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Latches
S-R (Set/Reset) Latch:
S R|QF @t 4R Qp-
0 0 hold
0 1 0 1 (reset)
1 0 1 0 (set) d1s Q
1 1 0 0 (forbidden) Qt =S+ RQ
S —
Q
Q
R
Clocked (level sensitive) S-R (Set/Reset) Latch:
S R C | Qt @'t
0 0 1 hold R Qp-
0 1 1 0 1 (reset)
1 0 1] 1 0 (set) 1€
1 1 1 0 0 (forbidden) ds Ql—
xr x 0 hold Qt =5+ RQ
s
Q
c
Q
R
Clocked (level sensitive) J-K Latch:
S R C|QY Q@+t
0 0 1 hold - K Qp-
0 1 1 0 1 (reset)
1 0 1] 1 0 (set) 1€
11 1 toggle 13 Q—
x x 0 hold Qtr=JQ+KQ
L—~
K J R QP Q
C{ﬂ
J } S Q Q
[
Clocked (level sensitive) D (Delay) Latch:
D C | Q+ Q/+
0 1 0 1 (reset)
1 1 1 0 (set) dc Q
x 0 hold Qt=JQ+KQ
D—{>0—R QpP-Q
C C
S Q—Q
cq
S
i ;5
o 1
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Flip-Flops
D Flip-Flop (Positive Edge-Triggered):
D C |t Q7
0 1 1 (reset)
1 1 0 (set) -NC Q
r not | hold QT =JQ+ KQ
D D Q ]— QpP-Q
F c Q ’» Q—Q
ot o
D Flip-Flop (Negative Edge-Triggered):
D C | QY Q@+t
0 1 1 (reset)
1 1 0 (set) -cC Q
r not | hold QT =JQ+ KQ
D—D Q ]— D QP-Q
CT c Q ’» C Qr—Q
o
J-K Flip-Flop (Positive Edge-Triggered):
S R C |t Q7
0 0 i hold - o=
0 1 1 0 1 (reset)
1 0 1 0 (set) +C
1 1 1 toggle 43 -
r =« not] hold Qtr=JQ+KQ
K
D 0
J
c —pC Q
J-K Flip-Flop (Master/Slave):
S R C |Qf Q7
0 0 hold — K Qp-
0 1 n 0 1 (reset)
1 0 | 1 0 (set) ¢
1 1 n toggle —1 Q—
xr x else hold Qtr=JQ+KQ
DF -
K- Q Pt
okl
J Q-
C >0
e,
S
i ;5
@@ o 2
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T (Toggle) Flip-Flop (Positive Edge-Triggered):

— o=
T C | Qt Q' Q
0 1 hold
1 1 toggle | Ql—
x not T hold Qt=T4Q
T K QpP-Q
C C
—J Qr—Q
S
LS
4
f)"



