LOGIC PRODUCTS

FLIP-FLOPS

Six edge-triggered D-type
flip-flops

Three speed-power
ranges available

Buffered common clock
Buffered, asynchronous
Master Reset

DESCRIPTION

The '174 has six edge-triggered D-type flip-
flops with individual D inputs and Q out-
puts. The common buffered Clock (CP)
and Master Reset (MR) inputs load and
reset (clear) all flip-flops simultaneously.

The register is fully edge triggered. The
state of each D input, one setup time
before the LOW-to-HIGH clock transition,
is transferred to the corresponding flip-
flop's Q output.

All outputs will be forced LOW indepen-
dently of Clock or Data inputs by a LOW
voltage level on the MR input. The device
is useful for applications where the true
output only is required and the Clock and
Master Reset are common to all storage
elements.

PIN CONFIGURATION

Hex D Flip-Flops

TYPE TYPICAL fyax TYPICAL Sl({rz!;:l\)r CURRENT
74174 35MHz 45mA
7418174 40MHz 16mA
745174 110MHz 0mA

ORDERING CODE

COMMERCIAL RANGES MILITARY RANGES
PAIRARES Vee=5V £5%; Ty =0°Cto +70°C | Voo =5V £ 10%;To = ~56°Cto + 125°C
N74174N ¢ N74LS174N
Plastic DIP N74S174N
Plastic SO N74LS174D N74S174D
S54174F . S54LS174F
Ceramic DIP S54S174F
S54174W . S54L.5174W
fOSpec S54S174W
LLCC S548174G  * S54L8174G
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54/74 54/74S 54/74LS
All Inputs 1ul 1Sul 1LSul
Qp-Qs Outputs 10ul 10Sul 10LSul

NOTE

Where a 54/74 unit load (ul) is understood to be 404A Iy and — 1.6mA I, a 54/74S unit load (Sul) is 504A Iy and

—20mA |), and 54/74LS unit load (LSul) is 20xA Iy and ~0.4mA I .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)
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LOGIC PRODUCTS

FLIP-FLOPS 54/74174,15174,5174
LOGIC DIAGRAM
MR CP D Dy D, D3 Dy Dg
") ®) 3 () ®) (1) (13 (14)
L D a D a L 0 a L o Q !-— D D Of—
——op cP b CP b cp b cp b cp _\ b cp ‘
Rp Rp Rp Rp Rp \ Rp
3 ¥
Vg =Pin 16 Iﬂ) I 6) il” | (10) | 12 (15)
GND=Pin 8 Qo Qy Q2 Q3 Qq Qs
() =Pin Numbers
FUNCTION TABLE
H =HIGH voltage level steady state
OPERATING INPUTS OUTPUTS h =HIGH voltage level one setup time prior to the LOW-
MODE MR to-HIGH clock transition.
MR|CP| D, Qn L =LOW voltage level steady state.
Reset (clear) Gal %' X L | =LOW voltage level one setup time prior to the LOW-
Load ‘“1” H 1 h H to-HIGH clock transition.
un X =Don't care.
Load "0 H ! ! L I =LOW-to-HIGH clock transition.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 54 54LS 54S 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
-05to -05to -05to -05to -05to -05to
¥ai | - Wpurveiioe +55 +7.0 +55 +55 +7.0 +55 i
-30to -30 to -30to -30 to -30 to -30to
In Input current 16 1 +5 e i S mA
v Volitage applied to output in HIGH -05to -05to -05to -05to -05to -05to v
OUT  output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range -55to +125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
54/74 54/74LS 54/74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Mil 45 5.0 85 45 5.0 55 45 5.0 5.5 \4
Vee Supply voltage
Com’l | 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25 V'
Vi HIGH-level input voltage 2.0 20 20 v
3 Mil +038 +0.7 +0.8 \J
Vi LOW-level input voltage
Com’l +08 +0.8 +08 v
ik Input clamp current -12 -18 -18 mA
lon HIGH:-level output current - 800 - 400 =1000( pA
Mil 16 4 20 mA
lou LOW-level output current
Com’| 16 8 20 mA
’ : Mil -55 +125 | -55 +125 | -55 +125 °C
Ta Operating free-air temperature
Com’l 0 70 0 70 0 70 °C
NOTE

ViL= + 0.7V MAX for 54S at + 125°C only

4-310




LOGIC PRODUCTS

FLIP-FLOPS

54/74174,15174,5174

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

PARAMETER TEST CONDITIONS' o)L Ll - Lo L UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
v HIGH-level Voe=MIN, Vi = MIN, Mil 2.4 3.4 2.5 3.4 25 3.4 v
OH output voltage | Vi = MAX, loy=MAX [Com'l | 24 | 3.4 T i 27 | 34 v
Mil ; 4 025 | 0.4 5% v
LOW-level Vec=MIN, |, = maX L : o
NoL V= MIN, Com'l 0.2 0.4 035 | 05 0.5 \
output voltage Vi = MAX
L= lou=4mA | 74LS 025 | 0.4 v
Input clam
Vi vo‘:moe P Vee=MIN, I= I -15 -15 =42y
Input current V=55V 1.0 10 | mA
I, at maximum Vee = MAX
input voltage Vi=7.0V 0.1 mA
HIGH-level V=24V 40 pA
"W input current | Yoo = MAX V=27V 20 50 | uA
LOW-level V,=0.4V -16 -04 mA
e Input current RE V=05V -20| mA
Short-circuit Mil -20 - 57 -20 -100 | —40 -100 | mA
e 3 Vee = MAX
output current Com'l | —18 -57 | -20 -100 | -40 -100 | mA
Supply current*
lec. gotal Voe = MAX 45 | 65 16 | 26 90 | 144 | mA
NOTES
1. For conditions shown as MIN or MAX, use the approp! value under P ] for the type.
2. All typical values are at Voo =5V, Ty = 25°C.
3. lpg s tested with Vo v = +0.5V and Voo = 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.

b o o

AC CHARACTERISTICS T,=25°C, Vgc=5.0V

Icc Is measured after a momentary ground, then 4.5V is applied to Clock, with 4.5V applied to all Data and MR inputs and all outputs open.
VoL = +0.45V MAX for 548 at +125°C only.

54/74 54LS/74LS 548/74S
PARAMETER TEST CONDITIONS | C =15pF, R =4000 | C =15pF, R =2k | C =15pF, R =2800 | UNIT
Min Max Min Max Min Max
Maximum clock
frmax frequency Waveform 1 25 30 75 MHz
tpuw  Propagation delay 30 30 13
ten.  Clock to output Wavetonge 35 30 17 "
Propagation delay
thuL MR to output Waveform 3 35 35 22 nis
NOTE
Per industry convention, ’MA)( Is the worst case value of the maximum device operating frequency with no constraints on 1y, ty, puise width or duty cycle.
AC SETUP REQUIREMENTS T,=25°C, Vcc=5.0V
PARAMETER TEST CONDITIONS S prag s b UNIT
Min Max Min Max Min Max
tw(L) Clock pulse width (LOW) Waveform 1 20 20 7.0 ns
tw  Master Reset pulse width Waveform 3 20 20 10 ns
ty Setup time, data to CP Waveform 2 20 20 5.0 ns
th Hold time, data to CP Waveform 2 5 S 3.0 ns
tec Recovery time, MR to CP Waveform 3 25 25 5.0 ns
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LOGIC PRODUCTS

FLIP-FLOPS

54/74174,15174,5174

AC WAVEFORMS

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

pmax

| i ¥

SR e A -

tPHL | tPLH |

| .

VM Ym
b ’

VM = 15V for 54/74 and 545748, V), = 1.3V for 54LS/74LS

Waveform 1

|~'pm.~l

DATA SET-UP AND HOLD TIMES

Vi = 15V for 54174 and 54SI74S, Vy = 1.3V for S4LS/74LS

The shaded areas indicate when the input is permitted to change for predictable
output performance

Waveform 2

MASTER RESET TO OUTPUT DELAY, MASTER RESET
PULSE WIDTH, AND MASTER RESET RECOVERY TIME

fitepls: 1S

m

BRI 1T By

V=15V for 54/74 and 545/74S, V), = 1.3V for 54LS/74LS
Waveform 3

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS

vee vee
PULSE < b
GENERATOR boian

e ()

l _1 -D

DEFINITIONS
R = Load resistor to Vi, see AC CHARACTERISTICS for value

TICS for value.
Ry = Termination resistance should be equal to Zg 7 of Pulse Generators.
D =Diodes are 1N916, 1N3064, or equivalent
tTLH. 'THL Values should be less than or equal to the table entries

C|_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

INPUT PULSE DEFINITIONS

b t { AMP
90% id 90% i
NEGATIVE [ XYM ™
PULSE
10%
10% 4 P
L—'THL(H) ITLH(t) —= ot
I-m.nﬂn Wm.un—-l -
AMP (V)
90% 90%
POSITIVE
PULSE vm M
10%
10%: | o | K o
V= 1.3V for 54LS/74LS; V), = 1.5V for all other TTL families
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Puise Width | ty y | tyHe
54/74 3.ov 1MHz 500ns 7ns 7ns
54LS/74LS 3ov 1MHz 500ns 15ns 6ns
548/74S 3.0v 1MHz 500ns 25ns | 25ns
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