Signetics

Logic Products

DESCRIPTION

The '74 is a dual positive edge-triggered
D-type flip-flop featuring individual Data,
Clock, Set and Reset inputs; also com-
plementary Q and Q outputs.

Set (Sp) and Reset (Rp) are asynchro-
nous active-LOW inputs and operate
independently of the Clock input. Infor-
mation on the Data (D) input is trans-
ferred to the Q output on the LOW-to-
HIGH transition of the clock pulse. The
D inputs must be stable one set-up time
prior to the LOW-to-HIGH clock transi-
tion for predictable operation. Although
the Clock input is level-sensitive, the
positive transition of the clock pulse
between the 0.8V and 2.0V levels should
be equal to or less than the clock-to-
output delay time for reliable operation.

PIN CONFIGURATION

7474, LS74A,
Flip-Flops

Dual D-Type Flip-Flop
Product Specification

S74

TYPE TYPICAL fax TYPICAL %_Jg:k{) CURRENT
7474 25MHz 17mA
74LS74A 33MHz 4mA
74874 100MHz 30mA

NOTE:
For information regarding -devices processed to Military Specifications, see the Signetics Military Products
Data Manual.

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta =0°C to +70°C
Plastic DIP N7474N, N74LS74AN, N74S74N
Plastic SO N741S74A, N74874D

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74S 74LS
D Input tul 1Sul 1LSul
Rp Input 2ul 3Sul 2LSul
Sp Input Tul 2Sul 2LSul
CP Input 2u! 2Sul 1LSul
QQ Qutputs 10ul 10Sut 10LSul

NOTE:
Where a 74 unit load {ul) is understood to be 40uA Iy and ~1.6mA [y, a 74S unit load (Sul) is 50uA Iy and
-2.0mA I, and 74LS unit load {LSul) is 20pA (i and —0.4mA ..

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

q 10
figy (1] 7] Vee 4 -y Bs s
o, 2} [73] Rpa 2—{ o, So1 q,|-5 120, 50z o |3 —pc
—1iD ]
cpy 3] 371 0, e [~ 2
Sp1 (2] Efpz 3 —p> Py 11— CPy rop 7 \
% ] |k 1‘; L c2 —
a = s 2|
a2 2] G2 Rpy 046 Rpz 02| 3 :” 8
GND E [5] 6, T T
1 13 15035905
COO56505 15036008
December 4, 1985 5-104 853-0566 81501



Signetics Logic Products Product Specification

Flip-Flops 7474, LS74A, S74
LOGIC DIAGRAM MODE SELECT — FUNCTION TABLE
= INPUTS QUTPUTS
Sp OPERATING MODE — — —
Sp Rp | CP D Q Q
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H
R {Clear)
o o Undetermined(" L L X | x H H
Load "1' (Set) H H 1 h H L
Load ""0" (Reset) H H 1 I L H
H =HIGH voltage level steady state.
= HIGH voltage level one set-up time prior to the LOW-10-HIGH clock
cp & transition.
1 L =LOW voltage level steady state.
= LOW voltage level one set-up time prior to the LOW-to-HIGH clock
transition.
X =Don't care.
T = LOW-to-HIGH clock transition.
D NOTE:
(1) Both outputs will be HIGH while both S and Rp are LOW, but the
Loo27805 output states are unpredictable if Sp and Rp go HIGH simultaneously.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range uniess otherwise noted.)

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 "
Viy Input voitage -05 to +5.5 -051t0 +7.0 -05to +55 7
In Input current -30 to +5 -30 to +1 -30 to +5 mA
Vour th';igtes;‘:z"ed to output in HIGH ~05 10 +Vog | -05 10 +Vee | ~05 to +Vge v
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 475 5.0 525 | 475 5.0 525 | 475 5.0 5.25
Vin HiGH-levet input voltage 2.0 2.0 2.0
ViL LOW-level input voltage +08 +08 +0.8
lik Input clamp current -12 -18 -18 mA
lon HIGH-level output current -400 -400 -1000 HA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
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Signetics Logic Products Product Specification

Flip-Flops 7474, LS74A, S74

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

7474 74LS74A 74574
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level
Voc = MIN, Vi = MIN,
Vo output Vi = MAX, lon = MAX 2.4 3.4 2.7 34 27 34 \
voltage
LOW-level Voe = MIN, loL = MAX 0.2 | 04 035 | 05 05 | Vv
VoL output Vi = MIN,
voltage VL= MAX loL = 4mA (74LS) 0.25 | 0.4 v
Input clamp _ - _
Vik voltage Ve =MIN, || =k 15 ~1.5 -1.2 v
V=55V 1.0 1.0 | mA
Input .
current at D input 01 mA
L maximum Voo = MAX Rp input 0.2 mA
input Vi=7.0V 5 . 02 "
voltage o NPy : m

CP input 0.1 mA

D input 40 vA

Rp input 120 HA

V=24V |—
Sp input 80 uA
HIGH-level .
o input Voo = MAX CP input 8o A
current D input 20 50 uA
Rp input 40 150 | pA
V=27V —

Sp input 40 100 | pA

CP input 20 100 uA

D input -16 -0.4 mA

Rp input -3.2 -0.8 mA

V=04V |—

Sp input -1.6 -0.8 mA
| LOW-level « CP input -3.2 -04 mA
IL input Ve =MA

current® D input -2 mA
Rp input -6 mA
V=05V —
Sp input -4 mA
CP input -4 mA
Short-circuit
log  output Veo = MAX -18 -57 | =20 -100 | -40 -100| mA
current’
Supply
lcc  current? Ve = MAX 17 | 30 4 8 30 | 50 mA
(total)
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vg =5V, Ta =25°C.

3. lgs is tested with Voyt = +0.5V and V¢e = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

4. Measure Icc with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn.

5. Set is tested with reset HIGH and reset is tested with set HIGH.
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Signetics Logic Products Product Specification

Flip-Flops 7474, LS74A, S74

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vg =5.0V

74 74LS 745
PARAMETER TEST CONDITIONS | C, = 15pF, R_ = 4002 | C_ = 15pF, R_ = 2k | C = 15pF, R = 28002 | UNIT
Min Max Min Max Min Max
Maximum clock
fmax fraquency Waveform 1 15 25 75 MHz
PLH Propagation delay 25 25 9
tPHL Clock to output Waveform 1 40 40 g ns
i | Waveform 2
bt ot or Reser 25 2 S | ns
torL Waveform 2 40 40 135
to output CP = HIGH
Set or Reset to Waveform 2
PHL utput CP=LOW 40 40 i
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t, t, pulse width or duty cycle.

AC SET-UP REQUIREMENTS T, =25°C, Vg =5.0V

74 74LS 74
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 30 25 6 ns
tw(l) Clock pulse width (LOW) Waveform 1 37 7.3 ns
twil} Set or reset pulse width {LOW) Waveform 2 30 25 7 ns
ts(H) Set-up time (HIGH) data to clock Waveform 1 20 20 3 ns
ts(L)  Set-up time (LOW) data to clock Waveform 1 20 20 3 ns
t Hold time data to clock Waveform 1 5 5 2 ns

AC WAVEFORMS

cp 7{' va l '™ '™ RESET (Rp) '™ Vu
L—T'Pm tpLH——] tpLH .__.t_ tpyL
Q \ m % Vi a Z Va 5 Vm
l‘—"— 'PHL ‘—l—'PLu

WFO76305 WFO76408

Vi = 1.3V for 74LS; vy = 1.5V for all other TTL famities. Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted
to change for predictable output performance.

Waveform 1. Clock To Output Delays, Data Waveform 2. Set And Reset To Output
Set-up And Hold Times, Clock Puise Width Delays, Set And Reset Pulse Widths
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Flip-Flops 7474, LS74A, S74

TEST CIRCUITS AND WAVEFORMS

vee vee =\ | w | oo AMP W)
a NEGATIVE | X VM Ym
L
PULSE 10% 10%
VIN vout I ov
PULSE bUT ! 4‘
GENERATOR o —= r—ITHL(D tTLH(t) fe—
- TLHIt) !mumﬂ b
RT G o 0% 30% AMP ()
POSITIVE
PULSE VM m
= = = - = = 10%7 tw R10% ov
TEO028405 WF084505
V= 1.3V for 74LS; Vyy = 1.5V for all other TTL families
Test Circuit For 74 Totem-Pole Outputs Input Pulse Detfinition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vge; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width tren | tTHL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0V 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3084, or equivalent. 74Ls 3.0V TMHz 500ns 15ns | 6ns
trum, trul Values should be less than or equal to the table l 748 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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