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M74LS74AP

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH SET AND RESET

DESCRIPTION
The M74LS74AP is a semiconductor intergrated circuit PIN CONFIGURATION (TOP VIEW)
containing 2 D-type positive edge-triggered flip-flop circuits
with discrete terminals for clock input T, data input D and
direct set and reset inputs % and Rp. DIRECT _
Reset ineuT 1AD —[1]
FEATURES pATA INPUT 10 —[2}HH gtlERsE(T:TlNPUT
® Each flip-flop can be used independently. cLock NeuT 1T —[3] I DATA INPUT
® Direct set and reset inputs OIRECT o
® Positive edge-triggering SET INPUT 15D —{1] CLOCK INPUT
e Qand O outputs . { 10 —[5] pimect
® Wide operating temperature range (T = -20 ~ +75 C) OUTPUTS §
10 «[€]
OUTPUTS
APPLICATION aND [T
General purpose, for use in industrial and consumer
equipment.
FUNCTIONAL DESCRIPTION : Outline 14P4
When T changes from low to high, the D signal immediately
before the change emerges- in outputs Q and Q in LOGIC DIAGRAM
accordance with the function table. By using Sg and Rp, (EACH FLIP-FLOP)
this IC can be made into a direct R-S flip-flop. When both .
Sp and Rp are low, Q = Q = high. However, when both of
them change to high at the same time, the status of Q and
Q cannot be anticipated. For use as a D-type filip-flop, ?é?E.%TpUT% —
Sp and Rp must be kept in high. pATA © —0Q
5K T %
FUNCTION TABLE oneer =D o e
% [ m [ 7 [ o [ o [ 1 R o
L H X X H L
H L X X L H
L L X X H* H *
H H L X Q° o0
H H t H H L
H H } L L H
Note 11+ : Transition from low to high-level
QU‘, level of Q before the indicated steady-state input conditions were established.
QO : fevel of Q before the indicated steady-state input conditions were established.
X o Irrelevant
* ! Nonstable; it will not persist when Rp, Sp inputs return to their in-
active (high) level.
ABSOLUTE MAXIMUM RATINGS (Ta=—20~ +75C, unless otherwise noted )
Symbol Parameter Conditions Limits Unit
Vee Supply voltage —0.5~+7 A
V) input voltage —0.5~+5.5 \
Vo Output voitage High-level state —0.5~Vge \
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range — 65~ + 150 T
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MITSUBISHI LSTTLs

M74LS74AP

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH SET AND RESET

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75T, unless otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
loH High-level output current Vou=2.7V 0 — 400 1A
VoL =0.4V 0 4 mA
oL Low-level output current
VoL =0.5V o} 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20--+75T. unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ* L Max
Viy High-ievel input voltage 2 ! )
Vi Low-level input voltage ! 0.8 \
Vic Input clamp voltage Vee - 4.75V, lig~ —18mA i 1.5 "\/
Voo =4.75V, Vi=0.8V, v,=2V
VoM High-level output voltage 2.7 3.4 \Y
lop= —400uA !
Voo =4.75V loL = 4mA "0.25 0.4 v
VoL Low-level output voltage }
Vi- 0.8V, V=2V loL =8mA 0.35 0.5 | \
D, T 20 |
== Voe=5.25V. V=2.7V |
. ) Sp, Ro a0 ! 1A
I High-level input current B
D, T 0.1
— — Ve ¢ 5.25V. Vi=10V . E—————
i Sp. Rp 0.2 mA
fevel i 0. 7 Vee - 5.25V. Vi 0.4V 4?} 0.4
h Low-levet input current — —— ce . V) . | — P
- Sp. Rop | —0.8 mA
los Short-circuit output current  (Note 2) i Voo 5.25V. Vo= 0V —20 I 100 mA
ico Supply current } Voo =5.25V, (Note3) 4 8 mA
* . All typical values are at Vg = 5V, Ta=25°C.
Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time
Note 3: Measurement circuit
SWITCHING CHARACTERISTICS (vcc = 5v. Ta=25C. uniess otherwise noted )
Limits !
Symbol Parameter i Test conditions o o e —————— Unit
! Min Tvp Max |
fmax Maximum clock frequency 25 50 MHz
e Low-to-high-level, high-to-tow-level output propagation 1M 25 ns
teHL : time, from Tto Q, Q CL = 15pF 11 40 ns
teLH ! Low-to-high-ievel, high-to-low-level output propagation {Note 4} 8 25 T ns 1
teHL time, from Sp. Rp to Q. Q 1 40 ! ns

Note 4: Measurement circuit
INPUT Voo ouTPuUT

T

PG buT

509 l IcL

7

(1} The pulse generator (PG} has the following characteristics
PRR = 1MHz, t¢ = 6ns, tf = Bns, ty, = 500ns,
Vp =3Vpp, Zg =500

{2) C_ includes probe and jig capacitance.
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M74LS74AP

DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS WITH SET AND RESET

TIMING REQUIREMENTS (vco=5v, Ta—25T, unless otherwise noted )

Symbol Parameter Test conditions Limits Unit
Min Typ Max

tw(Th) | Clock input T high pulse width 25 a ns
tw (%0.RD) 1 Direct set and reset inputs Sp., Rp pulse width 25 4 ns
tsu(on) | Setup time high D 1o T j ' 20 10 ns
tsub) | Setuptime lowDto T 20 8 ns
th(pH) I Hold time high D to T 5 — 5 ns
th(pL) I Hold time low D to T 5 —5 ns

TIMING DIAGRAM (Reference level = 1.3V)

tsu(ou) th(pL) tsu(oHy  th(pH)

NN AT T =)

tw (S0)

.

tw (Rp)
T ! Rp ' !
—] Tw(TH) ]
——————— o .
Q Q 1
TpHL TPLH oLk tewL
) . Q
—
teLH tPHL teHL teLH

Note 4: The shaded areas indicate when the input is permitted to change for
predictable output performance.

APPLICATION EXAMPLE
Yadivider

Sp S
D 1 o P (oS

Rp O Ap O
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' PACKAGE OUTLINES
IEEHCIBE? 00L35L1 3

T-90-2.0

TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm

ELECTRIC
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