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ELFA artikelnr. SIDA: 1/5
73-550-84 74HCT4040N logikkrets

74HC/HCT4040
12-STAGE BINARY RIPPLE COUNTER
FEATURES TYPICAL
N UNIT
e Output capability: standard SYMBOL PARAMETER CONDITIONS e -
® lgg category: MSI
¢ / propagation delay

GENERAL DESCRIPTION PHL CPto Qg B 14 | 16 | ns

. IPLH Qn to Qn+1 CL =15 DF 8 8 ns
The 74HC/HCTA4040 are high-speed Vee=5V
Si-gate CMOS devices and are pin fmax maximum clock frequency 90 79 MHz
compatible with the *“4040" of the
“4000B" series. They are specified in C input capacitance 35 | 35 | pF
compliance with JEDEC standard no. 7A.
The 74HC/HCTA040 are 12-stage Crp power giissipation notes 1 and 2 20 20 pF
binary ripple counters with a clock input capacitance per package
(CP), an overriding asynchronous master -
reset input (MR) and twelve parallel GND =0V Tamp =25 "City=tf=6ns
outputs (Qg to Qq1).

Notes
The counter advances on the HIGH-to- .
LOW transition of CP. 1. CpD is used to determine the dynamic power dissipation (Pp in uW):
A HIGH on MR clears all counter stages PD=CpD x VCC? x fi+ Z (CLx VCC? x fol where:
and forces all outputs LOW, independent fi = input frequency in MHz CL = outputload capacitance in pF
of the state of CP. fo = output frequency in MHz Ve = supply voltage in V
Each counter stage is a static toggle Z{CL x Vgc? x fo) = sum of outputs
flip-flop. 2, For HC the condition is V| = GND to V¢¢
For HCT the condition is Vi =GND to V¢C — 15 V
APPLICATIONS
PACKAGE OUTLINES

® Frequency dividing circuits
® Time delay circuits SEE PACKAGE INFORMATION SECTION

® Control counters
PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
8 GND ground {0 V)
9,7,6,5,3,
2,4,13,12, Qg to Q19 parallel outputs
14, 15,1
10 CP clock input {HIGH-to-LOW, edge-triggered)
1" MR master reset input {active HIGH)
16 Vee positive supply voltage
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Fig. 1 Pin configuration. Fig. 2 Logic symbol. Fig. 3 IEC logic symbol.
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SIDA: 2/5
FUNCTION TABLE
INPUTS OUTPUTS
— CP MR Qp
LA LY
- 12.STAGE COUNTER 1 L no change
1 L count
Qg |0y |Qz |03 |04 ;@5 10g |O; |0 |Og |Q40 {04y X H L

7283880 o {7 [6 §5 13 j2 ja |3 |2 e |15 | H = HIGH voltage level
L = LOW voltage level

X = don't care

Fig. 4 Functional diagram. 1+ = LOW-to-HIGH clock transition
1 = HIGH-to-LOW clock transition
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Fig. 5 Logic diagram.
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Fig. 6 Timing diagram.

March 1988



HAMTFAX F'_\FAX ON DEMAND INTERNET 97084
08 7353533 == +46 8 735 35 29 http://www.elfa.se VERSION: 01
TEKNISK INFORMATION +46 8 735 35 15 m ORDERTEL +46 8 735 35 35 mORDERFAX +46 8 730 30 88

Vi reserverar oss mot fel samt forbehaller oss ratten till &ndringar utan féregaende meddelande

SIDA: 3/5
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see chapter *HCMOS family characteristics”, section “Family specifications”.
Output capability: standard

Icc category: MSI

AC CHARACTERISTICS FOR 74HC
GND=0V;t,=tf=6ns; C_= 50 pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Voo | WAVEFORMS
+25 —40 to +85 | —40t0 +125 v
min. { typ. | max. | min.| max. | min. | max.
. 47 | 150 180 225 2.0
tPHL! p%:]spagatnon delay 17 | 30 38 45 ns 45 | Fig.?
tPLH to Qo 14 | 26 33 38 6.0
. 28 | 100 125 150 2.0
tPHL/ | propagation delay 10 |20 25 30 |ns |45 |Fig.7
tPLH Qp to Qn4yq g8 |17 21 26 6.0
. 61 | 185 230 280 2.0
PHL propagation delay 22 |37 46 §6 |ns |45 |Fig.7
MR 10 Q 18 | a1 39 28 6.0
Tt/ - 19 |75 95 110 2.0
tTHL output transition time 7 |15 | 19 22 | ns 45 | Fig. 7
TLH 6 |13 16 19 6.0
. 80 | 14 100 120 2.0
clock pulse width .
w HIGH or LOW s 20 2 o |45 | Fig7
master reset pulse 80 22 100 120 2.0 .
W width; HIGH o |e 20 o oo |45\ Fig.7
removal time 50 18 65 75 2.0 .
| W S A I
. 6.0 | 27 48 40 20
fmax mfaxlmum clock pulse 30 82 24 20 MHz 4.5 Fig. 7
requency 35 |98 28 24 6.0
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SIDA: 4/5
DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see chapter “HCMOS family characteristics”, section “’Family specifications”.

Output capability: standard
I category: MSI
Note to HCT types

The value of additional quiescent supply current {Alcc) for a unit load of 1 is given in the family specifications.
To determine Al per input, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD
INPUT | coEFFICIENT
TP 0.85

MR 1.10

AC CHARACTERISTICS FOR 74HCT
GND =0 V; t,= t; =6 ns; C|_= 50 pF

Tamb (°C) TEST CONDITIONS
74HCY
SYMBOL | PARAMETER UNIT | Vee | WAVEFORMS
+25 —40 10 +85 | —40t0 +125 v
min. | typ. | max. | min. | max. | min. | max.
tpHL/ propagation delay :
Py h CP 10 Qg 19 | 40 50 60 ns 4.5 Fig. 7
tpHL/ propagation delay 1 20 25 30 ns 45 | Fig 7
PLH Qn to Qn4q 0 ) s
ropagation dela i
oL MRt O 23 |45 56 68 |ns |45 |Fig7
ITHLY | output transition time 17 |15 19 2 |ns |45 |Fig7
TLH
clock pulse width .
tw HIGH or LOW 16 |7 20 24 ns 45 Fig. 7
master reset pulse .
tw width: HIGH 16 |6 20 24 ns 45 Fig. 7
removal time .
trem VR 10 TP 10 |2 13 15 ns 45 | Fig.7
maximum clock pulse .
fmax frequency 30 |72 24 20 MHz | 4.5 Fig. 7
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SIDA: 5/5

AC WAVEFORMS
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Fig. 7 Waveforms showing the clock {CP) to output (Qp,)
propagation delays, the clock pulse width, the output
transition times and the maximum clock pulse frequency.
Alsc showing the master reset (MR) pulse width, the
master reset to output (Q,) propagation detays and the Note to AC waveforms

master reset to clock {CP) removal time. {1} HC : V= 50%; V| = GND to Vpe.
HCT: Vi =1.3V;V|=GNDto3V.
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