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General Description

The MM54HCT174/MM74HCT 174 utilize 3.0 micron N-well
microCMOS .technology. They have input threshoid and
output drive similar to LS-TTL with the low standby power of
CMQS.

These positive edge-triggered flip-flops have a common
clock and clear and independent Q outputs. Data on a D
input, having the specified set-up and hold time, is trans-
ferred to the corresponding Q output on the positive-going
transition of the clock pulse. The asynchronous clear
forces all outputs low when it is low.

All inputs to this device are protected from damage due to -

electrostatic discharge by diodes to Vg and ground.

MMS54HCT/MM74HCT devices are intended to interface
TTL and NMOS components to CMOS components. When
there is a LS-TTL equivalent, these parts can be used as
plug-in replacements to reduce system power consump-
tion in existing designs.

Features

8 Typical propagation delay: 20 ns
- Low quiescent current: 80 uA maximum (74HCT series)
8 Fanout of 10 LS-TTL loads

Connection Diagram
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Truth Table(Ea;:h Flip-Flop)

Inputs Outputs
Clear | Clock [ D Q
I X X L
H 1 H H
H t L L
H L X Qo

H = high level (steady-state)

L =low level (steady-state)
X=don't care

1 = transition from low to high level

Q0=the level of Q before the indi-
cated steady-state Input conditions
were established.
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Absolute Maximum Ratings(Notes 1and2)

Operating Conditions

Supply Voltage (Vec) -0.5Vto + 7.0V Min Max Units
gg Igput Vc:talge (V'\";) - ;g\\; to :/,CC + ;:\\; Supply Voltage (Vog) 45 55 %
Utpf’t oltage (Vour) —05VioVeo + 0. DC Input or Qutput Voltage
Clamp Diode Current(l,K,.IOK) +20mA Vi Your) 0 Voe v;
DC Output Current, per Pin{loy) +25mA Operating Temperature Range (Ta)
DC Vccor GND Current, per Pin(lgc) +50mA MM74HCT _40 +85 o)
Storage Temperature Range{Tg1g) —-65°Cto + 150°C MMS4HCT -55 +125 °C
Power Dissipation (Pp)(Note 3) 500 mwW Input Rise or Fall Times .
Lead Temperature (T, )(Soldering, 10 seconds) 260°C {tr, t1) 500 ns
DC Electrical Characteristics v.c =5V = 10% unless otherwise specified
T, =25°C T4HCT 54HCT
Symbol Parameter Conditions A Tp= —40°C to 85°C| To= —55°C 10 125°C | units
Typ Guaranteed Limits
Vig  [Minimum High Level 20 20 20 \
Input Voltage
VL | Maximum Low Level 0.8 0.8 0.8 \%
Input Voltage
VOH Minimum High Level VIN =V or VIL
Outpm Voltage | lOUTl =20 pA VCC Vcc -0.1 Vcc—- 0.1 Vcc -0.1 %
Nour| =40 mA, Ve =45V| 42 [ 398 3.84 3.7 \Y
loyr| =4.B mA, Vcc=5.5V] 5.7 | 4.98 484 4.7 v
VoL |{Maximum Low Level| V= Viyor Vi,
Voltage {lour| =20 pA 0 0.1 0.1 0.1 v
[lout| =40 mA, Vgc=45V| 02 | 026 0.33 0.4 Vv
lloyr| =48 mA, Vg =55V 0.2 | 0.26 0.33 0.4 \Y
N Maximum Input ViN = Ve or GND, +0.1 +1.0 +1.0 A
Current Vip or v
lecc | Maximum Quiescent] Viy == Vcc or GND 8 80 160 pA
Supply Current lour=04sA
Vin=2.4V or 0.5V (Note 4} mA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.

Note 2: Unless otherwise specifiad all voltages are referenced to ground.

Note 3: Power dissipation temperature derating—plastic “N” package: —12 mW/°C from 65°C to 85°C; ceramic “J" package: — 12 mWI°C from 100°C

1o 125°C.
Note 4: Measured per pin, all other inputs haid at Vgg or GND.

AC Electrical Characteristics voc =5V, Ta=25°C,C_ = 15 pF, t,=t;=6 ns (Note 6)

Symbol Parameter Conditions Typ Gu:ir:.lri\tt:ed Units
fmax Maximum Operating Frequency 50 3u MHz
tpHL tPLH Maximum Propagation Delay from Clock to Q 18 30 ns
teHLs tPLH Maximum Propagation Delay from Clear to Q 18 30 ns
tRem Minimum Removal Time, Clear to Clock 20 ns
ts Minimum Set-Up Time D to Clock 10 20 ns
tH Minimum Hold Time Clock to Q -3 0 ns
tw Minimum Pulse Width Clock or Clear 8 16 ns

1473

PLLLOHVL/VSNIN



MM54/74HCT174.

AC Electrical Characteristics v =50+ 10%, C_=50 pF, t,=t; = 6 ns unless otherwise specified

T, =25°C T4HCT 54HCT
Symbol Parameter Conditions A Ta=—40°C1085°C | To=—-55°Ct0125°C | ynits
Typ Guaranteed Limits

fmax Maximum Operating 27 22 18 MHz
Frequency

tpuL, tpun | Maximum Propagation 22 35 44 52 ns.
Delay from Clock to Q

tpHL, tpun | Maximum Propagation 22 35 44 52 ns
Delay from Clearto Q

tREm Minimum Removal 20 25 30 ns
Time Clear to Clock

ts Minimum Set-Up Time 10 20 25 30 ns
D to Clock

th Minimum Hold Time -3 0 0 0 ns
Clockto D

tw Minimum Puise Width 16 20 24 ns
Clock or Clear

tr ts Maximum Input Rise 500 500 500 ns
and Fall Time

truL tyw | Maximum Output Rise 15 19 22 ns
and Fall Time

Cep Power Dissipation (Per Flip-Fiop) ‘ pF
Capacitance (Note 5)

Cin Maximum input 5 10 10 10 pF
Capacitance

Note 5: Cpp determines the no load dy lc power ption, Pp=Cpp chz t+lcc Voo, and the no load dy ic current col ion,

ls=Cpp Ve f+ice
Note 8: Refer to back of this section for Typical MM54/74HCT AC Switching Waveforms and Test Circuits.
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