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MM54HC374/MM74HC374

Semiconductor I=4e-07-1/
TRI-STATE® Octal D-Type Flip-Flop
General Description _
These high speed Octal D-Typs Flip-Flops ulilize advanced  The 54HG/74HC logic family is speed, function, and pinout
silicon-gate CMOS technology. They possess the highnoise  compatible with the standard 54LS/74LS logic family. All
immunity and low power consumption of standard CMOS inputs are protected from damage due to static discharge by
integrated circuits, as well as the ability to drive 15 LS-TTL  internal diode clamps to Vg and ground.
loads. Due to the large output drive capability and the TRI-
STATE feature, these devices are ideally suited for interfac- Features
ing with bus lines in a bus organized system. ® Typical propagation delay: 20 ns
These devices are positive edge triggered flip-flops. Data at = Wide operating voitage range: 2-6V
the :D insfuts.er;?etti;g gm ustetutps and ho!g time fegtqtjiregggnts, ® Low input current: 1 pA maximum
are transferred to the Q outputs on positive going transitions - ; i :
of the CLOCK (CK) input. When a high logic level is applied é‘;‘:’n q:t';sl;":’v‘i'l:‘:;:""ﬁaot:: maxmum
to the OUTPUT CONTROL (OC) input, all outputs go to a patl’ s-oriented systems
high impedance state, regardiess of what signals are pros- ™ Output drive capability: 15 LS-TTL loads
ent at the other inputs and the state of the storage ele-
ments.
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Top View
Order Number MM54HC374* or MM74HC374*
*Please look into Section 8, Appendix D for availability of various package types.
Truth Table
out H = high Level, L = Low Leve!
utput Clock | Data | Output X = don't Care
Control T = transition from low-to-high
L T H H Z = high impedance state
L T L L Qo= the level of the output before steady state
L L X QO input conditions were established
H X X Z
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Absolute Maximum Ratings (Notes 13 2)

Operating Conditiofe J0~C1- 1]

It Military/Aerospace specified devices are required, Min Max Units
contact the Natlonal Semiconductor Sales Office/ Supply Voltage (Vci) 2 6 v
Distributors for availability and specifications. DC Input or Output Voltage 0 Vee v
Supply Voltage (Vcg) —0.5t0 +7.0V Vin: Vour)
DC Input Voitage (Vi) —1.5t0 Vog+1.5V Operating Temp. Range (Ta)
DC Output Voltage (Vour) —0.5to Vgg+0.5v MM74HC ~40 +85 °C
Clamp Diode Current (I, lox) +20 mA ) MM5.4HC —55 +125 ¢
DC Output Current, per pin (lout) +35mA Wput Ris or Fall Times
N (tnt} Vce=20V 1000 ns
DG Vg or GND Current, per pin {Icc) +70 mA Vog=4.5V 500 ns
Storage Temperature Range (TsTg) —-65°Cto +150°C Vee=6.0V 400 ns
Power Dissipation (Pp)
(Note 3) 600 mW
8.0. Package only 500 mwW
Lead Temp. (T (Soldering 10 seconds) 260°C
DC Electrical Characteristics
ra25C 74HC 54HC
Symbol Parameter Conditions Vee A ) Ta=—40t0 86°C | Tpo=—5510125°C | Upits
Typ Guaranteed Limits
Vi Minimum High Level 2.0V 1.5 1.5 1.5 \
input Voltage 4.5V 3.15 3.15 3.15 A
6.0V 4.2 4.2 4.2 v
ViL Maximum Low Level 20V 0.5 0.5 0.5 \
Input Voltage** 4.5V 1.35 1.35 1.35 v
6.0V 1.8 1.8 1.8 A
Vou Minimum High Level | Vin=V|qorV,
Output Voitage flout| <20 pA 20v|{ 20 19 1.9 1.9 v
45V | 45 | 44 44 44 v
6.0V | 6.0 5.9 59 5.9 '
Vin=Vigorvy
[loyt|<6.0 mA 45V | 42 | 3.98 3.84 3.7 v
llout]<7.8 mA 6.0V | 57 | 5.48 5.34 5.2 '
VoL Maximum Low Level | Viy=V) or V)
Output Voltage [lout| <20 pA 20V 0 | 0.1 0.1 0.1 v
4.5V 0 0.1 0.1 0.1 Vv
60V]| 0 0.1 04 0.1 v
ViN=ViHorV),
Pout/<6.0mA 45V | 02 | 026 0.33 0.4 v
llout]<7.8 mA 6.0V | 02 | 0.26 0.33 0.4 v
fin Maximum Input Vin=Vcc or GND 6.0V +0.1 +1.0 +1.0 rA
Current
loz Maximum TRI-STATE | ViN=Vi, OC=V}y | 6.0V +0.5 +5 +10 pA
Qutput Leakage VouTt=Vcg or GND
Current
lec Maximum Quiescent | Viy=Vcge or GND 6.0V 8.0 80 160 HA
Supply Current louT=0 pA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may oceur.
Nate 2: Unless otherwise specified all voltages are referenced to ground.

Note 3: Power Dissipation temperatute deraling — plastic “N" package: — 12 mW/*C from 65°C to 85°C; ceramic “J" package: — 12 mW/*C from 100°C to 125°C,

Note 4: For a power supply of 5V * 10% the worst case output voltages (Vou, and Vor) occur for HC at 4.5V, Thus the 4.5V valuss should be used when designing

with this supply. Worst case Vi and Vji occur at Voo =5.5Y and 4.5V respectively. (The Vi value at 5,5V is 3.85V.) The worst case leakage current (i, Icc; and
102) occur for CMOS at the higher voltage and sb the 6.0V values should be used.

**Vi_ limits are currently tested at 20% of Ve, The above Vi specification (30% of V) will be implemented no later than Qf, CY'89.

R LI

3-289

VLEOHYLNN/YLEOHYSININ



NATIONAL SEMICOND {LOGIC} 10OE D IESDLLEE 00L540Y4 b l

MM54HC374/MM74HC374

T-H0 -0~ ||

AC Electrical Characteristics voc=5v, Ta=25°C, t,=4=6ns

Symbol Parameter Conditions | Typ Gua:la"r‘\'tteed Units
famax Maximum Operating 50 35 MHz
Frequency
tpHL, tpey | Maximum Propagation CL=45pF 20 32 ns
Delay Clock to Q
tpzH, tpz. | Maximum Output Enable | Ry = kQ
Time Cp.=45pF 18 28 ns
tpHz, tprz | Maximum Output Disable | R = kQ 17 25 ns
Time CL=5pF )
ts Minimum Setup Time 20 ns
tH Minimum Hold Time 5 ns
tw Minimum Pulse Width 9 16 ns

AC Electrical Characteristics vcg=2.0-6.0v, ¢ =50 pF, t,= ;=6 ns (unless otharwise specitied)

Ta=25C 74HC 54HC
Symbo! Parameter Conditions | Veg A Tao=—401085°C | To=—55t0 125°C | Units
Typ Guaranteed Limits
fMAX Maximum Operating Cp=50pF 20V 6 5 4 MHz
Frequency 4.5V 30 24 20 MHz
6.0V 35 28 23 MHz
tpHL tpry | Maximum Propagation C_=50pF |20V} 68 | 180 225 270 ns
Delay, Glock to Q CL=150pF | 2.0V | 110 | 230 288 345 ns
Cp. =50 pF 45V | 22 36 45 48 ns
CL=150pF | 45V | 30 46 57 69 ns
Gy =50pF 6.0V I 20 31 39 46 ns
CL=150pF | 6.0V | 28 40 50 60 ns
tpzh, tpzL | Maximum Output Enable Rp=1kQ
Time CL=50pF |20v| 50 | 150 189 225 ns
Cy=150pF | 2.0V | 80 | 200 250 300 ns
CL=50pF 45V 21 30 37 45 ns
CL=150pF | 45V | 30 | 40 50 60 ns
Cyp =50 pF 6.0V | 19 26 31 39 ns
) C_=150pF | 6.0V 26 35 44 53 - ns
tpHz: tprz | Maximum Output Disable RL=1kQ 20V | 50 | 150 189 225 ns
Time CL=50pF 45V 1 21 30 37 45 ns
6.0V | 19 26 31 39 ns
ts Minimum Setup Time 2.0V 50 60 75 ns
* 4.5V 9 13 15 ns
6.0V 9 11 13 ns
t Minimum Hold Time 2.0V 5 30 5 ns
4.5V 5 5 5 ns
6.0V 5 5 5 ns
tw Minimum Pulse Width 20V | 80 80 100 120 ns
4.5V 9 16 20 24 ns
60V | 8 14 18 20 ns
trHL tten | Maximum Output Rise Cp=50pF 20V} 25 60 75 90 ns
and Fall Time 45V | 7 12 15 18 ns
6.0V 6 10 13 15 ns
t bt Maximum Input Rise and 2.0V 1000 1000 1000 ns
Fall Time, Clock 4.5V 500 500 500 ns
6.0V 400 400 400 ns
Crp Power Dissipation (per flip-flop)
Capacitance (Note 5) = 30 pF
OC=GND 50 pF
Cin Maximum Input Capacitance 5 10 10 10 pF
Note 6: Cpp 103 the no load dynamic power ption, Pp=Cpp Veg2 1+ Ice Ve, 8nd the no load dynamic current consumption, Is =Cpp Vog f+1co.
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