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NATIONAL SEMICOND {LOGIC} 10E D IESDLLEE 00L5405 4 l

National

Semiconductor
MM54HC390/MM74HC390
Dual 4-Bit Decade Counter

MM54HC393/MM74HC393
Dual 4-Bit Binary Counter

General Description

These counter circuits contain independent ripple carry
counters and utilize advanced silicon-gate CMOS technolo-
gy- The MM54HC390/MM74HC390 incorporate dual dec-
ade counters, each composed of a divide-by-two and a di-
vids-by-five counter. The divide-by-two and divide-by-five
counters can be cascaded to form dual decade, dual bi-qui-
nary, or various combinations up to a single divide-by-100
counter. The MM54HC393/MM74HC393 contain two 4-bit
ripple carry binary counters, which can be cascaded to cre-
ate a single divide-by-256 counter.

Each of the two 4-bit counters is incremented on the high to
low transition (negative edge) of the clock input, and each
has an independent clear Input. When clear is set high all
four bits of each counter are set to a low level. This enables
count truncation and allows the implementation of divide-by-
N counter configurations.

Each of the counters outputs can drive 10 low power
Schottky TTL equivalent loads. These counters are func-

T-95-23-/3

tionally as well as pin equivalent to the 54L.$390/74L.8390
and the 541.8393/741.5393, respectively. All inputs are pro-
tected from damage due to static discharge by diodes to
Vce and ground.

Features

B Typical operating frequency: 50 MHz

® Typical propagation delay: 13 ns (Ck to Qa)

m Wide operating supply voltage range: 2-6V

| Low input current: <1 pA

| Low quiescent supply current: 80 pA maximum
(74HC Series)

® Fanout of 10 LS-TTL loads

Connection Diagrams
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Order Number MM54HC390* or MM74HC390*

*Piease ook into Section 8, Appendix D
for avaifability of various package types.
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Order Number MM54HC393* or MM74HC393*

*Please look into Section 8, Appendix D
for avaitability of various package types.
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MM54HC390/MM74HC390/MM54HC393/MM74HC393

Absolute Maximum Ratings (votes 15 2) Operating Conditions 3
It Milltary/Aerospace specified devices are required, Min Max Units
contact the Natlonal Semiconductor Sales Office/ Supply Voltage (Vco) 2 6 v
Distributors for avallabliity and specifications. DC Input or Output Voltage 0 Voo v
Supply Voltage (Voe) -0.5t0 +7.0V Vin. Vour)
DC Input Voitage (Vin) —1.5t0 Vet 1.5V Operating Temp. Range (Ta)
DG Output Voltage (Vout) —0.5 to Vgo+0.5V MM74HC —40 +85 ¢
Clamp Diode Current (i, lok) +20 mA | han:.aiHC Fall T —55 +125 ¢
. nput Rise or Fall Times
OC Output Current, per pin (lo\‘;r) +25 mA U t)  Voo=2.0V 1000 s
DC V¢ or GND Current, per pin (Icc) +50 mA Voo=4.6V 500 ns
Storage Tempsrature Range (Ts1g) —65°Cto +150°C Voo =6.0V 400 ns
Power Dissipation (Pp)
(Note 3) 600 mW
S.0. Package only 500 mW
Lead Temp. (Ty) (Soldering 10 seconds) 260°C
DC Electrical Characteristics (vote 4)
Tam25°C 74HC 54HC
Symbol Parameter Conditions Vee A Ta=—40t085°C | Ta=—5510125°C | units
Typ Guaranteed Limits
ViH Minimum High Level 20V 1.5 1.5 15 v
Input Voltage 4.5V 3.156 3.15 3.15 v
6.0V 4.2 4.2 4.2 \
ViL Maximum Low Level 2.0V 0.5 0.5 0.5 v
Input Voltage** 4.5V 1.35 1.35 1.35 \
6.0V 1.8 1.8 1.8 v
Vol Minimum High Leve! | ViN=Vigor V|
Output Voltage llout]<20 pA 20V )| 20 | 19 1.9 1.9 v
45V | 45 44 4.4 4.4 v
6.0V | 6.0 5.9 5.9 5.9 v
ViN=Vin or Vi,
llouti<4.0mA 45V | 42 | 3.98 3.84 3.7 v
loutl<5.2mA 6.0V | 57 | 548 5.34 5.2 v
VoL Maximum Low Level | ViN=Vjgor Vi, .
Output Voitage lloutl=<20 pA 20v| o 0.1 0.1 0.1 v
4.5V 0 0.1 0.1 0.1 Vv
6.0V 0 0.1 0.1 0.1 v
ViN=ViHorViL
Jloutl<4.0mA 45v | 02 | 0.26 0.33 0.4 v
llouTl£5.2mA 6.0V | 0.2 | 0.26 0.33 0.4 v
I Maximum Input Vin=Vccor GND | 6.0V +0.1 +1.0 +1.0 pA
Current
Icc Maximum Quiescent | Viy=Vggor GND | 6.0V 8.0 80 160 pA
Supply Current louT=0 pA

Note 1: Absolute Maximum Ratings are those values beyond which damage lo the device may occur.
Note 2: Unless otherwise specified all voltagas are referenced to ground.
Note 3: Power Dissipati P
Note 4: For a power supply of 5V 1 10% the worst case output voltages (Von. and Vo) occur for HC at 4.5V, Thus the 4.5V values should be used when designing
with this supply, Worst case Vi and Vi occur at Voo =5.5V and 4.5V respeclively. (The Vi value at 5.5V Is 3.85V.) The worst case leakage current {Iin, lcc, and
Io2) occur for CMOS at the higher voltage and so the 6.0V values should be used.
**V,_ fimits are currently tested at 20% of Vcc. The above Yy specification (30% of V) will be implemented no later than Q1, Cy'89.

— plastic “N" package: —12 mW/"C from 65°C to 85°C; ceramic "J" package: —12 mW/*C from 100°C to 125°C,
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AC Electrical Characteristics mmsstcaso/Mm74HC390 T 45-23-13
Veo=5V, To=25°C, CL=15 pF, t,=4{=6 ns
Symbol Parameter Conditlons Typ Guaranteed Limit Units
fMAX Maximum Operating Frequency, Clock A or B 50 30 MHz
tpHL, IPLH Maximurn Propagation Delay, Clock A to Qa Output 12 20 ns
tPHL tPLH Maximum Propagation Delay, Clock A to Q¢ 32 50 ns
(Qa Connected to Clock B)
tPHL, tPLH Maximum Propagation Delay, Clock B to Qg or Qp i5 21 ns
teHL tPLH Maximum Propagation Delay, Clock B 1o Qg 20 32 ns
tPHL Maximum Propagation Delay, Clear to any Output 16 28 ns
tREM Minimum Removat Time, Clear to Clock -2 5 ns
tw Minimum Pulse Width, Clear or Clock 10 16 ns
AC Electrical Characteristics CL =50 pF, t,=1=6 ns (unless otherwise specified)
’ Tam25°C 74HC 54HC
Symbol Parameter Conditions | Vee | ° Ta=—401085°C | Ta=—5510 125°C | Units
Typ Guaranteed Limits
fmax Maximum Operating 2.0V 5 4 3 MHz
Frequency 4.5V 27 21 18 MHz
6.0V 31 24 20 MHz
tpHL tpLH | Maximum Propagation 2.0V | 45 120 150 180 ns
Delay, Clock Ato Qp 45V | 15 24 30 35 ns
6.0v| 13 21 26 31 ns
teuL, tpry | Maximum Propagation 2.0V 100 | 290 360 430 ns
Delay, Clock Ato Qg 45V | 35 58 72 87 ns
(Qa Connected to Clock B) 6.0V | 30 50 62 75 ns
tPHL tPLH | Maximum Propagation 20V | 50 130 160 195 ns
Delay, Ciock B to Qg or 45V | 16 26 33 39 ns
Qp 6.0V | 13 22 28 33 ns
tpHL tpLH | Maximum Propagation 20V { 60 185 230 280 ns
Delay, Clock Bto Q¢ 45V | 20 37 46 55 ns
6.0V | 17 32 40 48 ns
tPHL Maximum Propagation 20V | 65 | 165 210 250 ns
Delay, Clear to any Q 4.5V | 17 33 41 49 ns
6.0V | 15 28 35 42 ns
tREM Minimum Removal Time 2.0V 25 25 25 ns
Clear to Clock 4.5V 5 5 5 ns
6.0V 5 5 5 ns
tw Minimum Pulse Width 20V} 30 80 100 120 ns
Ciear or Clock 45V 10 16 20 24 ns
6.0V 9 14 18 20 ns
tryL true | Maximum Output Rise 20V | 30 75 95 110 ns
and Fall Time 45V 8 15 19 22 ns
6.0V 7 13 16 19 ns
L] Maximum Input Rise 2.0V 1000 1000 1000 ns
and Fall Time 4.5V 500 500 500 ns
6.0V 400 400 400 ns
Cpp Power Dissipation (per counter) 55 pF
Capacitance (Note 5)
Cin Maximum Input Capacitance 5 10 10 10 pF
Note 5: Cpp detesmines the no load dynamic power consumption, Pp=Cpp Vo2 i+ loc Ve, and the no load dynamic current consumption, Is = Cpp Ve 1+ e,
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AC Electrical Characteristics mmssncass/Mm7aHC3s3

Veo=5V, TA=25°C, C_ =15 pF, t,=t;=6 ns

T-45-23-/3

Symbol Parameter Conditions Typ Guaranteed Limit Units
fMAX Maximum Operating Frequency 50 30 MHz
tPHLs tPLH Maximum Propagation Delay, Clock A to Qpa 13 20 ns
tPHL, tPLH Maximum Propagation Delay, Clock A to Qg 19 35 ns
tPHL: tPLH Maximum Propagation Delay, Clock A to Qg 23 42 ns
teHL tPLH Maximum Propagation Delay, Clock A to Qp 27 50 ns
tPHL Maximum Propagation Delay, Clear to any Q 15 28 ns
tREM Minimum Removal Time -2 5 ns
tw Minimum Pulse Width Clear or Clack 10 16 ns

AC Electrical Characteristics ¢ =s0pF. 1=

tr=6 ns {unless otherwise specified)

Tp=25°C 74HC - 54HC
Symbol Parameter Conditions | Voo A Ta=—401085°C | Ta=—55%0 125°C | Units
Typ Guaranteed Limits
YT Maximum Operating 2.0V 5 4 3
Frequency 4.8V 27 21 18 MHz
6.0V 31 24 20 MHz
tpHL, ey | Maximum Propagation 20V | 45 | 120 150 180 ns
Delay Clock A to Qa 45V | 15 24 30 35 ns
60V | 13 21 26 31 ns
tpHL, tpLH | Maximum Propagation 20V] 68 | 190 240 285 ns
Delay Clock A to Qg 45V | 23 38 47 57 ns
6.0V | 20 32 40 48 ns
tpHL teL | Maximum Propagation 20V} 90 | 240 300 360 ns
Delay Clock A to Q¢ 45v| 30 | 48 60 72 ns
60V} 26 41 51 61 ns
tpHL, tpLH | Maximum Propagation Delay 2.0V | 100 | 290 360 430 ns
Clock to Qp 45V | 35 58 72 87 ns
6.0V | 30 50 62 75 ns
tPHL Maximum Propagation 2.0V | &4 165 210 250 ns
Delay Clear to any Q 4.5V} 18 33 41 49 ns
6.0V | 15 28 35 42 ns
treM Minimum Clear Removal 2.0V 25 25 25 ns
Time 4.5V 5 5 5 ns
6.0V 5 5 5 ns
tw Minimum Pulse Width 20V 30 80 100 120 ns
Clear or Clock 45V | 10 16 20 24 ns
60V | 9 14 18 20 ns
tTHL trH | Maximum Output Rise 20V | 30 75 95 110 ns
and Fall Time 45V | 8 15 19 22 ns
6.0V 7 13 16 + 19 ns
tn g Maximum Input Rise 1000 1000 1000 ns
and Fall Time 500 500 500 ns
400 400 400 ns
Cpp Power Dissipation {per counter) 42 pF
Capacitance (Note 5)
Cin Maximum Input Capacitance 5 10 10 10 pF

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp Vee2 { +lcc Veg. and the no load dy

ic current

ption, Ig=Cpp Veg f+ o
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Logic Timing Waveforms T-HS-2D- 2
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