CMOS Logic MN4000B Series

MN4076B/MN4076BS

MN4076B /MN40O76BS
4-Bit D-Type Registers

B Description

The MN4076B/S are 4-bits registers compased of quad D-type
flip-flops with tristate outpuis and controlled by the common
clock and reset inputs.

All inputs (Dg ~ D3) are stored in four flip-flops on the positive
going edge of the clock, when the data enable inputs (EOq,
EDq)are Low.

In other combinations of the data enable inputs, 4 flip-flops hold
the previous stage even after the going edge of the clock.

When output enable inputs (H)O, E_Ol) are Low, each flip-flop’s
outputs are from Og ~ O3.

In other combinations of the output enable inputs, all outputs
are High impedance.

A High on the reset input makes outputs Low asynchronously.
The MN4076B/S are equivalent to MOTOROLA MN14076B and
RCA CD4076B.

M Truth Table

Input Output
MR | CP | ED, | ED, | Dy | EO, | EO, Ogui
* x # H x 4
N X x ” ps H VA
H x X X X L L L
I va H X x L L no change
L v x H x L L no change
L e L L H L L H
L va L L L L L L
I ™~ x P x L L no change
L x X X X L L no change

Note) X :don’t care
Z : high impedance

16-Pin » Plastic DIL Package

16-Pin » Panaflat Package (SO-16D}
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Pin Explanation

Do~D; I Data input (4 Bits)
EDy. ED: : Data enable input
EO,. EO, : Output enable input

CP . Clock input
MR . Reset input
0,~0;  Data output (4 Bits)
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CMOS Logic MN4000B Series MN4076B/MN4076BS
B Logic Diagram
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M Maximum Ratings (Ta=25C)
Item Symbol Ratings Unit
Supply Voltage Von —0.5~+18 vV
Input Voltage Vi —0.5~Vy,+0.5* vV
Output Voltage Vo —0.5~Vy+0.5* v
Peak Input - Output Current *1 max. 10 mA
Power Dissipation | Ta=—40~+60T P max. 400 o
(per package) Ta=4+60~+85C " Decrease up to 200mW rating at §mW/°C
Power Dissipation (per output terminal) Py max. 100 mw
Operating Ambient Temperature Topr —40~+85 (&
Storage Temperature Tstg —65~+150 T

% Vpp + 0.5V should be under 18V
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CMOS Logic MN4000B Series MN4076B/MN40768BS

B DC Characteristics | Vgs =0V

Vi | Sym- | . Ta=—40C | Ta=25C Ta=85T ]
Item e Conditions - - - Unit
iV | bol min. | max. | min. | max. | min, | max.
5 — 20 — 20 — 150
Quiescent Power
Supply Current 10 Inn | Vi=Vss or Vpp — 40 — 40 — 300 HA
15 — 80 — 80 — 600
Output Voltage 5 , V= Ve or Vi — |0.05| — |0.05| — |0.05
Lo L el 10| Vo | — 1005 — 005 — 005 V
i 15 — 10.05| — 1005 — [0.05
s N 495 — |495]| — [4.95| —
e 10| Vo ! ‘\[’_\; N Voo 9.95 | — 9.5 — [9.95| — | V
15 o 14.95| — 114.95| — |14.95| —
5 0=0.5Vor4.5V — 1.5 — 1.5 — 1.5
ll‘nopxtLe\:lzlltage 10 Vip I, <1pA | V=1V or 9V — 3 — 3 — 3 v
15 Vo=1.5Vor13.5V| — 4 — 4 - 4
5 Vo=0.5Vor4.5V | 3.5 — 3.5 — 3.5 —
R 10 | Vig |l <1uA | Vo=1V or 9V 7| — |7 — 17| =1V
15 Vo=1.5Vor13:5V| 11 — 11 — 11 —
5 'v=0.4V, Vi=0o0r 5V 0.52 — 0.44 — 0.36 —
(Bgaplil\g\ilrrem 16 | Ton '0=0.5V, Vi=0or 10V 1.3 — 1.1 - 0.9 — mA
15 0=1.5V, V=0 or 15V 3.6 - 3 — 2.4 —
5 Vo=4.6V, Vi=0or 5V 0.52 — | 0.44} — 10.36| —
g}gﬁ"i‘evce"l”e“‘ 10 | —Iow | Vy=9.5V, Vi=0or 10V 13| — | 11| — [ 09| — | mA
15 Vo=13.5V, Vi=0o0r 15V 3.6 N 3 Y 2.4 —
Output Current High Level 5 —Ioy [ Vo=2.5V, V=0 0r 5V 1.7 & 1.4 T 1.1 mA
Input Leakage Current 15 +I; | Mi=0o0r 15V 0.3 — 0.3 — 1 HA
sse | Leoksee Cument High Leve | 15 Loz | Vo=V — 1.6 — 1.6 — 12
Outpar Pin Leaksge Current Low Levely 15 | —Ip7 | Vo=Vss — 1.6 — 1.6 — 12 uh
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vin (V) Symbol min. typ. max. Unit
5 - 60 180
Output Rise Time 10 trin — 30 90 ns
15 - 20 60
5 - 60 180
Output Fall Time 10 tTHL — 30 90 ns
15 — 20 60
. . 5 - 150 450
Propagation Delay Time
10 trurL — 60 180 ns
CP=On (H~L) 15 — 45 135
R . 5 — 160 480
Propagation Delay Time 10 o . 65 195 s
CP=On (L~H) 15 — 45 135
Propagation Delay Time 5 - % 285
10 teulL - 40 120 ns
MR~0n (H=L) 15 — 30 90
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CMOS Logic MN4000B Series MN4076B/MN4076BS
B Switching Characteristics (Ta=25C, Vss=0V, CL=50pF)
Item Vo (V) Symbol min. typ. max. Unit
High Level Output Disable Time > o 50 150
. 10 teuz - 35 105 ns
EOn—On (H)
15 — 30 90
Low Level Output Disable Time 5 - 4 135
J— 10 tpLz - 30 90 ns
EOn—On (L)
15 — 30 90
High Level Output Enable Ti > B 6 195
iput
_1g_ evel Output Enable Time 10 tozn N 30 % e
EOn—On (H)
15 — 20 60
5 — 60 180
Low Level Output Enable Time
J— 10 tpz[_ - 25 75 ns
EOn—On (L)
15 — 20 60
5 — —15 10
Set-up Time
10 tsu — —10 0 ns
Dn—CP
15 — -5 0
. 5 — —50 0
Set-up Time
— 10 tsu — —-20 0 ns
EDn—CP
15 — —15 0
] 5 — 30 55
Hold Time 10 thord — 10 20 ns
Dn—CP
15 — 10 15
5 — —25 25
Hold Time ) )
—— 10 thoid — —10 10 ns
EDn—CP
15 — — 5 5
5 — 60 180
Low Level Minimum Clock .
Pulse Width 10 twert 20 60 ns
15 — 15 45
5 — 25 75
High Level Minimum MR
Pu%se Wideth 10 twmrn - 15 45 ns
15 — 10 30
5 4 8 —
Maximum Clock Frequency 10 fmax. 11 22 — MHz
15 16 32 —
Input Capacitance C — — 7.5 pF
® Dynamic Signal Waveforms tuent
Input (CP} J 50% 509 Lo% \ sn%}! \ ’ \
le—Ltsu fo— Lsu
Input {Dn) W%i M 0%
oo, bold
Input (EDn) {50% 50%
l'E,“ (T
Input (EOn) }50% 50% ] 50% 50%
team
Input (MR) lso% . 50%
At N
- % 90% 90%
Output (On) 5‘;3{’% 0% \5"% 10% 10%
He —Hoo Hae —t
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