SPXXHC113
SPXXHCA473
SPXXHC174
SPXXHCA175
SPXXHC374
SPXXHC574

Features

B Utilizes SPI's Selective Oxidation,
Silicon-Gate CMOS Process.

M Speed, function and pin-out
compatible to 74LS series Logic.

W High Noise Immunity.

W Low quiescent power consumption.

W Wide power supply range.

B Operates over V. range of 2.0 t0 6.0
Volts.

B Symmetric current drive.

MW All Inputs are fully buffered.

M All devices have Input Protection
diodes to V¢ and ground.

B All devices have Logic Input voltage
levels consistent with CMOS.

All devices contain diodes to protect inputs
against damage due to high static voltages or
electric fields; however, it is advised that

precautions be taken not to exceed the maximum

recommended input voltages. All unused inputs
must be connected to an appropriate iogic
voltage level (either V¢ or GND).

54/74 Series
Flip Flops

Ordering Information

Plastic DIP,
Industrial Temp Range

Ceramic DIP,

Industrial Temp Range

Ceramic DIP, .~
Military Tewp Range

SP74HCXXXN SP74HCXXXJ SP54HEXXXJ
Absolute Maximum Ratings

Parameter Min Max Units
Vee DC Supply Voltage -05 +7.0 \
Vi, Vo Input or Output Voltage -0.5 Ve +0.5 v
I DC Current Per Pin Any Input or Output — 25 mA
lec DC Current Drain, Vo or GND — 50 mA
Ts Storage Temperature -85 + 150 °C
Py Power Dissipation (Note 1) — 500 mw
TL ounting suriace for 10 seq) - % c
Note 1: Derate at 12mW/°C over +45 to +85°C for Plastic “N” Package
Recommended Operating Conditions

SP74HCXXX SP54HCXXX
Parameter Min Max Min Max Units

Vee DC Supply Voltage Range 2.0 6.0 2.0 6.0 \
V), Vo Input Voltage. Output Voltage 0 Vee o] Vee '
Ta Operating Temperature Range  —40 +85 —55 +125 °C
SPXXHC113 SPXXHC473 SPXXHC174

Dual J K Flip-Flop with Preset.
Negative-Edge Triggered
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Quad D-Type Flip-Flops with
Common Direct Clear
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Quad D-Type Flip-Flop
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Octal D-Type Flip-Flop

Hex D-Type Flip-Flops with
Common Direct Clear
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DC Electrical Characteristics Quarantesd Limits

Typ SP74HC SPS54MHC
Symbol Parameter Conditions Vee T=25°C _40to +85°C —55to +125°C Units
Minimum High Level V=01V or Ve -0.1V 2.0v 15 1.5
Viy Input Voitage lg=20 kA 4.5V 3.15 3.15 v
N 6.0V 42 42
Maximum Low Level Vg=0.1V or Vo -0.1V 2.0V 0.3 0.3
Vi Input Voltage lg=20 pA 4.5V 0.9 09 v
6.0V 1.2 1.2
Minimum High Level lon =20 A 2.0V 20 19 1.9
Von Output Voltage V,=V¢c or GND 4.5V 45 4.4 44 \
6.0V 6.0 5.9 59
lon=* 4.5V 3.7 37 v
V= Vg or GND 6.0V 5.2 5.2
Maximum Low Level loL =20 A 2.0V 0 0.1 0.1
Voo Output Voltage V,=Vgc or GND 4.5V 0 0.1 0.1 v
6.0V 0 0.1 0.1
lo=" 4.5V 0.1 0.3 0.4 v
V= Vg or GND 6.0V 0.3 0.4
V=V or GND
hn Input Leakage Current Voo =20 t0 6.0V +1.0 +1.0 A
Maximum Quiescent Vi =VeeorGND T4=25°C 5.0V 0.1 20 20
lec Supply Current lo=0uA T,=85°C 50V 20.0 20.0 wh
To=125C 5.0V 40.0
lozH Output Off Vour= T,=25"C 5.0V 0.1 1.0 1.0
lozL Current Vee of GND T, =85°C 5.0V 5.0 5.0 A
Ta=125C 5.0V 10.0
* 4ma STD outputs 6ma Bus-Drivers
AC Electrical Characteristics (Voo =5.0V, t,=1t;=6ns, T, =25°C, uniess otherwise specified)
Device Guaranteed
Type Symbol Parameter Conditions Typ Limit Units
C =15pF 24
113 | T PP Clock to Qp C_ =50pF 2 ns
2 C=15pF 22
touLs thLm Clock to Qp Ct:SOSF 24 ns
C_=15pF 22
tenLs thLm Clock to Qg Ct: SDSF 24 ns
5 C_=15pF 22
tenur teLH Clock to Qg Ct - SOgF 24 ns
tw Minimum Clock Puise Width 7 ns
tw Minimum Set Pulse Width 8
fnax Maximum Clock Frequency 40 MHz
Cin Input Capacitance 2 pF
173 tons o Clock to Q P ;ggi 2 ns
L=
ty Minimum Ciock Pulse Width 10 ns
Frnax Maximum Clock Frequency 50 MHz
Cin Input Capacitance 2 pF
174 touLs tein Clock to Output gt: ;ggi S? ns
T C, =15pF 25
tpmL tpLu MR to Output Ct - SOgF 27 ns
ty Minimum Clock Pulse Width 9 ns
ty Minimum MR Pulse Width 8
frnax Maximum Clock Frequency 40 MHz
Cin Input Capacitance 2 pF

CONTINUED ON NEXT PAGE




AC Elechrical Characteristics (Voo =50V, t,=t,=6ns, T, = 25°C, unless otherwise specified) CONTINUED

Device

Guaranteed

Type Symbol Parameter Conditions Typ Limit Units
175 ton o Clock to Q gt = gggg i ns
= C, =15pF 15
tomes oL MR to Q ct:sogF 18 ns
NI C, =15pF 20
tous touy MRto Q@ o2 50&: P ns
tw Minimum Clock Pulse Width 8 n
1, Minimum MR Pulse Width 7 ®
fmax Maximum Clock Frequency 40 Mhz
in Input Capacitance 2 pF
374 tons toLy Clock to Output gtz gggi = ns
tpzL, tezl Enabie to High/Low g'- = ;gg; 1; ns
=
tonz: torz Disable from High/Low g'—f ;gzr_. E ns
L=
fnax Maximum Clock Frequency 30 MHz
G Input Capacitance 2 pF
574 tonL tein Clock to Output g'- = ;gg": ;(7) ns
L=
tene ten Enable to High/Low gt:;gg:: ;g ns
tens tem Disable from High/Low g'-f ;?)Si ;? ns
L=
Frnax Maximum Ciock Frequency 30 MHz
Ci, Input Capacitance 2 pF
AC Waveforms Propagation Time Test Circuit
Input Qutput

Pulse Generator

tise = tyan = B.ONSec Device Under Test

ke
Vin nl‘ri 90% 50% !
7 50% 50% N\ I
ViL T 10% 10%] )
toLm T C.
so%jl Includes Oscilloscope probe and
test fixture capacitance C; = 15pF

unless otherwise specified.

Voltage Waveforms Enable & Disable Times,
3-State Outputs

Propagation Time Test Circuit
3-State Output Devices

+Vee

: | input OQuiput @

Ve I ' T 1Ke
! Pulse Generator .

OUTPUT CONTROLW X tige = a1 = 6.0nS6C Device Under Test

Ve 1 c,
! L
| k) @

Vour

@ tez ortp 2
@ tezu or tpuz

(
Vour T |




Mode Select and Function Tables

HC113 HC174
N Out Inputs Outputs
Operating Mode L1 TP J K [) a Operating Mode MR CP D, Q,
Asynchranous Set L X X X H L Reset (clear) L X X L
Toggle H { h h T q toad “I” H t h H
Load “0" (Reset) H { I h L H Load “O" Wt oL
Load “1” (Set) H i h | H L
Hold “no change” H 4 ] | q a HC17
Inputs Outputs
HC173 Operating Mode MR CP D, Q, Q,
Register 1 Outputs Reset (clear) L X X L H
p Outputs
Operating Modes MR CcP E, E, D, Q, (Register) Load “1” H ¢+ h H L
Reset (clear) H X X X X L Load “O” H to L H
L t 1 | i L
Parallel Load L t | I h H
L X h X X q
Hold (No change] n
{ ge) L X X h X a,
HC173
3-State Buffer Inputs Outputs
Operating Modes Q,, (Register) OE, OE, Q,, Q4, @, Q,
Read I’j{ t t Il:l
Disabled X " X Eg
HC374

Inputs

Outputs

Operating Modes OE cpP D, Internal Register Q,Q,
R | t | L L
Load & read register L ) h H H
Load register & H t | L (¥4}
disable outputs H t h H [va)

H=HIGH voitage level.

h = HGH voltage level one setup time prior to the LOW
to HIGH clock transition.

L =LOW voltage level.

I = LOW voltage level one setup time prior to the LOW
to HIGH clock tranmsition

{Z) = HIGH impedance “‘off" state.

f =LOW to HIGH ciock transition,




