
QUAD TYPE D FLIP-FLOP
MC4300/MC4000 series

MC4015L,P*

1/4 OF DEVICE SHOWN
(C L O C K  A N D  R E S E T  C O M M O N  T O  A L L  F O U R  F L IP -F L O P S )

In p u t  L o a d in g  F a c to r :
D = 1 C L O C K  = 8 
S E T  = 2 R E S E T  = 8  

O u tp u t  L o a d in g  F a c to r  = 10 

T o ta l  P o w e r D is s ip a tio n  = 1 9 0  m W  ty p /p k g  

P ro p a g a tio n  D e la y  T im e  = 16 ns ty p  

S e tu p  T im e  = 10  ns m a x  

H o ld  T im e  = 1 0  ns m a x  

O p e ra tin g  F re q u e n c y  =  3 0  M H z  t y p

V C c  = PIN 16
G N D  = P IN  8

LOW-LEVEL GATE

-

$ D io d e s  o n ly  on  
in p u ts  c o n n e c te d  
to  e x te rn a l p o in ts .

This quad type D flip -flop  triggers on the positive edge o f 
the clock input. During the clock transition the state o f the 
D input is transferred to  the Q output. The device is useful in 
shift registers and simple counters.

Power dissipation is minimized and output drive capability 
is maximized by connecting low and high-level gates as shown 
by the logic diagram to form  each of the fou r flip-flops.

Q n_1 = t im e  p e r io d  p r io r  to  c lo c k  p u lse  
Q n =  t im e  p e r io d  f o l lo w in g  c lo c k  p u lse

HIGH-LEVEL GATE
OPERATING CHARACTERISTICS

Data must be present at the D input 10 ns p rio r to  the rise 
of the clock, and remain 10 ns after the clock signal rises. 
Data may be changed any time during the clock cycle except 
the interval between the setup time (10 ns) and the hold time 
(10 ns) w ithou t affecting the operation o f the flip -flop . The 
data input is inhibited when the clock is high. When the clock 
is in the low state, the input steering section continually 
reflects the state o f the D input. Inform ation present at the D 
input during the time interval between the setup and hold 
times is transferred to the bistable section on the positive edge 
o f the clock, and outputs Q and Q respond accordingly.

The flip-flops can be set or reset d irectly at any time, 
regardless o f the state o f the clock, by applying a low state to 
the direct Set or Reset inputs.

L suffix = 16-pin dual in-line ceramic package (Case 620). 
P suffix = 16-pin dual in-line plastic package (Case 612).



MC4015L,P (continued)

INPUT and OUTPUT LO ADING  FACTORS 
w ith  respect to  M TTL and M DTL families

F A M ILY

MC4015
INPUT

LOADING
FACTOR

MC4015
OUTPUT
LOADING
FACTOR

M C 4 0 0 0 1 .0 10
M C 4 0 0 1 .0 10
M C 2 0 0 0 0 .6 7 6

M C 3 0 0 0 0 .7 8

M C 7 4 0 0 1.0 12

M C 8 3 0 1 .1 5 * * 10

Note: Differences in MC4000 series loading factors result from  
differences in specifications fo r each fam ily.

* ’ A p p lie s  o n ly  w h e n  in p u t  is b e in g  d r iv e n  b y  M D T L  g a te  w i th  
2 .0  k i lo h m  p u l lu p  re s is to r . L o g ic  " 1 "  s ta te  d r iv e  l im i ta t io n s  
o f  ga tes w i th  6 .0  k i lo h m  p u l lu p  re s is to rs  re d u c e  d r iv e  c a p a b i li ty  
to  fa n - o u t  o f  3 .

DC ELECTRICAL CHARACTERISTICS 
(TA » 0 to  75°C)

Characteristic Symbol Value Conditions

Input

Forward Current -  D 

SET

RESET, CLOCK
'F I

-1 .6  m Adc max 

-3 .2  m Adc max 

-12.8 m Adc max

V in = 0.4 Vdc, V CC 58 5.25 Vdc

D

SET

RESET, CLOCK
<F2

-1.4  mAdc max 

-2 .8  m Adc max 

-11.2 mAdc max

V in = 0.4 Vdc, V CC = 4.75 Vdc

Leakage Current —  D 

SET

RESET, CLOCK
•r

40 jiA dc max 

80 /iAdc max 

320 /iAdc max

V in = 2.5 Vdc, V CC = 5.25 Vdc

Breakdown Voltage BVin 5.5 Vdc max l jn = 1.0 mAdc, V CC = 5.25 Vdc, T A = 25°C

Clamp Voltage vD -1 .5  Vdc max l D = -1 0  mAdc, V Cc  = 4.75 Vdc, T A = 25°C

Threshold Voltage v t h " 1 " 2.0 Vdc 

1.8 Vdc

t a  = 0 ° c

T a  = +25°C, or T a  = +75°C

Vth "0" 1.1 Vdc 

0.9 Vdc

T A = 0°C, or T a  = +25°C  

T A = +75°C

O utput

O utput Voltage VO L 0.4 Vdc max 

0.4 Vdc max
RESET = 0, Io l = 16 m Adc' V CC “  4.75 Vdc 

RESET = 0. Iq l = 17 6 mAdc, V c c *  5.25 Vdc

v OH 2.5 Vdc min SET = 0, Io h  = ~ 1-6 mAdc, V q c  ~ 4.75 Vdc

Short-C ircuit Current •sc -2 0  to  -65  mAdc Vcc = 5.0 Vdc, ou tpu t grounded


