CD4013A Types
Dual ‘D’-Type Flip-Flop

The RCA-CDA4013A consists of two identical, Setting or resetting is independent of the ser, -8
independept data-type flip-flops. Each flip- clock and is accomplished by a high level o3 2.3,
flop has independent data, set, reset, and on the set (with fow-level on reset) or reset e i
clock inputs, and Q and Q outputs. These (with low-level on set) line, respectively. Reser, 4

devices can be used for shift register appli-
cations, and by connecting G output to the
data inputsfor counter and toggle applica-
tions. The logic leve! present at the D input
is transferred to the Q output during the
positive-going transition of the clock pulse.

These types are supplied in 14-lead her-
metic dual-in-tine ceramic packages (D and
F suffixes), 14-lead dual-in-line plastic
packages {E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H

suffix).
secs-2a00s

MAXIMUM RATINGS, Absolute-Maximum Values. CD4013A
STORAGE-TEMPERATURE RANGE lTslg) - S e .... —651t0+150°C FUNCTIONAL DIAGRAM
OPERATING- TEMPERATURE RANGE (T,)

PACKAGE TYPES D, F, K. H .. .......... -B510+125°C

PACKAGE TYPE E o A +85° .
DC SUPPLY-VOLTAGE RANGE, (Vpp) 1010 1857 Features:

(Voltages referenced 10 Vgg Termunal) . ....... . .. S —0.5t0 +15 V ® Set-Reset capability
POWER DISSIPATION PER PACKAGE (P! ® Static flip-flop operation — retains state indefinitely

FOR Tp= -40 10 +60°C (PACKAGE TYPE E } . . .. .. ... .. ... ... ... 500 mW with clock level either “high” or “low"

FOR T, - +60 to +85°C (PACKAGE TYPE E ) .. Derate Linearly at 12 mW/°C 10 200 mW = Medium-speed operation — 10 MHz (typ.} clock

FOR T 5 = -55 o +100°C (PACKAGE TYPES D, F, K) R S 500 mW toggle rate at 10 V

FOR T4 = +100 to +125°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 mW/°C to 200 mW 8 Quiescent current specified to 15 V
DEVICE DISSIPATION PER OUTPUT TRANSISTOR & Maximum input leakage of 1 uA at 15 V

FOR T, = FULL PACKAGE - TEMPERATURE RANGE {ALL PACKAGE TYPES} . . 100 mwW {full package-temperature range)
INPUT VOLTAGE RANGE, ALL INPUTS ... . . A ..., —051wVpp 05V ® 1-V noise margin (full package-temperature
LEAD TEMPERATURE (DURING SOLDERING] range)

At distance 1/16 * 1/32.nch (159 * 079 mm]} fromcase for 10smax. . ..... ... ... +265°C

Applications:

m Registers, counters, control circuits
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Fig. 1 — Logic diagram and truth table for CD4013A fone of two identical flip flops).
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Fig.3 — Typical p-channel drain characteristics.
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CD4013A Types

RECOMMENDED OPERATING CONDITIONS at T4 = 26°C, Except as Noted: P ——— 2
For maximum reliability, nominal operating conditions should be selected so that s ':"'“‘:“"‘ CORFFICIENT FOR 1p=-0 3% /-Cri 1
o e ; - usasss T R
operation is always within the following ranges e £555° cecasEaish] lcii_vﬁ.ﬁtvw i
LIMITS ; 5 ZERAMIE RACKAGES om
r PLASTIC PACKAGES =
CHARACTERISTIC D,FKH E UNITS ! aw
Vbp Packages Package i’
(V) | Min. | Max. | Min. | Max. i
Supply-Voltage Range 25
(For Ta = Full Package - 3 12 3 12 v o j‘,,:
Temperature Range) o 23 5 15 w0 25w
. t 5 20 ~ 50 — ORAIN ~TO — SOURCE WOLTS [vp3) ress
ata Setup Time
P S 10 20 — 25 — ns Fig.4 — Minimum n-channel drain characteristics.
5 200 - 500 -
Clock Pulse Width tw 10 80 _ 100 ns
Clock Input 5 25 1 MH2z Lo e vours s o
Frequency foL | 0 J % | 7 [ % | S Sepens i Tk
Clock Rise or Fall 5 - 15 - 15
Time tCL", yCL | 10 - 5 - 5 us 20 §
Set or Reset Pulse 5 250 - 500 - ns a3 g E
Width 10 | 100 | - 125 -~ Y s ¥
A
* 1f more than one unit is cascaded in a paraltel clocked operation, t,CL should o
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 1 o
capacitive load.
sacs-irase
Fig.5 — Mini p-ch ! drain ch: istics.
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 259C, Input t,, t =20 ns,
CL = 15pF, R| =200 kQ
LIMITS (¢ [rmen ot G o
' ALL VALUES OF vpp=O3 % /°C
D.F.K.H E 3 3istasnss:
CHARACTERISTIC oy UNITS HHH
Vop Packages Package -§ i«:‘l‘"' 0
(\"2] Min. | Typ. | Max. | Min. | Typ. | Mex. ;‘ HH o
Propagation Delay Time: 5 _ 150 | 300 _ 150 | 350 e 4 : :
Clock to Q or Q Qutputs 10 _ 75 110 _ 75 125 ] B
PHL. tPLH § 2222
Set to Q or Reset to Q 5 - 175 300 - 175 | 350 ns g = ; :
oLy | 10 - |15 [ 110 - | 75| 125 ¢ CEEETED
g %0 0 70 "0 %0 00
Set to Q or Reset to Q 5 - 175 300 - 175 350 LOAD CAPACITANCE (L) —pF s2cs. 19083
L | 10 - |7 | 1mo| - | 78| 128 ns
Fig.6 — Typical propagation delay time vs. C; .
Transition Time, 5 - 75 125 - 75 150 ns
tTHL tTLH 10 - 50 70 - 50 75
Maximum Clock Input 5 25 4 - 1 4 -
MHZ | . T IT 1T
Minimum Clock 5 - 125 200 - 125 | 500 f = 2t 8158, e
Pulse Width, W 10 - 50 80 - 50 100 ns T T sasse: ey
Minimum Set or Reset 5 | - {125 | 250 | - [125 800 [
Pulse Width, tw 10 - 50 100 - 50 125 ;
Minimum Data Setup 5 — 20 40 - 20 50 ns ::;
Time, tg 10 - 10 20 - 10 25 H
Clock Rise or Fall Time 5 - - 15 — - 15 =
- 5 - - 5 Hs cobEshngerhal
trCL: YCL 10 - 16260 30 % 50 80 30 80 %0 w0
LOAD CAPACITANCE (C()— pF 09e
Average'lnput c lAnv _ 5 _ _ 5 _ oF 92513
Capacitance, | nput Fig.7 — Tvpical transition time vs. Cy .
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STATIC ELECTRICAL CHARACTERISTICS

o Limits at Indicated Temperatures (°C})
Characteristic D, F, K, H Packages E Package Units
Vo | vinlvop [ -55 +25 +125 | —40 +25 +85
V)| (V)| (V) Typ. |Limit Typ. | Limit
Quiescent Device | — | — 5 1 [0.005] 1 60 10 | 0.01] 10 140
Current, -1 —-110 2 [0.005] 2 120 20 |10.02] 20 280 | pA
I Max. | — — 115 25 0.5 25 1000 | 250 | 2.5 | 250 | 2500
o:;&f::/‘;'l'age: - |os| s 0 Typ.; 0.05 Max.
| — |0.10] 10 0 Typ.; 0.05 Max.
VoL v
High-Level -]05| 5 5 Typ.; 4.95 Min.
VoH [ - [0.10] 10 10 Typ.; 9.95 Min.
Noise lmmunity:
Inputs Low, 42| -~ 5 2.25Typ.; 1.5Min.
VNL | 8 - | 10 45Typ.; 3 Min. v
Inputs High 08| — ) 2.25 Typ.; 1.5 Min.
VNH | 1 — | 10 4.5 Typ.; 3 Min.
Noise Margin:
Inputs Low, 45| — 5 1 Min.
VYNML{9 [ -] 10 1 Min. v
Inputs High, 05| — 5 1 Min.
YNMH [1 | - |10 1 Min.
Output Drive
2“&:’““ | 05| - | 5 {o6s| 1 o5 | 035|035 1 | 03 ]024
onanne 05] — |10 |125] 256 | 1 | 075 |072| 25| 06 | 05
{Sink)

IpN Min.

o mA
P-Channel as5{ — | 5 [-0.31| —0.5 |-0.25|-0.175} —0.17| —0.5 [-0.14| —0.12
{Source)

. {95! - |10 |-0.8]-1.3 [-0.65]| -045} -0.4|-1.3|-0.33{-0.27

IpP Min
Input Leakage
Current, Any 15 105 Typ.; £1 Max. A

| | Input

It '1H
Voo
INPUTS T OUTPUTS
'
Voo~ ¥aw -] o
-] b .:?
o
NL - . =
- - = Voo
‘ w‘;&r ANY OME INPUT, Yoo
vgs WITH OTHER INPUTS AT INPUTS
szcs-2ra00 YOO ORVsg o
vss

Fig.10 — Noise immunity test circuit.
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Fig.11 — Input leakage test circuit.
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Fig. 12 — Quiescent device-current test circuit.
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Fig.8 — Typical maximum clock input
frequency vs. Vpp.
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Fig.9 — Typical dissipation characteristics.
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Fig. 13—Dynamic power dissipation test

circuit.
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