CD4013A Types

Dual ‘D’-Type Flip-Flop

The RCA-CD4013A consists of two identical, Setting o resetting is independent of the su,_‘i
independent data-type flip-flops. Each flip- clock and is accomplished by a high level o4
flop has independent data, set, reset, and on the set (with fow-levet on reset) or reset eLos
clock inputs, and Q and Q outputs. These (with low-level on set) line, respectively. reser, 4
devices can be used for.shif_t register appli- These types are supplied in 14-lead her- seT,
gatloqs, and by connecting Q output to .the metic dual-in-line ceramic packages (D and e
ata inputsfor counter and toggle applica- Lotz

F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic flat
packages (K suffix), and in chip form (H

tions. The logic level present at the D input
is transferred to the Q output during the
positive-going transition of the clock pulse.

RESET,

suffix).
o2cs- 23008

MAXIMUM RATINGS, Absolute-Maximum Values: CD4013A
STORAGE-TEMPERATURE RANGE (T, ) e —66 to +150°C FUNCTIONAL DIAGRAM
OPERATING-TEMPERATURE RANGE (T,)

PACKAGE TYPES D, F, K,H . T T ... —5510+126°C

PACKAGE TYPE E . R —40 10 +85°C -
DC SUPPLY-VOLTAGE RANGE, (Vgp) Features: .

(Voitages referenced to Vigg Termnal) .. ... ... -D051t0 +15 V ® Set-Reset capability
POWER DISSIPATION PER PACKAGE (Pg) m Static flip-flop operation — retains state indefinitely

FOR T= —40 to +60°C (PACKAGE TYPE E ) P 500 mW with clock level either “high”” or “low”

FOR T ,= +60 to +85°C (PACKAGE TYPE € | ... .. Derate Linearly st 12 mW/°Ct0200mw @ Medium-speed operation — 10 MHz (typ.} dock

FOR T = -5510 +100°C (PACKAGE TYPES D, F,K) ... ... ..o 500 mW toggle rate at 10 V

FOR T, = +100 to +125°C (PACKAGE TYPES D, F,K) .. Derate Linearly at 12 mW/°C 10 200 mW 8 Quiescent current specified to 15 V
DEVICE DISSIPATION PER OUTPUT TRANSISTOR & Maximum input leakage of 1 uA at 15V

FOR T, = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) ....... 100 mw {full package-temperature range)
INPUT VOLTAGE RANGE, ALLINPUTS . .. ... ... ... ... N ~05 10V +05 V ® 1-V noise margin {full package-temperature
LEAD TEMPERATURE (DURING SOLDERING] range)

At distance 1/16 * 1/32.inch {1659 * 0.79 mm) fromcase for 10smax. ........... .. +265°C 9e

Applications:

B Registers, counters, control circuits
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Fig. 1 — Logic diagram and truth table for CD4013A (one 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 Tp = 25°C, Except as Noted:

* If more than one unit is cascaded in a paralle 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 foad.

AMBIENT TEMPERATURE (Tal»25°C 1
For maximum reliability, nominal operating conditions should be selected so that g| [ TPICAL TEMPERATURE COEFFICIENT FOR lgr-0.3% /°C1{
operation is always within the following ranges — e f}ﬁ;ﬁ e 3
> 12! AT EJ‘ TO ;Sg RCIE 'VIOLTS (Vﬁi‘@i
LIMITS § R ::ccx.';{i‘_
— PLASTI KAGES =
CHARACTERISTIC D,F,K.H E UNITS ! Bl
Vbbp Packages Package i i
x
(\'2} Min. | Max. | Min. | Max. H
Supply-Voltage Range
{For Ta = Full Package - 3 12 3 12 v
Temperature Range) 0 25 5 25 10 125 18
DRAIN — TO — SOURCE VOLTS (vpg)
Data Setun Ti ( 5 40 — 50 — s2csiress
ata Se ime
up S 10 20 - 25 — ns Fig.4 — Minimum n-channel drain characteristics.
5 200 — 500 -
k Pul i t
Clock Pulse Width W 10 80 _ 100 _ ns
Clock Input 5 25 1 MH2 - 7-7770-b~fv~_‘5vo ﬂszo:uc_:;mﬁw,,,;’ e o
Frequency fcL 10 dc 7 dc 5 cenmc pacaaces — 3
Clock Rise or Fall 5 - 15 - 15 4
Time tCLt, el | 10 - 5 - 5 Hs -2 3
t H £
Set or Reset Pulse 5 250 - 500 - ns 1 £
Width 10 100 - 125 - -3 §
A

[
~
>

v2cs 17038

Fig.5 — Minimum p-channel drain characteristics.
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input ty. t¢ = 20 ns,

Cp = 159F.RL‘2°0|(Q

LmiTs g [TV reaeEaTORE Colrrur ron
| ALL VALUES OF Vppe 0.3 % /°C
D,F,KH E =
CHARACTERISTIC VoD Packages Package UNITS _:
v) Min. | Typ. | Max. | Min. | Typ. | Max, ;‘
Propagation Dela_y Time: 5 _ 150 300 _ 150 | 350 s :
Clock to Q or Q Qutputs 10 _ 75 110 _ 75 125 g
PHL. PLH 2
Set to Q or Reset to Q 5 - {5 300 | - |75 ]380 [ §
wH| 10| - | 758 [ 10| - | 75 | 125 Lk i §
- 0 20 k-3 40 50 0 70 0 90 00
Set to Q or Reset to Q 5 - 175 300 - 175 350 LOAD CAPACITANCE {Cy)-—pF 22081909
L | 10 - |7 | 10| - | 75|12} ™
Fig.6 — Typical propagation delay time vs. C;.
Transition Time, 5 - 75 125 - 75 150 ns
tTHL, YTTLH 10 - 50 70 - 50 75
Maximum Clock Input 5 2.5 4 - 1 4 - MHz
Fregquency, fcL 10 7 10 - 5 10 - ] Yoea TepeReTnE & vru::ém rom [ s “*ﬁ .
5 125 200 125 500 ALL VALUES OF vnn 08 % / 17
Minimum Clock - - g H T iere
Pulse Width, wi 0| - |50 {8 | - {8 |1w00]| ™ i e e st
Minimum Set or Reset 3 - {125 [ 280 | - [ 125 | s00 i, 2 st faentis M
Pulse Width, twi 10 - 50 100 - 50 | 125 H iy :
Minimum Data Setup 5 - 20 40 - 20 50 ns g
Time, tg| 10 1w ] 2] - |[10] 2 :
Clock Rise or Fail Time 5 - - 15 - - 15 s £
tcLoticl | 10 - | - 5 e N B
LOAD CAPACITANCE (€ )—pF s2c8-19084
Average.lnput Any _ 5 _ _ 5 _ oF
Capacitance, Ci | Input Fig.7 — Typical transition time vs. Cy .
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STATIC ELECTRICAL CHARACTERISTICS

cond Limits at indicated Temperatures (°C)
Characteristic D, F, K, H Packages E Package Units
Vo[ Vin[Voo | -55 425 +125 | —40 +26 +85
V)| (V)] {V) Typ. |Limit Typ. | Limit
Quiescent Device | — | — 5 1 ]0.005] 1 60 10 1001 10 140
Current, -1 -110 2 |0.005| 2 120 20 {002 20 280 | uA
I Max, | - - 115 25 0.5 25 1000 | 260 | 25 | 250 | 2500
Oi“p“iw'i‘age’ - los| s 0 Typ.; 0.05 Max.
ow-Level, — j0.10] 10 0 Typ.; 0.05 Max.
VoL v
High-Level - }05] 5 5 Typ.; 4.95 Min,
VOoH | — |0.10] 10 10 Typ.; 9.95 Min.
Noise lmmunity:
Inputs Low, 4.2 — 5 2.25 Typ.; 1.5Min.
VNL |8 - 110 45Typ.; 3 Min. v
Inputs High 0.8 - 5 2.25 Typ.; 1.5 Min.
VNH | 1 - 110 45Typ.; 3Min,
Noise Margin:
Inputs Low, 45| - 5 1 Min.
VNML[9 | — | 10 1 Min, v
{nputs High, 05 — 5 1 Min.
VNMH |1 | - | 10 1 Min,
Output Drive
ﬁ“(’:':m’ | 05/ - | 5 |o65] 1 o5 | 035|035 1 [ 03|02
-Channe
(Sink) 05| - | 10 1.256| 25 1 075 | 0.72} 25 0.6 0.5
1pN Min.
D mA
:’S'Cha:’;e' 45| — | 5 |-031) —05 |-0.25]-0.175| —0.17| 0.5 | -0.14] —0.12
our
e . 1961 — {10 {-0.8]|-13 [-0.65} —0.45] -0.4 |-1.3|-0.33]-0.27
1pP Min
input Leakage
Current, Any 15 +10-5 Typ.; +1 Max. uA
| \ Input
1L 11H
Voo
t
INPUTS QUTPUTS
ba
Yoo~ Vw -~ E
- +,
o ‘_éi?
VAL -l to- <
- . = Voo
NOTE: t
TEST ANY ONE INPUT, Yoo
Vsg WITH OTHER INPUTS AT INPUTS
s2¢s-21400 VDO OR Vgg- o
vss
Fig. 10 — Noise immunity test circuit.
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INPYTS | J
Yoo - NOTE 920327401
\_@_. - MEASURE INPUTS
2 - f‘:,w:nrm.n.l.w
b -] c,:f’s';‘iﬁ m’g Fig.12 — Quiescent device-current test circuit.
NPUTS TO E1THER
l Voo OR Vg
Vss

s2¢3-27402

Fig.11 — Input leakage test circuit.
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Fig.9 — Typical dissipation characteristics.
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Fig. 13—Dynamic power dissipation test
circuit.
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