
e ’Ehu’wnm(c ) 1S o, [ 1]
Minimum Data Setup 5 | - 70| 150 | - 70 [ 200 4° T pe
Time, t ns $ 1 III]III_I (A A ds0pr
S 10 - 25 50 - 25 75 8 o SUPPLY VOLTS (Vpp) * B, P P liser
Clock Rise or Fall 5 | - | - | 18] -] - 15 2 g 1mRLi
Time, Lo oL 0 | - | - s| - | - N 3 Zaznies
£ ~ T
Average Input Any g [
Capacitance, C input - 5] - - 5| - pF g E: -
JAT
0! 103 0* 105 108 107
INPUT FREGUENCY (1))~ Mz
92C3 170022
Fig.9 ~ Typical dissipation characteristics.
Voo
Voo ;m ‘oo INPUTS
INPUTS ._O.U'PU'S INPUTS voﬁ
Yo" - . i asung TS
B ™ ? 0 @ =~ SEQUENTIALLY,”
vaL e - Vs - TO BOTH Vpp AND Vgg
- -— COMMECT ALL UNUSED
INPUTS 1O EITHER
NOTE ! Voo O Vs @
VEST ANY ONE INPUT,  VsS§ Vss
WITH OTHER INPUTS AT $2¢s 17400 Ve
Voo OR vsg 92¢s-27402 a2cs- 27600
Fig. 10 = Noise immunity test circuit. Fig. 11 < Input leakage current test circuit. Fig. 12 — Quiescent device current test circuit,
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