CD4013A Types

Dual ‘D’-Type Flip-Flop

The RCA-CD4013A consists of two identical, Setting or resetting is independent of the
independent data-type flip-flops. Each flip- clock and is accomplished by a high level
flop has independent data, set, reset, and on the set (with low-level on reset) or reset
clock inputs, and Q and Q outputs. These (with low-tevel on set) line, respectively.

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 level 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).
»2cs- 25008

MAXIMUM RATINGS, Absolute-Maximum Values. CD4013A
STORAGE TEMPERATURE RANGE (Tl ... L s ... ....... —86510+150°C FUNCTIONAL DIAGRAM
OPERATING TEMPERATURE RANGE (T,)

PACKAGE TYPES D, F, K. H S ... ... ....... -—BBto+125°C

PACKAGE TYPE. E _ o .
DC SUPPLY-VOLTAGE RANGE. (V) S o 90101887 Features:

(Voltages referenced 1o Vgg Termunal). ....... ... JE —0.51t0 +15 V ® Set-Reset capability
POWER DISSIPATION PER PACKAGE (Pg) = Static flip-flop operation — retains state indefinitely

FOR T = —40 10 +60°C IPACKAGE 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.} dock

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

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

FOR T, = FULL PACKAGE - TEMPERATURE RANGE {ALL PACKAGE TYPES} . . 100 mW {full package-temperature range)
INPUT VOLTAGE RANGE, ALL INPUTS . .. . . . . . N -05 o VDD +05 VvV 8 1-V noise margin (fuHt package-tempelature
LEAD TEMPERATURE (DURING SOLDERING) range)

At distance 1/16 * 1/324nch (159 * 0.79 mm} fromcase for 10smax. . ........... +265°C

Applications:

= 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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RECOMMENDED OPERATING CONDITIONS at Tp = 26°C, Except as Noted: pr——
RATURE (T,) » 28°C
For maximum relability, nominal operating conditions should be selected so that xoea '“'“‘:“"‘ COEFFIGIENT FOR Lp--0 3% rect] iH
operation is always within the following ranges — B }Lr‘*rr" Sz3zeesi N*;*«}I :
2 quro sou-fcz LTS (vG,x 335
- LIMITS [ ZERAMI PACKAGES e
CHARACTERISTIC D,FKH E UNITS i Vs
vpp | Packag Pach i s
(V) [ Min. | Max. | Min. | Manx. i
Supply-Voltage Range 23
(For Ta = Full Package - 3 12 3 12 A\
Temperature Range) ° 25 5 75 w0 28 s
Do Seroo 5 20 — 50 ~ ORAIN 0 — SOURCE VLTS (o) ress
ata Setup Time t
S 10 20 - 25 — ns Fig.4 — Minimum n-channel drain characteristics.
5 200 - -
Clock Puise Width tw 10 80 ?£ ns
Clock Input 5 25 1 MH on"i‘sm _‘szo:-c_sovous (vpg! 'y s o
Frequency fcL | 10 | de 7 de 5 z commmt sacesies — LT
PLASTIC PACKAGES P
Clock Rise or Fall 5 - 15 ~ 15 b i
Time tCL", ¢CL | 10 - 5 - 5 us : | HHAAH 25 8
gt { s
Set or Reset Pulse s | 250 | - [s00 | - \ S e £
Width 10 | wo | - |25 | - s ‘e o sovmct woth gt AT |
EHERET i
* 1f more than one unit is cascaded in a paraltel clocked operation, t,CL should e 16 ,;,.M("""’*TT, o
be made less than or equal to the sum of the fixed propagation delay time at it e Lk b
15 pF and the transition time of the output driving stage for the estimated HHH Saediantses: tos: e
capacitive load. e
vacs- rase
Fig.5 — M p-channel drain ch. istics.
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 259C, Input t,, ty =20 ns,
CL = 15 pF, R_= 200 k2
LIMITS £ |TYAL TEMeERATORE CogFFGHT Fom
) ALL VALUES OF vpp=O3 % /°C
D/FKH E 1 ST
CHARACTERISTIC | | Packages Pack UNITS § S
28 8
V) Min. | Typ. | Max. | Min. | Typ. | Mex. H HH A
: e ¥
P’(‘:’I"ag:“°’z)De'ac_;’ g'"‘e' 5 - | 150 | 300 | - |50 30 | : ‘
ock toQor QOutputs | 44 - |75 | 10| - | 75| 125 & ' i
tPHL. tPLH H T
Set to Q or Reset to Q 5 - 175 300 - 175 | 350 ns i saise %" : !
wH| 10| - | s | 10| - | 8| 128 £ B s esaies !
Set to Q ar Reset to Q 5 — 1175 [ 300 | - [175] 380 o camscracE o
tpyL | 10 - |75 | 10| - | 718 | 128 ns
Fig.6 — Typical propagation delay time vs. C; .
Transition Time, 5 IR L
tTHL tTLH 10 - 50 70 - 50 75
Maximum Clock Input 5 25 4 - 1 4 - MHz
Frequency, fcL 10 7 10 - 5 10 - iﬁ‘,ﬁ:‘lé&tﬁ'r‘yﬁo‘;’%ﬁ?‘t" om ;%" 5. ; ;‘.:
Minimum Clock 5 - 125 | 200 - 125 | 500 i =sesasssssstasssasasss: T
Pulse Width, w| 10 - |50 | 80 | - |85 100 | ™ 3 e T s
Minimum Set or Reset 5 - 125 250 - 125 500 2
Pulse Width, tw| 10 - 50 | 100 | - 50 | 125 ns £
H
Minimum Data Setup 5 - 20 40 - 20 50 ns 3
Time, tg 10 - 10 20 - 10 25 H
H
Clock Rise or Fall Time 5 - - 15 - - 15 s =
tcL.tieL | 10 i 5 -l -1 5 . :
Average |nput Any LOAD CAPACITANCE (CO—oF
Capacitance Cy | tnput - 5 - - 5 - pF
P 4 1 Fig.7 — Typical transition time vs. C-
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STATIC ELECTRICAL CHARACTERISTICS

CD4013A Types
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cond Limits at Indicated Temperatures (°C})
Characteristic D, F, K, H Packages E Package Units
Vo | vinlvoo | -85 +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, — — 110 2 0005 2 120 20 |0.02] 20 280 | pA
It Max. | — — 115 25 0.5 25 1000 | 250 | 2.5 | 250 | 2500
o:;:v“i:l‘;'ltage: -los| s 0 Typ.; 0.05 Max.
’ g - [o.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 [mmunity:
Inputs Low, 42| - 5 2.25Typ.; 1.5 Min.
VNL | 8 - | 10 45 Typ.; 3 Min. v
Inputs High 08| — S 2.25 Typ.; 1.5 Min.
VNRH [ 1 -] 10 4.5 Typ.; 3Min,
Noise Margin:
Inputs Low, 45| — 5 1 Min,
YNmLi9 [ - |10 1 Min. v
Inputs High, 05| - 5 1 Min.
VNMH [1 | - [ 10 1 Min.
Output Drive
2“&:—‘““ \ 05| - | 5 {065 1 } 05 | 035|035 1 | 03 ]024
_>nanne 05] — |10 [125] 26 | 1 | 075 |072| 25 ] 06 | 05
{Sink)
IpN Min.
D : mA
P-Channel
s ) 45| — 5 [—0.31 —0.5 [-0.26-0.175] —0.17| —0.56 | -0.14| -0.12
ource {98 — |10 | 08|13 |-065| 045]-04|-1.3|-033]|-027
IpP Min
Input Leakage
Current, Any | 4g +10~5 Typ.; £1 Max. uA
| | Input
IL '1H
Voo
INPUTS f OUTPUTS
'~
Yoo~V -] o
- - *
vaL - o <
- . = Voo
NOTE:
TEST ANY OME INPUT, Yoo
Vss WITH OTHER INPUTS AT INPUTS
sz¢s-2re00 YOO OR Vsg °
vss
Fig.10 — Noise immunity test circuit.
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MEASURE INPUTS
o @ :: SEQUENTIALLY,
e - m;- Yo "u:,;'é.? Fig.12 — Quiescent device-current test circuit.
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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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